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Foreword

The trend of this last century is undoubtedly to look young and youthful for the lon-
gest time possible. I believe this is due to many factors. Certainly progress in medi-
cine, precocious diagnosis of many diseases and new therapeutic protocols have 
contributed in increasing longevity but most of all never like in these last decades has 
the image of a person been so important. We have surely become a society of 
appearances.

This book will certainly help the young cosmetic surgeon to choose the best tech-
niques in order to achieve excellent results. Another important aspect that comes out 
of this well-described book is that invasive surgery is not necessary all the times as 
we once used to believe. Today, traditional lifting is usually proposed in fewer patients 
than before. It is possible to achieve ameliorations with other, less-invasive tech-
niques such as fat transfer and others. In this way the patient can have short postop-
erative recovery periods. We should learn to satisfy our patients with the less 
aggressive techniques possible. Theses combined techniques is the answer that this 
book can give to its readers. I think that we should really be grateful to Anthony 
Erian, Melvin Shiffman, and to the other authors for lending us their knowledge.

I would like to add a simple thought of mine to the reader of this book. Besides the 
technique chosen, the cosmetic surgeon should always keep in mind that he or she is 
not infallible. In no way does he or she have divine power, so humbleness should be 
his or her main character trait. Personal hypertrophic ego can lead to major mistakes! 
We should make our patients happy and try to help them find a better way of living 
with themselves. My advice is always not to promise your patients what they will not 
receive.

I would like to quote a beautiful thought of the author of the book The Face by 
Charles H. Willi, published in 1926: “The plastic surgeon is undoubtedly the greatest 
of all contemporary artists, he paints on living canvas and sculpts on human flesh 
contributing to the health and happiness and success of his patient.”

Rome, Italy Giorgio Fischer, M.D.
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This book is the result of the hard work of many surgeons who wish to share with you 
their passion of facial aesthetic surgery. They are experts in their field and have agreed 
to share their knowledge and experience. The book covers comprehensive and “state-
of-the-art” techniques in facial aesthetic surgery, and specific accounts and special 
techniques, both general and personal, are included.

The aim of this book is to give an up-to-date account of the latest in cosmetic 
facial surgery, as the trends and techniques seems to change with the times. We sur-
geons spend our lives learning and improving our techniques, honing and refining 
them. Both a beginner and an experienced surgeon will learn something from this text 
book.

A new trend of nonsurgical solutions has been added, as now facial rejuvenation 
encompasses both surgical and nonsurgical. It is acknowledged that anatomy is 90% 
of surgery, hence the inclusion of a detailed account relevant to facial rejuvenation.

This book has also stressed pre- and postoperative preparation to reduce complica-
tions and avoid litigation which is essential to our society nowadays.

Also, assessments and concepts of beauty have been added as it is difficult to have 
a basic parameter in this subjective industry.

I am very grateful to all the doctors who contributed with their time, knowledge, 
and dedication to make this book a special one.

I would like to refer to a facelift as surgical facial rejuvenation, as I feel the word 
“facelift” is confusing to both the patient and surgeon. It is also a misnomer. It is very 
difficult to divide the face into zones as all the anatomy is interlinked and 
interdependent.

In modern surgery today, one tends to combine more than one procedure, both 
surgical and nonsurgical, so it is more appropriate to name it Surgical Facial 
Rejuvenation.

I hope and believe that this book will be extremely useful to colleagues and stu-
dents who want to know more about Facial Rejuvenation.

Cambridge, UK Anthony Erian, M.D.

Preface
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1.1  Introduction

Safe and effective surgical facial rejuvenation relies on 
a clear knowledge and understanding of facial anat-
omy. Techniques evolve and improve as the complex, 
layered architecture and soft tissue compartments of 
the face are discovered and delineated through imag-
ing, staining techniques, and dissections both intraop-
eratively and in the research laboratory on cadavers 
[1]. To create a more youthful, natural-looking form, 
the surgeon endeavors to reverse some of the changes 
that occur due to aging. These include volumetric 
changes in soft tissue compartments, gravitational 
changes, and the attenuation of ligaments. Whether the 
plan of rejuvenation includes rhytidectomy, blepharo-
plasty, autologous fat transfer, implants, or endoscopic 
techniques, a sound knowledge of facial anatomy will 
increase the likelihood of success and reduce the inci-
dence of undesirable results or complications.

This chapter describes the anatomy of the face in 
layers or planes, with some important structures or 
regions described separately, including the facial nerve, 
sensory nerves, and facial arteries. The facial skeleton 
forms the hard tissue of the face and provides impor-
tant structural support and projection for the overlying 
soft tissues, as well as transmitting nerves through 
foramina and providing attachments for several 
mimetic muscles and muscles of mastication. Following 
a description of the hard tissue foundation, the soft 

tissues will be described, from superficial to deep, in 
the following order:

1. Superficial fat compartments
2. Superficial musculoaponeurotic system (SMAS)
3. Retaining ligaments
4. Mimetic muscles
5. Deep plane including the deep fat compartments

1.2  Facial Skeleton

Facial appearance is to a large extent determined by 
the convexities and concavities of the underlying 
facial bones (Fig. 1.1). The “high” cheekbones and 
strong chin associated with attractiveness are attribut-
able to the convexities and projection provided by the 
zygomatic bone and mental protuberance of the man-
dible, respectively (Fig. 1.2). The facial skeleton con-
sists of the frontal bone superiorly, the bones of the 
midface, and the mandible inferiorly. The midface is 
bounded superiorly by the zygomaticofrontal suture 
lines, inferiorly by the maxillary teeth, and posteri-
orly by the sphenoethmoid junction and the pterygoid 
plates. The bones of the midface include the maxil-
lae, the zygomatic bones, palatine bones, nasal bones, 
the zygomatic processes of the temporal bones, the 
lacrimal bones, the ethmoid bones, and the turbinates. 
The facial skeleton contains four apertures: the two 
orbital apertures, the nasal aperture, and the oral 
aperture. The supraorbital foramen (or notch) and the 
frontal notch are found at the superior border of each 
orbit and transmit the supraorbital and supratrochlear 
nerves, respectively. The maxillary bones contribute 
to the nasal aperture, bridge of the nose, maxillary 
teeth, floor of the orbits, and cheekbones. The 

Facial Anatomy

Peter M. Prendergast 

P.M. Prendergast 
Venus Medical, Heritage House,  
Dundrum Office Park, Dundrum, Dublin 14, Ireland 
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4 P.M. Prendergast

infraorbital foramen lies in the maxilla below the 
inferior orbital rim and transmits the infraorbital 
nerve. The zygomaticofacial foramen transmits the 
zygomaticofacial nerve inferolateral to the junction 
of the inferior and lateral orbital rim.

The mandible forms the lower part of the face. In the 
midline, the mental protuberance gives anterior projec-
tion to the overlying soft tissues. Laterally, the ramus of 
the mandible underlies the masseter muscle and contin-
ues superiorly to articulate with the cranium through the 
coronoid process and condylar process of the mandible. 

The mental nerve emerges from the mental foramen on 
the body of the mandible in line vertically with the 
infraorbital and supraorbital nerves.

As well as providing structural support, projection, 
and protection of sensory organs such as the eyes, the 
facial skeleton provides areas of attachment for the 
muscles of facial expression and the muscles of masti-
cation (Fig. 1.3).

1.3  Superficial Fat Compartments

The pioneering work of Rohrich [2], using staining 
techniques and cadaver dissections, has revealed a 
number of distinct superficial fat compartments in the 
face. These compartments are separated from one 
another by delicate fascial tissue and septae that con-
verge where adjacent compartments meet to form 
retaining ligaments. The superficial fat compartments 
of the face comprise the following: the nasolabial fat 
compartment, the medial, middle, and lateral tempo-
ral-cheek “malar” fat pads, the central, middle, and 
lateral temporal-cheek pads in the forehead, and the 
superior, inferior, and lateral orbital fat pads (Fig. 1.4). 
Nasolabial fat lies medial to the cheek fat pad 
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Fig. 1.2 Convexities of the facial skeleton



51 Facial Anatomy

compartments and contributes to the overhang of the 
nasolabial fold. The orbicularis retaining ligament 
below the inferior orbital rim represents the superior 
border of the nasolabial fat compartment and the 
medial cheek compartment (Fig. 1.5). The middle 
cheek fat compartment lies between the medial and 
lateral temporal-cheek fat compartments and is 
bounded superiorly by a band of fascia termed the 
superior cheek septum. The borders of the middle 
cheek compartment, inferior, and lateral orbital fat pad 
compartments converge to form a tougher band of tis-
sue called the zygomatic ligament [3]. The condensa-
tion of connective tissue at the borders of the medial 
and middle fat compartments correlates with the 
masseteric ligaments in the same location [4]. The lat-
eral temporal-cheek fat pads span the entire face from 
the forehead to the cervical area. Its anterior boundary, 
the lateral cheek septum, is encountered during facelift 
procedures with medial dissection from the preauricu-
lar incision. In the forehead, its upper and lower bound-
aries are identifiable as the superior and inferior 
temporal septa. Medial to the lateral temporal-cheek 
fat compartment in the forehead, the middle forehead 
fat pad is bounded inferiorly by the orbicularis retain-
ing ligament and medially by the central forehead fat 
compartment. Above and below the eyes, the superior 

and inferior orbital fat compartments lie within the 
perimeter of the orbicularis retaining ligament. These 
periorbital fat pads are separated from one another 
medially and laterally by the medial and lateral canthi, 

Procerus

Corrugator supercilii

Orbicularis oculi
Upper orbital part
Palpebral part

Lower orbital part

Masseter

Masseter

Mentalis

Nasalis: transverse part
Nasalis: alar part

Temporalis

Temporalis

Levator labii superioris
alaeque nasi     

Levator labii superioris

Zygomaticus major

Zygomaticus minor

Levator anguli oris

Depressor septi

Buccinator

Platysma

Depressor anguli oris

Depressor labii inferioris

Fig. 1.3 Areas of muscle 
attachments to the facial 
skeleton
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Superior orbital

Central

Middle forehead

Lateral orbital

Medial

Middle

Lateral
temporal-cheek

Lateral temporal-cheek
(forehead)

Pre-platysmal fat

Fig. 1.4 The superficial fat compartments of the face
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respectively. The lateral orbital fat compartment is the 
third orbital fat pad and is bounded superiorly by the 
inferior temporal septum and inferiorly by the superior 
cheek septum. The zygomaticus major muscle attaches, 
through fibrous septae, to overlying superficial fat 
compartments along its length. In the lower third of the 
face, the jowl fat compartment adheres to the depres-
sor anguli oris muscle and is bounded medially by the 
depressor labii and inferiorly by bands of the platysma 
muscle. Premental and preplatysmal fat abut the jowl 
fat compartment.

The compartmentalized anatomy of the superficial 
subcutaneous fat of the face has implications in the 
aging process. Volume loss appears to occur at different 
rates in different compartments, leading to irregularities 
in facial contour and loss of the seamless, smooth tran-
sitions between the convexities and concavities of the 
face associated with youthfulness and beauty.

1.4  Superficial Musculoaponeurotic 
System (SMAS)

In 1974, Mitz and Peyronie published their description 
of a fibrofatty superficial facial fascia they called the 
superficial musculoaponeurotic system (SMAS) [5]. 

This system or network of collagen fibers, elastic fibers, 
and fat cells connects the mimetic muscles to the over-
lying dermis and plays an important functional role in 
facial expression. The SMAS is central to most current 
facelift techniques where it is usually dissected, mobi-
lized, and redraped. In simple terms, the SMAS can be 
considered as a sheet of tissue that extends from the 
neck (platysma) into the face (SMAS proper), temporal 
area (superficial temporal fascia), and medially beyond 
the temporal crest into the forehead (galea aponeurot-
ica). However, the precise anatomy of the SMAS, 
regional variations, and even the existence of the SMAS 
are debated [6]. Ghassemi [7] describes two variations 
of SMAS architecture. Type I SMAS consists of a net-
work of small fibrous septae that traverse perpendicu-
larly between fat lobules to the dermis and deeply to 
the facial muscles or periosteum. This variation exists 
in the forehead, parotid, zygomatic, and infraorbital 
areas. Type II SMAS consists of a dense mesh of col-
lagen, elastic, and muscle fibers and is found medial to 
the nasolabial fold, in the upper and lower lips. Although 
extremely thin, type II SMAS binds the facial muscles 
around the mouth to the overlying skin and has an 
important role in transmitting complex movements 
during animation. Over the parotid gland, the SMAS 
is relatively thick. Further medially, it thins consider-
ably making it difficult to dissect. In the lower face, the 
SMAS covers the facial nerve branches as well as the 
sensory nerves. Dissection superficial to the SMAS in 
this region protects facial nerve branches [8]. Above 
the zygomatic arch, the SMAS exists as the superficial 
temporal fascia, which splits to enclose the temporal 
branch of the facial nerve and the intermediate tempo-
ral fat pad. Dissection in this area should proceed deep 
to the superficial temporal fascia, on the deep temporal 
fascia, to avoid nerve injury. Although considered as 
one “system” or plane, the surgeon should be mindful 
of the regional differences in SMAS anatomy from 
superior to inferior and lateral to medial.

1.5  Retaining Ligaments

True retaining ligaments are easily identifiable struc-
tures that connect the dermis to the underlying perios-
teum. False retaining ligaments are more diffuse 
condensations of fibrous tissue that connect superficial 
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Fig. 1.5 Ligaments and septae between fat compartments  
of the face
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and deep facial fasciae [9] (Fig. 1.6). The zygomatic 
ligament (McGregor’s patch) is a true ligament that 
connects the inferior border of the zygomatic arch to 
the dermis and is found just posterior to the origin of 
the zygomaticus minor muscle [3]. Other true liga-
ments include the lateral orbital thickening on the 
superolateral orbital rim that arises as a thickening of 
the orbicularis retaining ligament, and the mandibular 
retaining ligament. The latter connects the periosteum 
of the mandible just medial to the origin of depressor 
anguli oris to the overlying dermis. This attachment 
gives rise to the labiomandibular fold just anterior to 
the jowl. The masseteric ligaments are false retaining 
ligaments that arise from the anterior border of masseter 
and insert into the SMAS and overlying dermis of the 
cheek. With aging, these ligaments attenuate, the 
SMAS over the masseter becomes ptotic, and this leads 
to the formation of jowls [10]. Below the lobule of the 
ear, the platysma-auricular ligament represents a con-
densation of fibrous tissue where the lateral temporal-
cheek fat compartment meets the postauricular fat 
compartment. During facial rejuvenation procedures, 
true and false retaining ligaments are encountered and 
often released in order to mobilize and redrape tissue 
planes. Extra care should be taken when releasing liga-
ments as important facial nerve branches are intimately 
related to ligaments such as the zygomatic and man-
dibular retaining ligaments.

1.6  Mimetic Muscles

The muscles of facial expression are thin, flat muscles 
that act either as sphincters of facial orifices, as dila-
tors, or as elevators and depressors of the eyebrows 
and mouth. Frontalis, corrugator supercilii, depressor 
supercilii, procerus, and orbicularis oculi represent the 
periorbital facial muscles. The perioral muscles include 
the levator muscles, zygomaticus major and minor, 
risorius, orbicularis oris, depressor anguli oris, depres-
sor labii, and mentalis. The nasal group includes com-
pressor naris, dilator naris, and depressor septi. In the 
neck, the platysma muscle lies superficially and 
extends into the lower face (Fig. 1.7).

The frontalis represents the anterior belly of the occip-
itofrontalis muscle and is the main elevator of the brows. 
It arises from the epicranial aponeurosis and passes for-
ward over the forehead to insert into fibers of the orbicu-
laris oculi, corrugators, and dermis over the brows. 
Contraction raises the eyebrows and causes horizontal 
furrows over the forehead. Frontalis receives innervation 
from the temporal branch of the facial nerve.

The orbicularis oculi acts as a sphincter around the 
eye. It consists of three parts: the orbital, preseptal, and 
pretarsal parts. The orbital part arises from the nasal part 
of the frontal bone, the frontal process of the maxilla, 
and the anterior part of the medial canthal tendon. Its 
fibers pass in concentric loops around the orbit, well 
beyond the confines of the orbital rim. Contraction 
causes the eyes to squeeze closed forcefully. Superior 
fibers also depress the brow. Preseptal orbicularis oculi 
arises from the medial canthal tendon, passes over the 
fibrous orbital septum of the orbital rim, and inserts into 
the lateral palpebral raphe. The pretarsal portion, 
involved in blinking, overlies the tarsal plate of the eye-
lid and has similar origins and insertions to its preseptal 
counterpart. These muscles receive innervation from the 
temporal and zygomatic branches of the facial nerve.

The corrugator supercilii arises from the superome-
dial aspect of the orbital rim and passes upward and 
outward to insert into the dermis of the middle of the 
brow. From its origin deep to frontalis, two slips of 
muscle, one vertical and one transverse, pass through 
fibers of frontalis to reach the dermis. The superficial 
and deep branches of the supraorbital nerve are inti-
mately related to corrugator supercilii at its origin and 
are prone to injury during resection of this muscle. 
Corrugator supercilii depresses the brow and pulls it 
medially, as in frowning.

Masseteric ligaments

Zygomatic ligament
(Mc Gregor’s patch)

Orbicularis retaining
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Mandibular ligament

Platysma-auricular
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Fig. 1.6 The retaining ligaments of the face
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The depressor supercilii is a thin slip of muscle that 
is difficult to distinguish from the superomedial fibers 
of orbicularis oculi. It inserts into the medial brow and 
acts as a depressor.

The procerus arises from the nasal bone, passes 
superiorly, and insert into the dermis of the glabella 
between the brows. It depresses the lower forehead 
skin in the midline to create a horizontal crease at the 
bridge of the nose. Chemodenervation of procerus and 
corrugator supercilii to alleviate frown lines is one of 
the most common aesthetic indications for botulinum 
toxins. Procerus is sometimes debulked during endo-
scopic brow lift procedures to reduce the horizontal 
frown crease.

The zygomaticus major and minor are superficial 
muscles that originate from the body of the zygoma 
and pass downward to insert into the corner of the 
mouth and lateral aspect of the upper lip, respectively. 
They receive their nerve supply on their deep surface 
from the zygomatic and buccal branches of the facial 
nerve. Zygomaticus major and minor lift the corners of 
the mouth.

The levator labii lies deep to orbicularis oculi at its 
origin from the maxilla just above the infraorbital 
foramen. It passes downward to insert into the upper 

lip and orbicularis oris. A smaller slip of muscle 
medial to this, levator labii superioris alaeque nasi, 
originates from the frontal process of the maxilla and 
inserts into the nasal cartilage and upper lip. Both of 
these muscles are supplied from branches of the zygo-
matic and buccal branches of the facial nerve and ele-
vate the upper lip.

The levator anguli oris arises deeply from the canine 
fossa of the maxilla below the infraorbital foramen 
and inserts into the upper lip. It is innervated on its 
superficial aspect by the zygomatic and buccal 
branches of the facial nerve and elevates the corner of 
the mouth.

The risorius is often underdeveloped and arises 
from a thickening of the platysma muscle over the lat-
eral cheek, the parotidomasseteric fascia, or both. It 
inserts into the corner of the mouth and pulls the mouth 
corners laterally.

The orbicularis oris acts as a sphincter around the 
mouth and its fibers interlace with all of the other 
facial muscles that act on the mouth. The buccal and 
marginal mandibular branches of the facial nerve pro-
vide motor supply to orbicularis oris, which has vari-
ous actions including pursing, dilation, and closure of 
the lips.
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The depressor anguli oris arises from the perios-
teum of the mandible along the oblique line lateral to 
depressor labii inferioris. Its fibers converge on the 
modiolus with fibers of orbicularis oris, risorius, and 
sometimes levator anguli oris. It is supplied by the 
marginal mandibular branch of the facial nerve and 
depresses the mouth corners on contraction. Depressor 
labii inferioris arises from the oblique line of the man-
dible in front of the mental foramen, where fibers of 
depressor anguli oris cover it. It passes upward and 
medially to insert into the skin and mucosa of the lower 
lip and into fibers of orbicularis oris.

The mentalis arises from the incisive fossa of the 
mandible and descends to insert into the dermis of the 
chin. Contraction elevates and protrudes the lower lip 
and creates the characteristic “peach-pit” dimpling of 
the skin over the chin. Motor supply arises from the 
marginal mandibular nerve.

The nasalis consists of two parts: the transverse 
part (compressor naris) and the alar part (dilator 
naris). The compressor naris arises from the maxilla 
over the canine tooth and passes over the dorsum of 
the nose to interlace with fibers from the contralateral 
side. It compresses the nasal aperture. The dilator 
naris originates from the maxilla just below and 
medial to compressor naris and inserts into the alar 
cartilage of the nose. It dilates the nostrils during res-
piration. The depressor septi is a slip of muscle aris-
ing from the maxilla above the central incisor, deep to 
the mucous membrane of the upper lip. It inserts into 
the cartilaginous nasal septum and pulls the nose tip 
inferiorly. The nasalis and depressor septi receive 
innervation from the superior buccal branches of the 
facial nerve.

The platysma is a broad thin sheet of muscle that 
arises from the fascia of the muscles of the chest and 
shoulders and passes upward over the clavicles and 
neck toward the lower face. Fibers insert into the bor-
der of the mandible, perioral muscles, modiolus, and 
dermis of the cheek. Although variations exist [11], the 
platysma usually decussates with fibers from the other 
side 1–2 cm below the mandible. As part of aging, its 
medial fibers attenuate or thicken to create platysmal 
bands. Functionally, the platysma depresses the man-
dible during deep inspiration but is probably more 
important as a mimetic muscle to express horror or dis-
gust. It is regarded as the inferior most extension of the 
SMAS and is innervated by the cervical branch of the 
facial nerve.

1.7  Deep Plane Including the Deep  
Fat Compartments

The superficial fat compartments described above lie 
above the muscles of facial expression in the subcuta-
neous plane. In the midface, the suborbicularis oculi 
fat and deep cheek fat represent deeper fat compart-
ments that provide volume and shape to the face and 
act as gliding planes within which the muscles of facial 
expression can move freely. Suborbicularis oculi fat 
(SOOF) has two parts, medial and lateral [12]. The 
medial component extends along the inferior orbital 
rim from the medial limbus (sclerocorneal junction) to 
the lateral canthus and the lateral component from the 
lateral canthus to the temporal fat pad. Between the 
SOOF and the periosteum of the zygomatic process of 
maxilla there is a gliding space, the prezygomatic 
space [13]. This space is bounded superiorly by the 
orbicularis retaining ligament and inferiorly by the 
zygomatic retaining ligament (Fig. 1.8). The subleva-
tor fat pad lies medial to the medial SOOF compart-
ment and represents the most medial of the deep 
infraorbital fat pads. This fat pad is an extension of the 
buccal fat pad, behind levator labii superioris alaeque 
nasi and is continuous below and laterally with the 
melolabial and buccal extensions of the buccal fat pad 

Orbicularis retaining ligament

Orbicularis oculi

Sub-orbicularis oculi fat
(SOOF)

Prezygomatic space

Preperiosteal fat

Zygomatic ligament

Zygomaticus minor

Fig. 1.8 The prezygomatic space
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[1]. The buccal fat pad is an aesthetically important 
structure that sits on the posterolateral part of the max-
illa superficial to the buccinator muscle and deep to the 
anterior part of masseter. Functionally, it facilitates a 
free gliding movement for the surrounding muscles of 
mastication [14]. As well as the medial extensions 
described above, it continues laterally as the pterygoid 
extension (Fig. 1.9). Buccal branches of the facial 

nerve and the parotid duct travel along its surface 
within the parotidomasseteric fascia after leaving the 
parotid gland.

The galea fat pad lies deep to frontalis in the fore-
head and extends superiorly for about 3 cm [15].  
It envelops corrugator and procerus and aids gliding of 
these muscles during animation. The retroorbicularis 
oculi fat (ROOF) is part of the galea fat pad over the 
superolateral orbital rim from the middle of the rim to 
beyond the lateral part. It lies deep to the superolateral 
fibers of preseptal and orbital orbicularis oculi and 
contributes to the fullness (in youth) and heaviness 
(in senescence) of the lateral brow and lid.

With aging, the retaining ligaments under the eye 
attenuate. This, together with volume loss in the super-
ficial and deep fat compartments, results in visible 
folds and grooves in the cheeks and under the eyes 
(Fig. 1.10).

The deep cervical fascia covering sternocleido-
mastoid in the neck continues upward to ensheath the 
parotid gland between the mandible and mastoid 
 process. The layer of fascia covering the parotid gland 
and masseter, termed parotidomasseteric fascia, con-
tinues superiorly to insert into the inferior border of 
the zygomatic arch. In the temporal area, the corre-
sponding fascia in the same plane is present as deep 
temporal fascia, which inserts into the superior border 
of the zygomatic arch. In the lower face, branches of 
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the facial nerve lie underneath the deep fascia, whereas 
above the zygomatic arch and in the upper face, facial 
nerve branches lie superficial to the deep fascia and are 
susceptible to injury during superficial dissections.

1.8  Facial Nerve

The facial nerve (seventh cranial nerve) provides motor 
innervation to the muscles of facial expression. It begins 
in the face by emerging from the stylomastoid foramen 
6–8 mm medial to the tympanomastoid suture of the 
skull. Before entering the substance of the parotid 
gland, the posterior auricular nerve and nerves to the 
posterior belly of digastric and stylohyoid branch from 
the main trunk. Within the parotid gland, the facial 
nerve divides into its main branches: temporal branch, 
zygomatic branch, buccal branch, marginal mandibular 
branch, and cervical branch (Fig. 1.11).

The temporal branch of the facial nerve leaves the 
superior border of the parotid gland as three or four 
rami. They cross the zygomatic arch between 0.8 and 
3.5 cm anterior to the external acoustic meatus, and 
usually about 2.5 cm anterior to it. At the level of the 
zygomatic arch, the most anterior branch is always at 
least 2 cm posterior to the lateral orbital rim. The 
temporal branches pass in an envelope of superficial 
temporal fascia with the intermediate fat pad, super-
ficial to the deep temporal fascia. The temporal 
branch enters frontalis about 2 cm above the brow, 

just below the anterior branch of the superficial tem-
poral artery.

There are up to three zygomatic branches of the 
facial nerve. The upper branch passes above the eye 
to supply frontalis and orbicularis oculi. The lower 
branch always passes under the origin of zygomati-
cus major and supplies this muscle, other lip eleva-
tors and the lower orbicularis oculi. Smaller branches 
continue around the medial aspect of the eye to sup-
ply depressor supercilii and the superomedial orbicu-
laris oculi.

The buccal branch exits the parotid and is tightly 
bound to the anterior surface of masseter within the 
parotidomasseteric fascia. It continues anteriorly over 
the buccal fat pad, below and parallel to the parotid 
duct, to supply the buccinators and muscles of the 
upper lip and nose. A second branch is occasionally 
present, but this travels superior to the parotid duct in 
its course anteriorly.

The marginal mandibular nerve exits the lower part 
of the parotid gland as one to three major branches.  
It usually runs above the inferior border of the mandi-
ble, but may drop up to 4 cm below it. About 2 cm 
posterior to the angle of the mouth, the nerve passes 
upward and more superficially to innervate the lip 
depressors. Although it remains deep to the platysma, 
it is vulnerable to injury during surgical procedures in 
the lower face at this location.

The cervical branch of the facial nerve passes into 
the neck at the level of the hyoid bone to innervate the 
platysma muscle.
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Fig. 1.11 The branches of the facial nerve. 
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cotemporal, infraorbital, and mental 
nerves are sensory nerves



12 P.M. Prendergast

1.9  Sensory Nerves

The sensory innervation of the face is via the three 
divisions of the trigeminal nerve (fifth cranial nerve): 
ophthalmic nerve, maxillary nerve, and mandibular 
nerve. The ophthalmic nerve supplies the forehead, 
upper eyelid, and dorsum of the nose via the supraor-
bital, supratrochlear, infratrochlear, lacrimal, and 
external nasal nerves. The maxillary nerve supplies 
the lower eyelid, cheek, upper lip, ala of the nose, and 
part of the temple, through the infraorbital, zygomati-
cofacial, and zygomaticotemporal nerves. The maxil-
lary nerve also supplies the maxillary teeth and nasal 
cavity via the alveolar nerves and pterygopalatine 
nerves, respectively. The mandibular nerve has motor 
and sensory fibers. Its branches include the inferior 
alveolar nerve, lingual nerve, buccal nerve, and auric-
ulotemporal nerve. These supply the skin over the 
mandible, lower cheek, part of the temple and ear, the 
lower teeth, gingival mucosa, and the lower lip 
(Fig. 1.12). The greater auricular nerve, derived from 
the anterior primary rami of the second and third cer-
vical nerves, supplies the skin over the angle of the 
mandible.

The supraorbital nerve emerges from the orbit at the 
supraorbital notch (or foramen) 2.3–2.7 cm from the 
midline in men and 2.2–2.5 cm from the midline in 
women [16]. It has superficial and deep branches that 
straddle the corrugator muscle. Sometimes these 
branches exit from separate foramina, the deep branch 
arising lateral to the superficial one. The deep branch 
usually runs superiorly between the galea and the 
periosteum of the forehead 0.5–1.5 cm medial to the 
superior temporal crest line. The supratrochlear nerve 
exits the orbit about 1 cm media to the supraorbital 
nerve and runs close to the periosteum under the cor-
rugator and frontalis. Its several branches supply the 
skin over the medial eyelid and lower medial forehead. 
The infratrochlear nerve is a terminal branch of the 
nasociliary nerve that supplies a small area on the 
medial aspect of the upper eyelid and bridge of  
the nose. The external nasal nerve supplies the skin of 
the nose below the nasal bone, except for the skin over 
the external nares. The lacrimal nerve supplies the skin 
over the lateral part of the upper eyelid.

The infratrochlear nerve exits the orbit about 1 cm 
media to the supraorbital nerve and supplies the skin 
over the medial eyelid and bridge of the nose. 

The infraorbital nerve is the largest cutaneous 
branch of the maxillary nerve. It enters the face through 

the infraorbital foramen 2.7–3 cm from the midline in 
men and 2.4–2.7 cm from the midline in women, about 
7 and 6 mm inferior to the inferior orbital rim in men 
and women, respectively. The nerve appears from the 
foramen just below the origin of levator labii superio-
ris. It supplies the lower eyelid, ala of the nose, and 
upper lip. The zygomaticofacial nerve arises from the 
zygomaticofacial foramen below and lateral to the 
orbital rim and supplies skin of the malar eminence. 
The zygomaticotemporal nerve emerges from its fora-
men on the deep surface of the zygomatic bone and 
supplies the anterior temple.

The mental nerve is a branch of the inferior alveolar 
nerve that exits the mental foramen in line vertically 
with the infraorbital foramen, between the apices of 
the premolar teeth. It is often visible and easily 
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palpable through stretched oral mucosa. It supplies the 
skin over the lower lip and mandible. The buccal 
branch of the mandibular nerve supplies the buccal 
mucosa and skin of the cheek, and the lingual nerve 
provides sensory innervation to the anterior two-thirds 
of the tongue and the floor of the mouth. The auricu-
lotemporal nerve emerges from behind the temporo-
mandibular joint to supply the skin of the upper 
one-third of the ear, the external acoustic meatus, tym-
panic membrane, as well as the skin over the temporal 
region. Secretomotor fibers also pass via the auricu-
lotemporal nerve to the parotid gland.

1.10  Arteries of the Face

The skin and soft tissue of the face receive their arte-
rial supply from branches of the facial, maxillary, 
and superficial temporal arteries – all branches of the 
external carotid artery. The exception is a masklike 
area including the central forehead, eyelids, and 
upper part of the nose, which are supplied through 
the internal carotid system by the ophthalmic arteries 
(Fig. 1.13).

The facial artery arises from the external carotid 
and loops around the inferior and anterior borders of 
the mandible, just anterior to masseter. It pierces the 
masseteric fascia and ascends upward and medially 
toward the eye. It lies deep to the zygomaticus and 
risorius muscles but superficial to buccinator and 

levator anguli oris [17]. At the level of the mouth, the 
facial artery sends two labial arteries, inferior and 
superior, into the lips where they pass below orbicu-
laris oris. The continuation of the facial artery near the 
medial canthus beside the nose is the angular artery.

The maxillary artery is a terminal branch of the 
external carotid with three main branches, mental, buc-
cal, and infraorbital arteries. The mental artery is the 
terminal branch of the inferior alveolar artery that 
passes through the mental foramen to supply the chin 
and lower lip. The buccal artery crosses the buccina-
tors to supply the cheek tissue. The infraorbital artery 
reaches the face through the infraorbital foramen and 
supplies the lower eyelid, cheek, and lateral nose. It 
anastomoses with branches of the transverse facial, 
ophthalmic, buccal, and facial arteries.

The superficial temporal artery is the terminal 
branch of the external carotid artery. In the substance 
of the parotid, just before reaching the zygomatic arch, 
it gives off the transverse facial artery which runs infe-
rior and parallel to the arch and supplies the parotid, 
parotid duct, masseter, and skin of the lateral canthus. 
The superficial temporal artery crosses the zygomatic 
arch superficially within the superficial temporal fas-
cia. Above the arch, it gives off a middle temporal 
artery that pierces the deep temporal fascia and sup-
plies the temporalis muscle. Thereafter, about 2 cm 
above the zygomatic arch, the superficial temporal 
artery divides into anterior and posterior branches. The 
anterior branch supplies the forehead and forms anas-
tomoses with the supraorbital and supratrochlear 
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Fig. 1.13 Arterial supply to the face
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vessels. The posterior part supplies the parietal scalp 
and periosteum.

The ophthalmic artery is a branch of the internal 
carotid system (Fig. 1.13). Its branches include the lac-
rimal, supraorbital, supratrochlear, infratrochlear, and 
external nasal arteries. There is significant communi-
cation between the external and internal carotid artery 
systems around the eye through several anastomoses. 
Inadvertent intra-arterial injection of fillers for soft tis-
sue augmentation around the eye can lead to occlusion 
of the central retinal vessels and potentially blindness 
[18–20]. To avoid this complication, fillers should be 
injected in small volumes using a careful retrograde 
injection technique [21].

References

 1. Gassner HG, Rafii A, Young A, Murakami C, Moe K, Larrabee 
WF. Surgical anatomy of the face. Implications for modern 
face-lift techniques. Arch Facial Plast Surg. 2008; 10(1):9–19.

 2. Rohrich RJ, Pessa JE. The fat compartments of the face: 
anatomy and clinical implications for cosmetic surgery. Plast 
Reconstr Surg. 2007;119(7):2219–27.

 3. Furnas DW. The retaining ligaments of the cheek. Plast 
Reconstr Surg. 1989;83(1):11–6.

 4. Stuzin JM, Baker TJ, Gordon HL. The relationship of the 
superficial and deep facial fascias: relevance to rhytidectomy 
and aging. Plast Reconstr Surg. 1992;89(3):441–9.

 5. Mitz V, Peyronie M. The superficial musculo-aponeurotic 
system in the parotid and cheek area. Plast Reconstr Surg. 
1976;80(1):80–8.

 6. Gardetto A, Dabernig J, Rainer C, Piegger J, Piza-Katzer H, 
Fritsch H. Does a superficial musculoaponeurotic system exist 
in the face and neck? An anatomical study by the tissue plasti-
nation technique. Plast Reconstr Surg. 2003;111(2): 664–72.

 7. Ghassemi A, Prescher A, Riediger D, Axer H. Anatomy of the 
SMAS revisited. Aesthet Plast Surg. 2003;27(4): 258–64.

 8. Wobig JL, Dailey RA. Facial anatomy. In: Wobig JL, Dailey 
RA, editors. Oculofacial plastic surgery. New York: Thieme; 
2004. p. 5.

 9. Jones BM, Grover R. Anatomical considerations. In: Jones BM, 
Grover R, editors. Facial rejuvenation surgery. Philadelphia: 
Mosby Elsevier; 2008. p. 18–22.

10. Mendelson BC, Freeman ME, Wu W, Huggins RJ. Surgical 
anatomy of the lower face: the premasseter space, the jowl, 
and the labiomandibular fold. Aesthet Plast Surg. 2008; 
32(2):185–95.

11. Cardosa C. The anatomy of the platysma muscle. Plast 
Reconstr Surg. 1980;66(5):680–3.

12. Rohrich R, Arbique GM, Wong C, Brown S, Pessa JE. The 
anatomy of suborbicularis fat: implications for periorbital 
rejuvenation. Plast Reconstr Surg. 2009;124(3):946–51.

13. Mendelson BC, Muzaffar AR, Adams WP. Surgical anatomy 
of the midcheek and malar mounds. Plast Reconstr Surg. 
2002;110(3):885–96.

14. Larrabee WF, Makielski KH, Henderson JL. Cheeks and 
neck. In: Larrabee WF, Makielski KH, Henderson JL, edi-
tors. Surgical anatomy of the face. Philadelphia: Lippincott 
Williams & Wilkins; 2004. p. 178.

15. Zide BM. ROOF and beyond (superolateral zone). In: Zide 
BM, editor. Surgical anatomy around the orbit. The system 
of zones. Philadelphia: Lippincott Williams & Wilkins; 
2006. p. 57.

16. Zide BM. Supraorbital nerve. Nuances/dissections from 
above. In: Zide BM, editor. Surgical anatomy around the 
orbit. The system of zones. Philadelphia: Lippincott Williams 
& Wilkins; 2006. p. 77.

17. Berkovitz BKB, Moxham BJ. Head and neck anatomy. A clini-
cal reference. Philadelphia: Taylor & Francis; 2002. p. 118.

18. Silva MT, Curi AL. Blindness and total ophthalmoplegia 
after aesthetic polymethylmethacrylate injection: case 
report. Arg Neuropsiquiatr. 2004;62(3B):873–4.

19. McCleve D, Goldstein JC. Blindness secondary to injections 
in the nose, mouth, and face: cause and prevention. Ear Nose 
Throat J. 1995;74(3):182–8.

20. Dreizen NG, Framm L. Sudden unilateral visual loss after 
autologous fat injection into the glabellar area. Am J 
Ophthalmol. 1989;107(1):85–7.

21. Coleman SR. Avoidance of arterial occlusion from injection 
of soft tissue fillers. Aesthet Surg J. 2002;22(6):555–7.



15A. Erian and M.A. Shiffman (eds.), Advanced Surgical Facial Rejuvenation,  
DOI: 10.1007/978-3-642-17838-2_2, © Springer-Verlag Berlin Heidelberg 2012

2.1  Introduction

Although facial proportions, angles, and contours vary 
with age, sex, and race [1], it is worthwhile to consider 
aesthetic “ideals” when analyzing the face preopera-
tively and planning surgical rejuvenation. This chapter 
describes the surface markings of the face, soft-tissue 
cephalometric points for orientation, and commonly 
described facial planes and angles. Facial proportions, 
measurements, and angles that are deemed “ideal” are 
outlined to facilitate the surgeon with facial analysis 
and add a quantifiable dimension to perioperative 
assessment in surgical facial rejuvenation.

2.2  Surface Markings

The area anterior to the auricles, from the hairline supe-
riorly to the chin inferiorly, represents the human face 
(Fig. 2.1). The forehead occupies the upper face, from 
the hairline to the eyebrows. Its contour, usually convex, 
is determined by the shape of the underlying frontal 
bone and distribution of subcutaneous and submuscular 
fat pads. There is a subtle prominence between the 
 eyebrows called the glabella. Contraction of the pro-
cerus and corrugator muscles in this area results in 
hyperdynamic wrinkles. The eyebrows are positioned 
horizontally in males, overlying the supraorbital ridges. 

In females, the brows arch slightly from medial to  lateral, 
with the highest part ideally in line vertically with the 
lateral limbus, or between the lateral limbus and lateral 
canthus.

In the midline, several soft-tissue cephalometric 
points are defined along the midsagittal plane from the 
glabella superiorly to the cervical point inferiorly 
(Fig. 2.2). These landmark points are used to describe 
facial proportions and angles. The external nose is 
pyramidal in shape with its base sitting over the nasal 
aperture of the skull. The root of the nose lies inferior 
to the glabella in the midline, over the frontonasal 
suture. The nose projects anteriorly and inferiorly from 
the nasion, or deepest part at the root, to the tip, or 
apex. The dorsum connects the nasion to the apex and 
is supported by immobile nasal bone superiorly and 
mobile cartilage inferiorly. The widest part of the nose 
consists of the alae, or nostrils, which lead into the 
nasal vestibule. Centrally, the columella connects the 
apex of the nose to the philtrum of the cutaneous upper 
lip. The junction of the red part of the lips with the skin 
is the vermillion border. Immediately adjacent to the 
vermillion border is the white roll, a tubelike structure 
that runs the length of the lip. In the midline, the top lip 
projects anteriorly as the tubercle. Below the lower lip, 
the labiomental groove passes between the lip and the 
chin. Between the alae of the nose and the lateral bor-
ders of the lip, the nasolabial groove or fold separates 
the upper lip from the cheek.

The soft tissue of the upper lateral cheek projects 
anteriorly over the zygomatic arch and represents a 
feature of beauty in most cultures. Anteriorly, the con-
vexity of the cheek and smooth lid–cheek junction are 
attributable to the deep cheek fat compartments below 
the eye and deep to the cheek muscles. Further down 
and laterally, the buccal fat pad gives the cheek its 
roundness, especially in children.
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The inferior margin of the face runs from the men-
ton in the midline at the chin, laterally along the infe-
rior and lateral borders of the mandible, to the auricle. 
Jowl fat and laxity of platysma lead to ptosis and inter-
rupt the definition of the jawline along this margin and 
are improved with lipoplasty and rhytidectomy.

2.3  Proportions

The face is divided into horizontal thirds (Fig. 2.3). 
The upper third extends from the hairline to the gla-
bella, the middle third from the glabella to the subna-
sale, and the lower third from the subnasale to the 
menton. These facial thirds are rarely equal. In 
Caucasians, the middle third is often less than the 
upper third, and the middle and upper thirds are less 
than the lower third [2]. In East Asians, the middle 
third of the face is often greater than the upper third 
and equal to the lower third, and the upper third is less 

than the lower third [3]. The lower third is further 
divided into its own thirds, defining the upper lip, 
lower lip, and chin (Fig. 2.3). Anic-Milosevic et al. [4] 
compared the proportions of the lower facial third seg-
ments in males and females. The chin represented the 
largest segment and the lower lip height the smallest in 
both sexes. Although the vermilion height of upper 
and lower lips did not differ between men and women, 
the upper and lower lip heights were larger in males. 
In both genders, the upper vermilion height was smaller 
than the lower vermilion height. The height of the 
upper lip vermilion relative to the upper lip was signifi-
cantly greater in females than in males. The width of 
the lips should be about 40% of the width of the lower 
face, and usually equal to the distance between the 
medial limbi. The width-to-height ratio of the face is 
typically 3:4, with an oval-shaped face being the aes-
thetic ideal.

The neoclassical canon of facial proportions divides 
the face vertically into fifths, with the width of each 
eye, the intercanthal distance, and the nasal width all 
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measuring one-fifth (Fig. 2.4). However, studies using 
direct anthropometry and photogrammetric analyses in 
white and Asian subjects found variations in these pro-
portions, with the width of the eyes and nasal widths 
often being either less than or greater than the intercan-
thal distance [2, 3, 5].

Crumley and Lancer describe appropriate projec-
tion of the nose and nasal tip [6]. A ratio of 5:4:3 
should apply, respectively, to a line from the nasion to 
the nasal tip, a line from the nasion to the alar crease, 
and a perpendicular line joining the other two (Fig. 2.5). 
Nasal tip projection can be measured using other 
parameters. The Baum ratio is calculated by dividing 
the length of a line from the nasion to the nasal tip by 
the length of a perpendicular line from the nasal tip to 

a vertical line from the subnasale (Fig. 2.6). The 
Simons ratio also reflects nasal tip projection and is 
found by dividing the length from the subnasale to the 
nasal tip by the length from the subnasale to the supe-
rior labium (Fig. 2.7). According to Powell and 
Humphreys [7], the ideal Baum and Simons ratios for 
whites are 2.8:1 and 1, respectively. The rotation of the 
nose is described by the nasolabial angle: the angle 
formed between a line from the anterior columella and 
the subnasale and a line from the subnasale to the 
mucocutaneous border of the upper lip. According to 
Leach [8], this measurement is inaccurate as a repre-
sentation of nasal rotation if the subject has a protrud-
ing maxilla or procumbent incisors. As such, a more 
accurate measurement is to use a line perpendicular to 
the Frankfurt horizontal plane in lieu of the subnasale 
to upper lip line (Fig. 2.8). The basal view of the nose 
can be divided into thirds with the ratio of the colu-
mella to the lobule about 2:1 (Fig. 2.9). Aesthetically, 
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Fig. 2.2 Soft-tissue cephalometric points. The glabella (G) is 
the most prominent part in the midline between the brows. The 
nasion (N) lies at the root of the nose in the midline. The rhinion 
(R) is the junction of the bony and cartilaginous dorsum of the 
nose in the midline. The tip (T) is the most anterior part of the 
nose. The subnasale (S) is the junction of the columella and 
upper cutaneous lip. The superior labrum (SL) is the junction 
of the red and cutaneous parts of the lip at the vermilion border 
in the midline. The stomion (St) is the point where the lips 
meet in the midline. The inferior labrum (IL) is the point in the 
midline of the lower lip at the vermilion border. The supramen-
tale (Sm) is midpoint of the labiomental crease between the 
lower lip and chin. The pogonion (P) is the most anterior point 
of the chin. The menton (M) is the most inferior point of the 
chin. The cervical point (C) is the point in the midline where the 
neck meets the submental area. The tragion (Tr) is the most 
superior point on the tragus

Fig. 2.3 Horizontal facial thirds. The upper third extends from 
the hairline to glabella, the middle third from glabella to subna-
sale, and lower third from subnasale to menton. The lower third 
is further divided into thirds: the upper third from subnasale to 
stomion, middle third from stomion to the labiomental crease, 
and the lower third from the labiomental crease to menton. 
These thirds define the upper lip, lower lip, and chin. Note that 
the thirds are not equal
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a narrow nasal tip width, measured as a lobule to nasal 
base ratio, is preferred. Biller’s study [9] showed a 
preference for a nasal tip width ratio of 0.35 in 30-year-
old Asian women and 60-year-old white and Asian 

women, although a ratio of 0.45 was considered more 
attractive in 30-year-old white women. On basal view, 
the nasal apertures are usually oriented at an angle of 
45–60° to the vertical, although racial variations exist 
(Fig. 2.10). Abdelkader et al. compared the length and 

Fig. 2.4 Vertical fifths. The eye usually measures one-fifth the 
width of the face

3

5

4

Fig. 2.5 Nasal proportions

A
B

Fig. 2.6 The Baum ratio used to calculate nasal tip projection. The 
length of the nose (a) divided by a perpendicular line (b) from the 
nasal tip to the line from the nasion to subnasale gives the ratio

a
b

Fig. 2.7 The Simons ratio used to calculate nasal tip projection. 
A line from the subnasale along the anterior aspect of the colu-
mella to the nasal tip (a) divided by a line from the subnasale to 
the superior labium (b) gives the Simons ratio
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width of the nasal aperture in men of three racial 
groups [10]. The nasal aperture was longer at maxi-
mum length in the Indian group compared to the 
Chinese and white groups. There was no significant 
difference between the length and width of the 
 columella in all three racial groups.

2.4  The Golden Ratio

Beauty and facial attractiveness are easy to identify but 
difficult to quantify. Despite its subjective nature, we 
can attempt to define, measure, and explain the capti-
vating phenomenon of beauty by describing it numeri-
cally and geometrically [11]. The measurement of 
aesthetically pleasing features, animate and inanimate, 
over at least the last two millennia, has produced an 
extraordinary finding. The same number, or ratio, 
appears so frequently as a measurement of beauty that 
it has almost become synonymous with beautiful and 
harmonious form. This number has been called the 
golden ratio.

The golden ratio, denoted by the symbol  (phi), is 
an irrational number of the order of 1.618033988. The 
ratio is obtained when a line a + b is sectioned such that 
a + b/a = a/b (Fig. 2.11). Although Indian mathemati-
cians studied the golden ratio over 2,000 years ago, it 
first appeared in written documentation in Euclid’s 

FHP

NL

Fig. 2.8 Nasolabial angle. The Frankfurt horizontal plane (FHP) 
is found by drawing a line from the superior aspect of the external 
auditory canal to the most inferior point of the orbital rim. The 
nasolabial angle is formed between a line along the anterior part 
of the columella and a line perpendicular to the FHP

Nasal tip

1/3

1/3

1/3

Base

Fig. 2.9 Basal view of the nose. The lobule should represent 
approximately one-third (upper third) and the columella 
 two-thirds (lower two-thirds) of the basal view. The width of 
the lobule (nasal tip) should be about 35–45% the width of the 
nasal base

a

b

Fig. 2.10 Orientation of nasal apertures. (a) Caucasian nose 
showing an angle less than 45° and (b) Chinese nose showing an 
angle greater than 45°
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elements about 300 B.C. [12]. The golden ratio, also 
known as the divine proportion, is considered by many 
to be the key to the mystery of aesthetics, attraction, 
and human beauty [13]. From the era of the ancient 
Greeks, through to the Renaissance, and the present 
day, mathematicians, scientists, architects, artists, and 
cosmetic surgeons have been intrigued by the ubiqui-
tous nature of the divine proportion and its correlation 
with aesthetics. Ricketts showed that the proportions in 
a face generally perceived as being beautiful are inti-
mately related to the golden ratio [14–17]. The width of 
the mouth is  times the width of the nose. The dis-
tance between the lateral canthi is  times the width of 
the mouth. The height of the face from pupils to chin is 

 times the height from the hairline to the pupils. 
Marquardt devised a mathematical model using  as 
the central measurement to map out facial proportions 
and aesthetically “ideal” shapes and sizes [18]. The 
result is a “Phi mask” that can be used as a tool to ana-
lyze facial beauty and determine its closeness to the 
aesthetically ideal golden proportion. Despite enthusi-
asm for the thesis that  is the Holy Grail in defining 
beauty and harmony of the human form, Holland [19] 
reminds us that several studies have not found a rela-
tionship between facial attractiveness and the golden 
ratio. Furthermore, Marquardt’s mask does not repre-
sent the ideal female face but rather a masculinized 
face, with prominent supraorbital ridges, low eyebrows, 
high cheekbones, and a square jaw. These observations 
tell us that while the golden proportion is certainly a 
prominent and recurring theme in aesthe tics, it should 
not be embraced as the only method by which we mea-
sure human beauty to the exclusion of other factors.

2.5  Planes and Angles

Powell and Humphreys [7] provide a detailed analysis 
of facial contours, proportions, and angles on profile 
(Fig. 2.12). These angles facilitate preoperative assess-
ment and planning in facial rejuvenation. The ideal 

ranges in Caucasians are as follows: nasofrontal angle, 
115–130°; nasofacial angle, 30–40°; nasomental angle, 
120–130°; mentocervical angle, 80–95°. Racial varia-
tions include a wider nasofrontal angle in Chinese. The 
upper and lower lips are usually posterior to the naso-
mental line in Caucasians, but on or anterior to this line 
in individuals of African or Asian descent.

Peck and Peck [20] describe another orientation plane 
formed by a line from the tragion that bisects a line from 
the nasion to the pogonion (Fig. 2.13). The facial, maxil-
lofacial, and nasomaxillary angles developed from these 
lines relate the upper lip to the chin and nasal tip and the 
nasion to the chin. In Caucasians, the mean facial angle 
as described by Peck and Peck is 102.5°, maxillofacial 
angle 5.9°, and nasomaxillary angle 106.1°. Holdaway’s 
“H angle” [21] describes the degree of soft-tissue protru-
sion of the maxilla relative to the mandible and is ideally 
about 10° (Fig. 2.14). This angle can be manipulated by 
surgical intervention on the chin, by lip augmentation, or 
indeed by orthodontics.

a + b

a b

Fig. 2.11 The golden proportion. A line (a + b) is sectioned such 
that (a + b)/a = a/b = 1.618033988

NFr

NFa
NM

MeC

Fig. 2.12 Powell and Humphreys’ aesthetic angles. A line from 
the glabella to pogonion creates the anterior facial plane. The 
angle formed by lines from the nasion to the glabella and from the 
nasion to the nasal tip is the nasofrontal angle (NFr). The naso-
mental angle (NM) lies between the line along the dorsum to the 
nasion, and a line drawn from the nasal tip to the pog onion. The 
nasofacial angle (NFa) is formed between the anterior facial plane 
and the line tangent to the dorsum of the nose. A line is drawn 
from the cervical point to the menton. This line intersects the ante-
rior facial plane to create the mentocervical angle (MeC)
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2.6  Conclusions

Patients often are specific in their request for facial 
rejuvenation procedures: nose reduction, nose tip 
 elevation, lip enhancement, brow lift, or chin aug-
mentation. Creating the aesthetic “ideal” relies less 
on site-specific reduction, augmentation, or straight-
ening of facial features and more on a holistic 
approach, considering each feature as it relates to the 
rest of the face. The aesthetic surgeon should be 
mindful of average and ideal proportions and facial 
angles as they apply to the patient’s race so that reju-
venation procedures can be performed with the goal 
in mind of achieving an attractive and harmonious 
appearance. Facial proportions and angles are easily 
determined in the office using photogrammetric anal-
ysis. With this information, the surgeon should edu-
cate the patient on the role of facial proportions in 
aesthetics, discuss the most appropriate measures, 
and tailor a plan to achieve the best results. Once 
there is an understanding of the importance of pro-
portion in facial aesthetics, the proposed surgical plan 
is usually more acceptable, even if it deviates from 
the patient’s initial requests.
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3.1  Introduction

The increase in our knowledge of facial anatomy and 
the anatomy of aging has brought an evolution in tech-
niques for aesthetic facial surgery [1]. More extensive 
procedures that access deeper planes and lift tissues in 
several vectors are favored over those that lift only 
subcutaneous tissue in a superolateral vector. These 
include extended sub-SMAS dissections, deep plane 
and composite rhytidectomies, and subperiosteal face-
lift techniques. Additionally, less invasive techniques 
such as the short scar facelift, minimal access cranial 
suspension (MACS) lift, and endoscopic brow lift 
have gained popularity because they provide effective 
rejuvenation and a relatively quick recovery. Since the 
first description of the superficial musculoaponeurotic 
system (SMAS) by Mitz and Peyronie in 1976 [2], the 
importance of addressing this layer for effective surgi-
cal rejuvenation has been realized. Dissecting, under-
mining, and redraping the SMAS provides a more 
natural and long-lasting rejuvenation compared to 
subcutaneous rhytidectomy alone. There are several 
regions, or danger zones, in the face where branches 
of the facial nerve lie immediately beneath the SMAS 
and are prone to injury if sharp dissection is performed 
in this plane. Nerve injuries can arise as a result of 
direct transection with sharp instruments, blunt 
trauma, traction, thermal injury from electrocautery, 
or inflammation. Facial nerve injuries can have 

serious sequelae such as brow ptosis, lid ptosis, lip 
weakness, and mouth asymmetries. Although most 
iatrogenic facial nerve palsies following aesthetic sur-
gery are temporary, they can be distressing and may 
take months to fully recover. As such, preventing 
nerve injuries by careful planning, meticulous tech-
nique, and a sound knowledge of the precise location 
of important motor and sensory nerves in relation to 
the path of dissection is crucial.

This chapter outlines three main danger zones 
where facial nerve branches lie superficially and are 
susceptible to injury during commonly performed sur-
gical rejuvenation techniques. The nerves associated 
with each zone are as follows:

Zone 1: Temporal branch of the facial nerve where 
it passes over the zygomatic arch and lies superficially 
within the superficial temporal fascia.

Zone 2: Zygomatic and buccal branches of the facial 
nerve where they emerge from the anterior aspect of 
the parotid and lie exposed during their course beneath 
a thin layer of SMAS.

Zone 3: Marginal mandibular branch of the facial 
nerve where it travels near the lower border of the 
mandible and passes superficially at its anterior part 
near the corner of the mouth.

In addition to the above motor nerves, four further 
danger zones are described that identify five sensory 
nerves. Although there are several other sensory nerves 
in the face, the ones highlighted here are regularly 
encountered during commonly performed surgical 
procedures, and are therefore more prone to injury. 
These procedures include coronal and endoscopic 
brow lift, subperiosteal midface lift, genioplasty, and 
SMAS-platysma rhytidectomy. The consequences of 
trauma to these sensory nerves, perhaps more than 
 others, are more significant. Injury to the infraorbital 
or mental nerve can cause dysesthesias that impair 
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speech and the ability to keep food in the mouth. The 
sensory nerves occupying these danger zones are:

Zone 4: The supraorbital and supratrochlear nerve 
trunks and the deep branch of the supraorbital nerve as it 
travels on the periosteum toward the frontoparietal scalp.

Zone 5: The infraorbital nerve where it emerges 
from its foramen on the anterior surface of the maxilla 
below the inferior orbital rim.

Zone 6: The mental nerve at the mental foramen 
below the root of the second mandibular premolar 
tooth on the lateral aspect of the chin.

Zone 7: The greater auricular nerve as it lies on the 
sternocleidomastoid muscle parallel to the external jug-
ular vein and behind the posterior edge of the platysma.

3.2  Details of Zones

3.2.1  Zone 1

At the level of the zygomatic arch, the temporal branch 
of the facial nerve emerges from the substance of the 
parotid and passes over the bony arch toward the fronta-
lis muscle between two slips of superficial temporal fas-
cia. The nerve is prone to injury during its course 
superficially in this zone. The superficial temporal fascia 
is considered part of the superficial musculoaponeurotic 
system (SMAS) and splits at approximately the level of 
the hairline to envelop the intermediate fat pad, temporal 
branch of facial nerve, and frontal branch of superficial 
temporal artery. Although variations exist, the nerve 
always crosses the zygomatic arch between 0.8 and 
3.5 cm anterior to the external auditory meatus (EAM), 
and not less than 2 cm posterior to the lateral orbital rim 
[3]. The temporal branch of facial nerve is usually 
described as having a consistent course from 0.5 cm 
below the tragus to 1.5 cm above the lateral brow [4]. 
However, soft tissue landmarks are not always reliable 
and should not be used as definite guides to the position 
of the nerve. More accurately, the nerve can be found 
2.1–4 cm above the bony lateral canthus [3]. Therefore, 
this zone can be considered a triangle, with its base 
along the zygomatic arch from 0.8 to 3.5 cm anterior to 
the anterior border of EAM. A vertical line dropped 
from the superior part of the tragus represents the ante-
rior border of EAM. A line is drawn from the anterior 
limit of the first line, superiorly to a point 4 cm above the 
bony lateral canthus, representing the anterior border of 

this danger zone. A straight line connecting the first two 
lines completes the triangular danger zone (Fig. 3.1).

Dissecting immediately deep to the superficial tem-
poral fascia above the zygomatic arch should be avoided. 
It is safe to dissect immediately below the dermis in the 
subcutaneous plane above the superficial temporal fascia 
[5], deep to the superficial temporal fascia along the deep 
temporal fascia [6], or under the deep temporal fascia. 
Injury to the temporal branch of the facial nerve results 
in weakness or paralysis of the ipsilateral frontalis mus-
cle, leading to brow ptosis and smoothing of the fore-
head above the brow. Orbicularis oculi is usually spared 
since it also receives motor innervation from superior 
branches of the zygomatic branch of the facial nerve.

3.2.2  Zone 2

The zygomatic and buccal branches of the facial nerve 
emerge from the anterior border of the parotid invested 
in the parotidomasseteric fascia. There are up to three 

Fig. 3.1 Danger zone 1. This danger zone (red) extends from 
the inferior border of the zygomatic arch to a line above the bony 
lateral canthus. The zone curves anteriorly as shown from the 
lower line to the upper one. Within this zone, the temporal 
branch of the facial nerve is vulnerable to injury where it passes 
superficially in the superficial temporal fascia
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zygomatic branches and one or two buccal branches. 
The superior zygomatic branch passes over the orbit to 
innervate part of orbicularis oculi. Lower branches 
supply the lip elevators; one of the lower zygomatic 
branches always passes posterior to the origin of zygo-
maticus major on the body of the zygoma. The buccal 
nerve passes on the surface of the buccal fat pad below 
and parallel to the parotid duct and supplies the lip 
elevators, orbicularis oris, and nasalis. When a second 
buccal nerve is present, it passes above the parotid 
duct. The danger zone for these nerves lies anterior to 
the parotid and posterior to zygomaticus major and 
minor, where only the SMAS protects them (Fig. 3.2). 
The anterior border of parotid can be found by drawing 
a line from the most anterior inferior aspect of the tem-
poral fossa to the masseteric tuberosity. Wilhelmi 
found that the most posterior part of the anterior border 
lies up to 2.5 mm posterior to this vector [7]. The upper 
lateral border of zygomaticus major is intimately 

related to the zygomatic branch of the facial nerve. The 
lateral border of zygomaticus major can be estimated 
to be 2.2–6.6 mm lateral and parallel to a line drawn 
from the mental protuberance to the most anterior infe-
rior aspect of the temporal fossa [8]. The nerves, as 
well as parotid duct and facial vessels, are susceptible 
to injury during extended sub-SMAS dissections or 
composite rhytidectomy. Dissection should be per-
formed only under direct vision in this zone. Signs of 
injury to the zygomatic and buccal branches of the 
facial nerve include weakness in forcefully closing the 
eyes, drooping of the ipsilateral upper lip and oral 
commissure, and significant asymmetry at rest and 
during animation [9, 10]. Since orbicularis oculi rece-
ives dual innervation from the temporal and zygomatic 
branches, complete iatrogenic paralysis of this muscle 
is rare following aesthetic surgery.

3.2.3  Zone 3

The marginal mandibular branch of the facial nerve 
emerges from the anterior aspect of the parotid as one to 
three main branches and runs along the mandible deep to 
the cervical fascia toward the lip depressors. The nerve 
usually runs along the inferior border of the mandible, 
but may drop up to 4 cm below it [11]. It starts its course 
deep to the cervical fascia, but pierces the fascia approxi-
mately halfway along the body of the mandible to lie just 
deep to the SMAS. Anteriorly, the nerve is prone to 
injury where the overlying SMAS becomes very thin 
and the nerve courses more superficially toward depres-
sor anguli oris and depressor labii. About 2–3 cm poste-
rior to the oral commissure, the nerve is most vulnerable 
where it crosses superficial to the anterior facial artery 
and vein. These vessels are also prone to injury during 
sub-SMAS dissections in this area. As such, this danger 
zone is defined by a circle with a radius of 2 cm with its 
center located 2 cm posterior to the oral commissure at 
the inferior border of the mandible (Fig. 3.3).

In this danger zone, the nerve can be injured during 
overzealous subcutaneous dissections from above or 
below when redraping the soft tissues over the mandible. 
Care should be taken to stay in the superficial subcuta-
neous plane in the jowl to avoid breaching the platysma 
where it exists only as a thin layer. Similarly, aggressive 
liposuction of the jowl should be avoided. Posteriorly, 
where the SMAS is more substantial, the nerve is 

Fig. 3.2 Danger zone 2. The anterior continuous green line repre-
sents the most anterior position of the lateral border of zygomati-
cus major. The posterior continuous green line marks the most 
posterior part of the anterior border of the parotid gland. The bor-
ders of this triangular danger zone are formed in relation to these 
lines, with the base of the triangle running from the masseteric 
tuberosity at the angle of the mandible toward the oral commis-
sure. The zygomatic and buccal branches of the facial nerve occupy 
this zone as they run on the buccal fat just underneath platysma
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susceptible to injury during composite rhytidectomy 
where the SMAS-platysma is mobilized over the ante-
rior border of masseter. Dissection under direct vision 
and careful cautery of facial vein branches in this area 
are essential to preserve the nerve, especially where it 
crosses the facial vessels as they pass over the mandible. 
Injury to the marginal mandibular branch of the facial 
nerve results in elevation and protrusion of the lip on the 
ipsilateral side. The smile is asymmetric with an inabil-
ity to show the lower teeth on the affected side. Abnormal 
lower lip elevation is also a sign of cervical branch injury 
due to weakness of platysma. However, since the menta-
lis receives innervation from the marginal mandibular 
nerve, the patient can still evert the lower lip if the mar-
ginal mandibular nerve has been spared [12].

3.2.4  Zone 4

This danger zone includes the supraorbital and supra-
trochlear nerves, branches of the ophthalmic division 
of the trigeminal nerve, and sensory nerves to the upper 
eyelid and forehead. The supraorbital nerve emerges 

from the supraorbital foramen or notch 2.3–2.7 cm 
from the midline in men and 2.2–2.5 cm from the mid-
line in women [13]. The supratrochlear nerve appears 
from its foramen or notch about 1 cm medial to the 
supraorbital nerve. The supraorbital nerve has superfi-
cial and deep branches that straddle the corrugator 
muscle. Sometimes, the deep branch arises from its 
own foramen lateral to the superficial branch. These 
nerves are most commonly injured during coronal or 
endoscopic brow lift procedures where direct trauma 
or traction on the nerves leads to numbness or dyses-
thesias over the upper eyelid, dorsum of the nose, 
medial forehead, and scalp [14]. The deep branch of 
the supraorbital nerve runs superiorly between the 
galea and the periosteum 0.5–1.5 cm medial to the 
superior temporal crest line. Resection of the corruga-
tor at its origin to alleviate glabellar frown lines is a 
frequent cause of injury to the supratrochlear nerve.  
To identify this danger zone, a circle of 3 cm diameter 
is centered on either the supraorbital foramen or notch 
if it is palpable, or a point along the superior orbital rim 
2.5 cm from the midline. The danger zone is extended 
from the superolateral aspect of the circle along the 
superior temporal crest line and for 1.5 cm medially 
(Fig. 3.4). Any dissection or incision deep to the galea 
in the danger zone risks injury to the supraorbital nerve. 
Medially, fibers from the superficial branch of the 
supraorbital nerve and the supratrochlear nerves over-
lap so that injury to one of these nerves is not likely to 
result in significant sensory loss or disturbance.

3.2.5  Zone 5

This danger zone lies over the maxilla under the eye to 
include the infraorbital nerve. The nerve enters the 
face through the infraorbital foramen 2.5–3 cm from 
the midline, about 7 mm below the inferior orbital rim. 
The nerve appears from the foramen just below the ori-
gin of levator labii superioris. The infraorbital nerve is 
a branch of the maxillary division of the facial nerve 
and provides sensory innervation to the lower eyelid, 
cheek, side of the nose, and upper lip. The danger zone 
is a circular area centered on the foramen, with a diam-
eter of 3 cm (Fig. 3.5). Deep dissections in this area, 
such as during an extended subperiosteal facelift, place 
the nerve at risk of injury. Subperiosteal dissections on 
the anterior maxilla can also injure the infraorbital ves-
sels and the zygomatic branches of the facial nerve. 

Fig. 3.3 Danger zone 3. The marginal mandibular nerve occu-
pies this danger zone, represented by a circle centered on the 
inferior border of the mandible, 2 cm posterior to the oral com-
missure. The nerve courses superficially in this zone
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Direct visualization of these nerves and vessels using 
endoscopy may help prevent such injuries [15]. Trauma 
to the infraorbital nerve presents as numbness, dyses-
thesia, or hypesthesia of the skin it innervates.

3.2.6  Zone 6

The mental nerve is susceptible to injury during genio-
plasty either through a buccal or submental incision 
when the dissection is performed on the periosteum. 
The nerve arises roughly in line with the infraorbital 
and supraorbital nerves, emerging from the mental fora-
men below the lower second premolar tooth. A circle of 
3 cm diameter centered on the mental foramen defines 
this danger zone (Fig. 3.6). Injury to the mental nerve 
can result in numbness of the lower lip, chin, and 
mucous membrane on the same side. Drooling can also 
occur due to sensory loss in this area.

Fig. 3.4 Danger zone 4. A circle of 1.5 cm diameter is centered 
on a point 2.5 cm from the midline along the supraorbital ridge, 
or on the supraorbital foramen or notch if palpable. The danger 
zone extends from the superolateral part of the circle along the 
superior temporal crest lines and for 1.5 cm medial to it, where 
the deep branch of supraorbital nerve passes on the periosteum. 
This danger zone includes the supraorbital nerve, deep branch of 
supraorbital nerve, and supratrochlear nerve

Fig. 3.5 Danger zone 5. This danger zone is circular, centered 
on the infraorbital foramen. The foramen is usually 2.5 cm from 
the midline, close to the midpupillary line. The infraorbital nerve 
can be damaged here during deep dissections over the maxilla

Fig. 3.6 Danger zone 6. A circular area of 3 cm diameter cen-
tered on the mental foramen defines this danger zone. Note that 
the foramen is approximately in the midpupillary line
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3.2.7  Zone 7

The greater auricular nerve arises from the anterior pri-
mary rami of the second and third cervical nerves.  
It provides sensory innervation to the lower two-thirds 
of the auricle, the skin underneath the ear, and the pos-
terior two-thirds of the jawline. The nerve pierces the 
deep cervical fascia at the posterior border of sterno-
cleidomastoid and runs on the muscle, superficial and 
posterior to platysma toward the angle of the jaw. At a 
point 6.5 cm inferior to the external auditory canal, the 
nerve can be found halfway between the posterior and 
anterior borders of the sternocleidomastoid [16]. Below 
the ear it divides into anterior and posterior branches. 
This danger zone can be considered as an oblong, 2 cm 
wide and 6 cm long, with its center on a point 6.5 cm 
below the external auditory meatus oriented parallel to 
the external jugular vein (Fig. 3.7). The greater auricu-
lar nerve is prone to injury during neck dissections and 
suture plication of platysma to the mastoid fascia. 

Great care should be taken as dissections proceed for-
ward from the postauricular incision toward the nerve. 
It is identifiable about 1 cm posterior to the external 
jugular vein and runs parallel to it. The dissection in 
this zone should be in the subcutaneous plane, superfi-
cial to the nerve. When platysma is mobilized, it should 
be redraped over the nerve, and care should be taken 
not to compress or include the nerve or its branches in 
the suture. Injury to the greater auricular nerve may 
result in numbness, dysesthesia, or chronic hypesthesia 
in the skin of the inferior part of the ear, and skin ante-
rior and inferior to this area.

3.3  Conclusions

No surgical procedure is without risks and potential 
complications. In the face, although there are several 
risks associated with surgery, such as infection, 
bleeding, and hematoma, the most serious complica-
tion is injury to one of the cranial nerves. Injury to 
one of the facial nerve branches, such as transection, 
traction, thermal injury, or blunt trauma, may present 
as weakness, asymmetry, or total paralysis of the 
brow, eye, lips, and mouth. There are several, well-
defined areas or zones in the face where the impor-
tant motor and sensory nerves have a predictable 
path. Mapping these danger zones out before surgical 
intervention, using bony landmarks where possible, 
helps orient the surgeon during dissections of the 
face and neck and may reduce the incidence of 
 significant complications.
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4.1  Introduction

Facial expression is the mirror of our emotions. We 
express ourselves not only in words but in facial mus-
cle contraction as well hand and body movement and 
body stature. Paralysis of facial muscles causes loss of 
expression of what we are trying to say or do. The face 
gives voice to what we are feeling.

The muscles used in human facial expression were 
reported by Duchenne de Boulogne in 1862 [1]. His 
research was through the use of electrophysiological 

analysis stimulating each of the facial muscles and 
correlating the muscles stimulated with facial expres-
sion and taking photographs of the results (Fig. 4.1).

Duchenne described a variety of neurologic and 
muscular disorders such as Duchenne–Aran motor 
neuron disease (1849) [2], Duchenne’s pseudohyper-
trophic muscular dystrophy (1852) [3], and Duchenne–
Erb palsy caused by upper brachial plexus injury 
during childbirth (1855) [4]. He was the first to use 
clinical photographs to illustrate neurological diseases 
(1862) [5].
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Facial muscle contraction correlated to types of 
 emotions [1]:

Isolated contraction of muscles

Expression Muscles involved

Attention, almost an 
expression of surprise 
or admiration

m. frontalis

Reflection Superior part of m. orbicularis 
oculi, moderately contracted

Meditation, mental 
concentration

Superior part of m. orbicularis 
oculi, strongly contracted

Intentness of mind, 
somber thoughts, 
dissatisfaction

Superior part of m. orbicularis 
oculi, very strongly contracted

Pain m. corrugator supercilii

Aggression, menace m. procerus

Suffering, profound 
suffering with 
resignation

m. corrugator supercilii, moderate 
stimulus

Recollection, calling 
something to mind

Voluntary contraction of m. 
frontalis with upward gaze

Joy m. zygomaticus major

False laughter m. zygomaticus major

Combined contraction of muscles

Weeping with hot tears m. levator superiorus alaeque nasi 
plus palpebral part of m. orbicularis 
oculi

Moderate weeping m. zygomaticus minor plus 
palpebral part of orbicularis oculi

Laughter m. zygomaticus major plus 
palpebral part of m. orbicularis 
oculi

Irony, ironic laughter m. buccinators plus m depressor 
labii inferiorus

Sadness or 
despondency

m. depressor anguli oris plus flaring 
of the nostrils and downward gaze

Disdain or disgust m. depressor anguli oris plus 
palpebral part of m. orbicularis 
oculi

Doubt m. mentalis plus the outer fibers of 
m. orbicularis oris (either the 
inferior portion or the two portions 
at the same time) plus m. frontalis

Contempt or scorn Palpebral part of m. orbicularis oculi 
plus m. depressor labii inferiorus 
plus m. transversus plus m. levator 
labii superiorus alaeque nasi

Surprise m. frontalis plus muscles lowering 
the mandible to a moderate degree

Astonishment m. frontalis plus muscles lowering 
the mandible but stronger 
contraction of muscles

Stupefaction m. frontalis plus muscles lowering 
the mandible but maximal 
contraction of muscles

Admiration, agreeable 
surprise

m. zygomaticus major plus m. 
frontalis plus lowering of the 
mandible with strong contraction 
of muscles

Fright m. frontalis plus m. platysma

Terror m. frontalis plus m. platysma and 
lowering of the mandible, 
maximally contracted

Terror, with pain or 
torture

m. corrugator supercilii plus m. 
platysma and muscles lowering the 
mandible

Anger Superior part of m. orbicularis oculi 
plus m. masseter plus m. buccina-
tors plus m. depressor labii 
inferiorus plus m. platysma

Carried away by 
ferocious anger

m. procerus plus platysma and 
muscles lowering the mandible, 
maximally contracted

Sad reflection Superior part of m. orbicularis oculi 
plus m. depressor anguli oris

Agreeable reflection Superior part of orbicularis oculi 
plus m. zygomaticus major

Ferocious joy m. procerus plus zygomaticus 
major plus m. depressor labii 
inferiorus

Lasciviousness m. transverus plus zygomaticus 
major

Sensual delirium m. transverus plus zygomaticus 
major with gaze directed above and 
laterally, with spasm of the 
palpebral part of m. orbicularis 
oculi, the superior portion of which 
covers part of the iris

Ecstasy m. zygomaticus major with gaze 
directed above and laterally, with 
spasm of the palpebral part of 
m. orbicularis oculi, the superior 
por tion of which covers part of 
the iris

Great pain with tears 
and affliction

m. corrugator supercilii plus 
m. zygomaticus minor

Pain with despondency 
or despair

m. corrugator supercilii plus 
depressor anguli oris
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4.2  Discussion

Surgery of the face is fraught with the danger of 
injury to motor nerves. Loss of facial nerve function 
is very distressing to patients. Surgeons should 
understand that not only can appearance be altered 
with motor nerve function loss but expression of 
emotions can also be altered. Perhaps in understand-
ing what each facial muscle contributes to facial 
expression, the surgeon can understand the serious-
ness of the potential loss of any one of the muscles’ 
function.
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5.1  Introduction

In the course of evolution, humans for the most part 
have lost the subdermal layer of muscles that covers 
the entire surface of many lower animals, and contr - 
acts around wounds, or contracts to flick off insects. 
Remnants of this musculocutaneous sheet exist in the 
skin as a fibrofatty layer. Because there are numerous 
connections via vertical fibrous septa, from the upper 
fibrofatty layer to the dermis of the skin and the fibro-
fatty-aponeurotic fascia encircles, envelopes, and 
interconnects the muscles of facial expression as a 
single unit, this interconnected system amplifies, trans-
mits, and distributes mimetic muscular contractions, 
and translates them into a rich variety of complex facial 
expressions. Below the neck, only the Dartos muscle 
in the skin of the scrotum retains a muscular compo-
nent. However, on the face and anterior neck, the 
superficial muscle layer has been retained, interposed 

between the skin and muscles of mastication. The 
purely muscular component consists of muscles of 
facial expression, whereas the fibrotic or aponeurotic 
component is referred to as the SMAS [1]. Somewhat 
confusingly, the fibrous portion of the SMAS, has also 
retained its designation as superficial fascia. Since its 
discovery, SMAS concept is not very clear cut, and 
confusion centers around its various components.

The SMAS consists of not only the fibro-aponeurotic 
part, but is a single unit “fibro-aponeurotic-fatty-fleshy 
system.” The authors designate it as SMAFS (superficial 
musculoaponeurotic-fatty system). Therefore, SMAFS 
consists of a fibro-aponeurotic part, a superficial fatty 
layer, and superficial muscles of facial expression, as a 
single unit.

The lower subdivision of SMAFS, especially, is 
subject to considerable variations. Performing hun-
dreds of facelifts over the last several years, we have 
seen variations such as thin and membranous SMAFS, 
thick and membranous SMAFS, thick and fibrous 
SMAFS, fibrofatty SMAFS, thick fleshy SMAFS, 
more fatty and less fibrous SMAFS, very fatty SMAFS, 
and patchy and broken down thin/thick SMAFS (which 
we call Island SMAFS). In addition, we have noticed 
attachment and regional variations; for example, not a 
very clear supra- and infrazygomatic divisions of 
SMAFS and discontinuity between the facial and neck 
SMAFS. Patchy/broken down SMAFS has been 
noticed by us either as a congenital anomaly or, app-
arently as a result of repeated Botox injections for 
obliterating the smile lines, lines around the cheek, 
nasolabial folds, and other facial/neck area lines. 
Broken down SMAFS has also been noticed as a result 
of repeated steroid injections into the face. Fatty 
SMAFS is noted in obese patients and those with well 
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developed and prominent cheeks. In thin patients, there 
may be fatty SMAFS as a result of repeated facial fat 
injections especially into the cheek region. There are 
considerable variations of anatomical landmarks espe-
cially frontal and marginal mandibular nerves in rela-
tion to the SMAFS.

The type, nature, and variations of SMAFS have an 
impact on the outcome of facelift surgery. Therefore,  
it is important for all surgeons, performing facelift sur-
gery, to understand in detail the various types of 
SMAFS, and their variations, and plan the correct 
operative technique of debulking, plicating, lifting, 
and attaching the SMAFS to the bony periosteum, 
according to the nature and type of SMAFS present, in 
order to achieve good results. This is the aim of the 
following study.

5.2  Studies and Technique

The SMAFS (superficial musculoaponeurotic-fatty 
system) was studied in 800 facelift (Classical, Delta, 
S-lift, and Transcutaneous facelift) surgeries (661 
females and 139 males) from August 1998 to March 
2007, and the results of facelifts were analyzed 
according to the type of SMAFS. The age of the 
patients varied between 36 and 78 years. All patients 
were healthy, were not suffering from any physical or 
mental disability or illnesses. All female patients 
were nonpregnant and non-lactating. Seventy percent 
of the patients were of Fitzpatrick skin type III or IV 
and 30% of the patients were of skin type I or II. 
Preoperative SMAFS assessment was carried out in 
all cases. Facelifts in 70% of the patients were carried 
out as a result of sagging of skin and SMAFS, while 
in 30% of the cases, it was carried out to achieve a 
more youthful appearance in the face (for facial tight-
ening). Faces of 75% of the patients were thin, while 
25% of the patients had chubby (fatty) faces. A con-
sent form was signed by all the patients. Pre- and 
postoperative photographs (after 1 month and 1 year) 
were taken in all cases. Intraoperative gross SMAFS 
assessment was for thickness, thinness, consistency, 
continuity, nature, type of tissue present, mixed nature 
of the tissues present, density, tone, elasticity, rigi-
dity, flaccidity, fattiness, fleshiness, breakage, and 
gaps in SMAFS (gross parameters), and were studied 
in detail.

In cases where the SMAFS was found to be thin, 
membranous, and flaccid, plication using Prolene 2/0 
sutures, below the zygomatic arch, as in a Delta-lift or 
lifting and attaching to proximal zygoma, as in an 
S-lift, using vertical U and horizontal O sutures were 
carried out. In cases of classical lift, plication of 
SMAFS below the zygomatic arch was carried out 
using two Prolene sutures. In cases, where the SMAFS 
was found to be considerably fatty, as assessed preop-
eratively, closed liposuction using keel cobra tip or flat 
spatula cannula was carried out initially, in order to 
defat the SMAFS considerably; subsequently, lift was 
carried out as in a Classical, Delta, or S-lift. In cases of 
mild to moderately fatty SMAFS, defatting was car-
ried out using open vacuum cleaner technique with  
a flat spatula cannula prior to Classical/Delta/S-lift.  
In cases where the SMAFS was found to be fleshy, 
thick, or rigid, relatively deeper and more SMAFS 
bites were taken and the SMAFS was attached to the 
periosteum of zygomatic arch. In cases where the 
SMAFS was found to be patchy, broken (Island 
SMAFS), or discontinuous, the aim was not to provide 
lift, but to restore continuity of SMAFS. In cases, 
where one or two discontinuous areas were present, 
the SMAFS was repaired and mild to moderate lift was 
provided while in other cases, SMAFS plication and 
lift was carried out after a year. In cases of mixed 
SMAFS, combination of liposuction, plication, and 
lifting were carried out according to the type of tissues 
present in the SMAFS. Bites of SMAFS were taken 
using curved needles with attached Prolene 2/0 through 
the superficial muscular part of SMAFS, in all cases, 
including thin and membranous SMAFS.

In cases where transcutaneous facelift (TCFL) was 
planned, preoperative SMAFS assessment with the 
thumb and index finger (Pinch Test) was carried out to 
assess density, tone, flaccidity, thickness, thinness, 
gaps, nature, tissue type, mixed patterns, and other pal-
pable SMAFS parameters. In cases where the SMAFS 
was thin, membranous, and flaccid, superficial SMAFS 
bites, using the Khawaja-Hernandez (KH) needle, or 
the Keith needle and two to three sutures of Prolene 
2/0, for lifting, were used. Where the SMAFS was 
thick, fatty, or fleshy, relatively deeper and more 
SMAFS bites were taken. More lift was provided in 
these cases. In all cases of TCFL, bites of SMAFS 
were taken through the superficial muscular layer and 
Prolene threads were attached to the thick temporal 
fascia or periosteum of the temporal bone.
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5.3  Results

Results of intraoperative gross SMAFS variations show-
ing various types of SMAFS are in Table 5.1. In cases  
of thin and membranous SMAFS, the density was 
decreased, tone was decreased, flaccidity was increased, 
elasticity was increased, and the SMAFS was soft and 
pliable. In these cases, the superficial fatty layer was 
practically nonexistent, and the fibro-aponeurotic and 
muscular layers were merged and in the form of a mem-
brane. The muscle fibers were thin, long, stretched out, 
relatively atrophic, and membranous. In cases of thick 
and fatty SMAFS, consistency was somewhat harder, 
and it was more resistant, rigid, less elastic, more dense, 
and with increased tone. In these cases, superficial fatty 
layer was considerably increased. In cases of broken 
down (Island SMAFS), with gaps, very thin, and fragile 
SMAFS, elasticity was increased and tone and density 
were decreased considerably, while flaccidity was 
increased considerably. In these cases, the muscle layer 
was found to be considerably atrophic. In cases of fleshy 
SMAFS, tone, density, and thickness were increased, 
while elasticity was decreased. Superficial muscle layer 
was hypertrophic in these cases. In cases of mixed 
SMAFS, mixed characteristics were noted depending on 
the amount of tissue present in the SMAFS; for example, 
in cases of fibrofatty or fleshy-fatty SMAFS, tone, 
 density, and thickness were increased, while  elasticity 
was decreased. In case of fibrofatty SMAFS, fibro- 
aponeurotic and fatty layers were found to be thick, 
whereas, in case of fleshy-fatty SMAS, muscle layer was 
found to be hypertrophic, and fatty layer was consider-
ably increased. In case of fibrous SMAFS, tone, thick-
ness, rigidity, and density were increased, while elasticity 
and flaccidity were decreased. In these cases, fatty layer 
was nonexistent, while fibro-aponeurotic and muscular 
layers were found to be fibrotic, scarred, and hard.

Results of Classical, Delta, and S-lift according to 
SMAFS type are in Table 5.2. In cases of membranous 
SMAFS, results of Classical/Delta/S-lift were consid-
ered as excellent (+++) in 80% of cases, and good (++) 
in 20% of cases (Figs. 5.1 and 5.2). In case of fatty 
SMAFS, after liposuction (closed/open), and after 
subsequent plication/lift, results were considered as 
good (++) in 60% of cases and as satisfactory (+) in 
40% of cases. In cases of fleshy SMAFS, results of 
facelift were considered as good (++). In cases of 
mixed SMAFS, after liposuction (closed/open) and 
plication/lift, results were considered as satisfactory 
(+). In case of fibrous SMAFS, results were found to 
be poor (−). In case of transcutaneous facelift, results 
were good (++) in case of membranous SMAFS in 
80% 0f the cases and satisfactory (+) in 20% of the 
cases. Results were found to be satisfactory (+) in case 
of fleshy SMAFS, variable (+/−) in case of mixed 
SMAFS, and poor (−) in cases of Island, fatty, and 
fibrous SMAFS.

5.4  Discussion

5.4.1  SMAS and SMAFS:  
Concept and Variations

The SMAS (superficial musculoaponeurotic system) 
described by Mitz and Peyronie in 1976 was an impor-
tant landmark in surgical facial anatomy [1]. The SMAS 
concept was considered essential for a successful and 

% Age SMAFS type

57% Membranous

23% Fatty

12% Mixed (membrano-fatty, fleshy-fatty etc.)

5% Island (broken)

3% Fleshy

2% Fibrous

Table 5.1 Gross SMAFS variations in a study of 800 facelifts

SMAFS type Classical 
lift

Delta-lift S-Lift TCFL

Membranous (80%) +++ +++ +++ ++

Membranous (20%) ++ ++ ++ +

Fatty (60%) ++ ++ ++ −

Fatty (40%) + + + −

Fleshy ++ ++ ++ +

Mixed + + + +/−

Fibrous − − − −

Island + + + −

Table 5.2 Results of Classical, Delta, S-lift, and Transcutaneous 
facelifts according to SMAFS type

+++ (excellent), ++ (good), + (satisfactory), +/− (variable), and 
– (poor)
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a bFig. 5.1 (a) Preoperative 
patient with thin mem-
branous SMAFS.  
(b) After modified S-lift with 
SMAFS plication and lift

a b

c

Fig. 5.2 (a) Fatty SMAFS. 
(b) Preoperative patient with 
thick moderately fatty 
SMAFS. (c) After modified 
temporal and retro-auricular 
lift with debulking, plication, 
lifting, and attachment of 
SMAFS to the temporal and 
mastoid bones
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durable facelift. According to Mitz and Peyronie, 
SMAS is an extension of superficial cervical fascia into 
the face. It is continuous throughout the face and neck. 
Its thickness varies from region to region and from 
patient to patient. It is dense and thick over the parotid 
gland. Traced superiorly toward the zygomatic arch, it 
is termed temporoparietal fascia within the temporal 
region and galea within the scalp, both of which are 
substantial in terms of thickness [2]. As it is traced 
medially into the cheek, overlying the masseter and 
buccal fat pad, it becomes thinner and less distinct. In 
the malar region, it is quite thin and comprises the 
epimysium of the elevators of upper lip [3]. SMAS 
ensheathes the superficial mimetic muscles, platysma, 
zygomaticus major and minor, and risorius; fibrous 
septa connect the SMAS to the overlying dermis of 
skin. Therefore, mimetic muscles, SMAS, and skin 
function together as a single anatomical unit in produc-
ing facial movements. In view of the authors, however, 
the superficial mimetic muscles constitute a part of this 
system, which they call as SMAFS. The deeper layer of 
SMAS has no vertical fibrous connections. The deeper 
layer of cervical fascia continues into the face as the 
parotid-masseteric fascia. Some authors suggest that 
this layer is also part of SMAS. There appear to be two 
subdivisions of SMAS: (1) a suprazygomatic and (2) an 
infrazygomatic division. SMAS is attached firmly to 
the periosteum at the nuchal line posteriorly and at the 
mastoid process. Traced anteriorly, this attachment 
continues toward the zygomatic arch where it splits into 
two divisions: the upper division is attached below the 
eyebrow up to the dorsum of nose [4]; the lower subdi-
vision descends downward at an angle of 45° to the 
lower lip margin. It is basically this lower subdivision 
which is clinically relevant in surgical facelifting [5]. 
The parotid fascia, risorius muscle, depressor anguli 
oris muscle, and platysma muscle can be pulled up 
together as one unit [6].

It appears that there are two major embryologically 
related subdivisions that interact at the buccal commis-
sure. Those derived from the lower animal sphincter 
colli profundus muscle include the helmet-like mus-
cles of skull, and mask-like muscles of the central face. 
The second division is related to the primitive platysma 
muscle, which in lower mammals consists of broad 
sheet of muscles covering the lower face and neck.  
In humans, it consists of platysma, risorius, depressor 
anguli oris, and the postauricular muscles, as well as 
the parotid fascia, which has lost its muscle fibers and 

has become fibrotic [7]. The components of the primi-
tive platysma muscle lie in one plane. This plane, how-
ever, is not apparently continuous with the subgaleal 
plane of the forehead and scalp or with the lip elevators 
of the central face. Recognition of the disparate deriva-
tion of the two muscular systems makes it easier to 
understand why SMAFS is not continuous over the 
entire head and neck. However, embryological and 
acquired variations of SMAFS are somewhat more 
common than previously thought.

The platysma covers the upper parts of the pecto-
ralis major and deltoideus, across the clavicle and 
 mandible, joining the parotid fascia posteriorly, and 
enclosing the sternocleidomastoid attached to the mas-
toid process [8]. The SMAFS starts with the superficial 
fascia over the platysma (also embedded in platysma 
fibers), and extends over the mandible, to include the 
parotid fascia and the zygoma. The middle cervical 
fascia, invests the two layers of the infrahyoid muscles 
(has a superficial, middle, and deep sheath) and is 
attached to the hyoid bone and clavicle.

The frontal branch of facial nerve, unlike other 
nerve branches that lie deep to the deep facial fascia, is 
an anomaly. Once the frontal branch crosses the zygo-
matic arch, it travels underneath the temporoparietal 
fascia in the temporal region and then penetrates this 
layer peripherally to reach the deep surface of frontalis 
muscle. Therefore, if the temporoparietal fascia is vio-
lated during dissection, injury to this nerve can take 
place [9]. The area at greatest risk for damage to the 
temporal branch can be more easily demonstrated by 
drawing a line from the ear lobe to the lateral edge of 
the eyebrow and from the tragus to a point just above 
and behind the highest forehead crease. The temporal 
branches are at equal risk in the area defined by these 
lines, especially where they cross the zygomatic arch. 
At this point, the frontal nerve and its branches are 
especially vulnerable since they lie in the SMAFS just 
beneath its superficial fatty layer, and over the bony 
prominence [9]. The approximate path of the ramus to 
the frontalis muscle can be traced by drawing a line 
from 0.5 cm below the tragus to a point 1.5 cm above 
the lateral eyebrow. It is most vulnerable as it crosses 
the mid-zygomatic arch [9].

The S-lift procedure, in which the SMAFS is pli-
cated, lifted, and attached to the periosteum of the 
zygomatic arch, can result in damage to the frontal 
nerve or its branches. Since the mid-zygomatic arch is 
the most vulnerable area, suturing of the SMAFS to 
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the periosteum here should be avoided or one should 
proceed with extreme delicacy. Even suturing the 
SMAFS at the proximal zygomatic arch can result in 
nerve damage. In addition, pretragal pain and tension 
have been reported. If more knots are applied to the 2/0 
Prolene sutures here, the knots can extrude through the 
skin. Damage to the temporal branch results in loss of 
function of the frontalis muscle, which derives its sole 
innervation from one solitary ramus that 85% of the 
time has no cross branches with the zygomatic nerve 
[9]. The forehead appears flat, the eyebrow falls to a 
lowered ptotic position, and there is inability to raise 
the eyebrow. There is no interference, however, with 
the eyelid closure. The upper part of orbicularis oculi 
and corrugator supercilii show little functional or cos-
metic deficit. Single branching patterns are usual; 
however, as many as six or more branches have been 
traced crossing the zygomatic arch. It is probable that 
these variations account more commonly than previ-
ously thought. Therefore, in cases of multiple branch-
ing patterns, the S-lift procedure shows little functional 
or cosmetic deficit to the frontalis and other muscles of 
innervation by the frontal nerve. Despite the variety of 
branching patterns, these nerve fibers are nearly always 
medial and inferior to the frontal branch of the superfi-
cial temporal artery, which is easily palpated and serves 
a useful landmark in identifying the frontal nerve. The 
authors use the Delta-lift technique, in which the 
SMAFS is plicated well away from the frontal nerve/
marginal mandibular nerves pathways, and therefore 
nerve injury practically never takes place. In case of 
S-lift, the authors attach Prolene to the proximal zygo-
matic arch. The authors have practically never seen 
damage to the frontal nerve using this technique.

The marginal mandibular nerve exits the parotid 
gland approximately 4 cm beneath the base of the ear-
lobe near the angle of mandible. In 81% of patients, 
the nerve lies above the mandibular border. In 19% of 
cases, it lies inferior, although posterior to the facial 
vessels. The marginal mandibular nerve then crosses 
the facial vessels, and from this point anteriorly it runs 
superior to the mandibular border [10]. Where the 
facial artery and vein cross the mandibular border is a 
very useful landmark. The facial artery can be palpated 
just anterior to the angle of mandible along the anterior 
masseter border and serves as a quick method for local-
izing the marginal mandibular nerve [10]. Here, the 
nerve is superficial as it crosses over the facial vessels, 
and it is at this point that marginal mandibular nerve 

injury can take place [10]. It is very important to 
remember that as long as subcutaneous dissection 
remains superficial to SMAFS and platysma, motor 
nerve injury will be prevented [9, 10].

5.4.1.1  Sleep Lines

The underlying attachments of SMAFS become 
reflected superficially as skin folds, following certain 
chronic sleeping patterns. For example, sleep lines in 
the face become manifest as lines along the lower 
nasolabial fold and marionette areas, mid-cheek line, 
preauricular lines, arcus marginalis along the lower 
lid, nasal line along levator labii superioris, and as 
lines along the glabellar attachments. An oblique line 
appears across crow’s feet, which reflects pressure on 
arcus marginalis attachment of SMAFS. These sleep 
lines become more prominent when compression is 
applied on tissues below these lines. Similarly, sleep 
line at the level of the levator labii superioris muscle 
from the SMAFS attachment becomes more promi-
nent, when compression is applied on tissues toward 
the nose. Oblique fold across the marionette line 
reflects central condensation of SMAFS at the ante-
rior mandibular ligament. Central cheek fold reflects 
the central condensation of SMAFS in the mid-cheek 
area. Skin folds may be created from SMAFS attach-
ments from fibrous bands during the healing of 
scars.

5.4.1.2  Membranous SMAFS

This is the most common variant of SMAFS. 
Membranous SMAFS is usually thin, however, rarely, 
it is thick. In case of membranous SMAFS, adequate 
lift is achieved using three SMAFS sutures and 
 plicating it below the zygomatic arch, as in a Classical/
Delta-lift, or attaching it to the proximal periosteum of 
zygomatic arch, as in an S-lift using vertical U and 
horizontal O Prolene sutures. The lift is stable, and the 
results are longer lasting and usually excellent (Fig. 5.1) 
if the surgeon is an experienced rhytidectomist.

The results of Classical/Delta/S-lift are very satis-
fying when the SMAFS is thin and membranous as 
plication is easy and accurate and it is possible to lift 
the SMAFS considerably. SMAFS flaps have become 
obsolete in our hands now and are not created.
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5.4.1.3  Fatty SMAFS

In case of Fatty SMAFS (Fig. 5.2), debulking of 
SMAFS via closed liposuction, using suction machine 
and either a keel cobra tip (3 mm diameter) or a flat 
spatula cannula should be carried out. However, if the 
SMAFS is mild to moderately fatty, an open vacuum 
cleaner technique of open liposuction should be fol-
lowed using suction machine and a flat spatula cannula. 
Since, there will be a change in facial features if consid-
erable debulking of SMAFS is done, this possibility 
should be discussed with the patient prior to surgery in 
order to prevent patient dissatisfaction. If the patient 
agrees to the thinning of face, surgery should be planned. 
After debulking of the SMAFS, plication and/or lift 
should be carried out as in a Classical/Delta or S-lift.

5.4.1.4  Flaccid SMAFS

When flaccidity of SMAFS is considerable, smaller 
SMAFS bites should be taken, and lifting and atta-
ching it to the periosteum of zygoma using vertical U 
and horizontal O sutures, or tensing and plicating it 
below the zygoma using 2/3 Prolene sutures, should be 
considered.

5.4.1.5  Mixed SMAFS

A number of SMAFS variations can coexist in the form 
of mixed SMAFS, for example, fibrofatty SMAFS, 
thin and thick membranous SMAFS, fibro-membra-
nous SMAFS, fleshy-fatty SMAFS, memb ranous-fatty 
SMAFS, membranous-fleshy SMAFS, fibro-fleshy 
SMAFS, and others. A number of technique variations 
can be planned according to the experience of the 
 surgeon, and the type of tissues present in the SMAFS, 
for example; various combinations of closed/open 
liposuction, plication and lifting can be carried out in 
these cases.

5.4.1.6  Island SMAFS (Patchy/Discontinuous/
Broken Down SMAFS)

Island SMAFS is seen usually as a result of repeated 
Botox or steroid injections into the face. We have also 
seen Island SMAFS, as a congenital anomaly or as a 

result of repeated fat injections into the face, especially 
when sharp needles have been used for transfer and 
injections have been deeper. In these cases, SMAFS 
suturing should be considered primarily, and SMAFS 
repair should be carried out using 2/0 or 3/0 Prolene. 
Mild to moderate lift can be provided simultaneously 
if one or two discontinuous/patches exist. However, if 
the gaps in SMAFS are wide or discontinuity is more, 
only SMAFS repair should be carried out, and lifting 
should be deferred for several months to a year later.

5.4.1.7  Fleshy SMAFS

In case of fleshy SMAFS (Fig. 5.3), relatively deeper 
bites of SMAFS should be taken, three SMAFS sutures 

Fig. 5.3 Fleshy SMAFS
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should be applied, and either plication as in a Delta/
Classical lift or attachment to the periosteum of zygo-
matic bone as in an S-lift, should be done.

5.4.1.8  Fibrous SMAFS

In case of fibrous SMAFS, whether plication as in a 
Classical/Delta lift or attaching the SMAFS to the 
periosteum of the zygoma is carried out, results of 
facelifts are not so good.

5.4.1.9  SMAFS Sleep Lines Correction

SMAFS sleep lines can be corrected easily using either 
silk or Gore-Tex threads, using either a KH needle, or 
a conveniently sized Keith needle. Silk threads are 
suitable for persons of Asian descent or Hispanics, as 
in fair complexioned people, the black color of silk 
threads, reflects through the skin, especially, if these 
threads are inserted very superficially. The drawbacks 
of Gore-Tex threads are extrusion and infection. Other 
options are fat, collagen, Polymethol-Methacrylate, 
and Botox for these lines.

5.4.2  Clinical Significance of Attachment 
and Regional Variations of SMAFS 
in Facelift Surgery

Attachment and regional variations of SMAFS are in 
Tables 5.3 and 5.4.

Facelift results (Classical/Delta/S-lift) are excellent, 
when a clear cut supra- and infrazygomatic SMAFS 
exists [11, 12]. In open facelift surgery, Delta/S-lift/

Classical lift and others, consideration should be paid to 
the entire SMAFS not only the fibro-aponeurotic part.  
It is important to take bites, plicate, lift, and attach not 
only the fibro-aponeurotic part but also the superficial 
muscular part of SMAFS [11, 12]. Only in this way, lon-
ger lasting and durable results of facelift will be achieved. 
If only superficial fibro-aponeurotic part is dissected 
and plicated/lifted, tissue sagging will reappear months 
after the procedure as the superficial fibrous part that is 
attached to the skin via fibrous septa will keep the skin 
lifted and the fibro-aponeurotic part, which ensheaths 
and encircles the superficial mimetic muscles will keep 
the muscles lifted. Over several months fascia lengthen-
ing takes place and muscles of facial expression that 
have not been plicated, droop. At the same time, it is 
also important, not to go deep into the muscles, other-
wise, motor nerve injury will take place.

In the subperiosteal space, attachments are 1 cm 
above the orbital rim. Superomedial osteoperiosteal 
ligament is 13 mm from the midline and superolateral 
osteoperiosteal ligament is 23 mm from the midline 
[13]. Supraorbital nerve is lateral to the ligaments. 
At the orbital rim, inferomedial osteoperiosteal liga-
ment is 12.6 mm from the midline. Supraorbital nerve 
is lateral to it. Release of the medially based ligaments 
results in easier lifting of the medial aspect of the eye-
brow. The three subperiosteal ligaments extend into  
the subgaleal level. There is a broad ligament that 
extends across the lateral aspect of the supraorbital rim. 
Release of the lateral segment of the broad ligament 
results in easy elevation of the lateral portion of the 
eyebrow. Dissection between the medial retaining liga-
ments in the central tunnel provides exposure for treat-
ing the medial corrugator and procerus muscles in the 
glabellar area. The zygomatic ligament (McGregor’s 
Patch) originates at or near the inferior border of the 
anterior zygomatic arch, and inserts into the skin [13]. 
The mandibular ligaments (Furnas Ligaments) 

Suprazygomatic and infrazygomatic SMAFS (usual)

Single unit (Unipolar) SMAFS

Discontinuous facial/neck SMAFS

Continuous/discontinuous suprazygomatic SMAFS

Continuous/discontinuous parotid/masseteric SMAFS

Thin and discontinuous central facial SMAFS (usual)

Thick and continuous central facial SMAFS (rare)

Table 5.3 Attachment variations of SMAFS

Location Variations

Infrazygomatic Membranous, fatty, mixed, island, fleshy, 
fibrous (rare)

Suprazygomatic Membranous, fleshy, fatty, mixed, island

Central face Membranous, island, thick/continuous 
(rare)

Neck Membranous, mixed, island, fatty, fleshy, 
fibrous (rare)

Table 5.4 Regional variations of SMAFS
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originate from bone of mandible about 1 cm above the 
mandibular border [13]. It restrains anterior skin, pre-
venting gravitational sagging. The platysma-auricular 
ligament is a condensation of the posterior border of 
platysma, often attached to the overlying skin [13]. 
Anterior-Platysma cutaneous ligaments are attach-
ments of the anterior platysma to skin of the middle and 
anterior cheek [13]. These ligaments are closely associ-
ated with nearby vessels and facial nerve branches.

Results are better in case of single unit SMAFS, 
where no division exists. However, in these cases, if 
entire upper and lower SMAFS is not lifted, and only 
lower SMAFS is lifted like in Delta or S-lift, the upper 
sagging of SMAFS will become considerable, result-
ing in patient dissatisfaction. Plication of the con-
densed superficial parotid fascia and parotid fascia or 
attaching these fascias to the periosteum of zygomatic 
arch along with section of the platysma-auricular liga-
ments should be the aim in the lateral cheek area while 
performing facelift surgery. The authors do not recom-
mend the subparotid fascia (masseteric fascia) plane 
for facelifting, going under the platysma muscle. The 
parotid gland is covered on its superior surface by  
the parotid fascia, which is a fibrotic degeneration of 
the primitive platysma muscle and is in direct continu-
ity with platysma, risorius, and depressor anguli oris 
muscles. In the space between the parotid and masse-
teric fascia planes lie not only the parotid gland, but 
also Stenson’s duct and emerging branches of the facial 
nerve; therefore, facial nerve injury can take place and 
parotid fistula can form if the surgeon works close to 
the masseteric fascia. When the SMAFS is thin and 
discontinuous, as in the central face, results of facelift 
are limiting here, for example, for the nasolabial folds, 
silk or Gore-Tex threads or other fillers like PMMA 
have to be used like in a Delta-lift to provide good 
results. However, rarely, when the SMAFS is continu-
ous and thick in the central face, SMAFS plication 
results in obvious obliteration of nasolabial folds and 
fillers are not required in these cases. When the SMAFS 
is discontinuous or broken (Island SMAS) suprazygo-
matically, infrazygomatically, or in the neck, restoring 
continuity of SMAFS, rather than lifting should be the 
primary aim. When continuity of SMAFS has been 
restored, lifting should be planned at a subsequent 
stage, especially if gaps in SMAFS are more. The only 
exception to this rule is the central face, where discon-
tinuous SMAFS is usual, and obliteration of nasolabial 
folds should be done with fillers, rather than achieving 

SMAFS continuity, otherwise, dissection will become 
very extensive, and branches of the facial nerve can get 
damaged, as the SMAFS is extremely thin here. 
Regional variations of SMAFS have an impact on the 
results of facelift surgery. However, generally, the sur-
geon should follow the general guidelines while deal-
ing with regional SMAFS variations. The very fatty 
SMAFS assessed preoperatively should be defatted 
using suction machine and closed liposuction, using 
either a keel-cobra tip or a flat spatula cannula, in those 
regions. In cases of mild to moderately fatty SMAFS, 
defatting should be done using suction machine and a 
flat spatula cannula with an open vacuum cleaner tech-
nique. Deeper bites of SMAFS should be taken in case 
of fleshy SMAFS, more bites of SMAFS should be 
taken in case of membranous SMAFS, and continuity 
should be restored in case of Island (broken) SMAFS, 
in the SMAFS regions, where these variations are 
encountered; in all cases, including also thick, fibrous, 
flaccid and mixed.

Varieties, lifting and attaching either to the perios-
teum of zygomatic arch or plication should be consid-
ered, according to the skill and experience of the 
surgeon, and according to the type of SMAFS.

5.4.3  Importance of SMAFS Variations 
in Transcutaneous Facelifts,  Mini-
Invasive Lifts, and Thread Lifts

Transcutaneous facelift and thread lifts are blind pro-
cedures, where SMAFS assessment has to be done pre-
operatively and externally. Pinch test (lifting the 
SMAFS with the thumb and index finger) should be 
carried out over the face, neck, and temporal regions. 
Thickness, thinness, tone, density, elasticity, flaccidity, 
continuity, and other gross parameters should be 
assessed. In transcutaneous facelifting, where the 
SMAFS is thin and membranous, superficial SMAFS 
bites using the KH needle or a Keith needle, and two to 
three sutures for lifting and attaching the SMAFS to 
the thick temporal fascia or periosteum of the temporal 
bone provide a stable lift [14]. Where the SMAFS is 
thick, fatty, or fleshy, relatively deeper and more 
SMAFS bites should be taken, more lift should be pro-
vided and attachment should be to the periosteum of 
the temporal bone. Since there is discontinuity between 
the supra- and infrazygomatic SMAFS mostly, lifting 



44 H.A. Khawaja et al.

the SMAFS infrazygomatically, and making Prolene 
2/0 knots in the suprazygomatic SMAFS (thick tempo-
ral fascia) provides a stable lift in most of the cases. 
However, in cases of unipolar SMAFS (continuous 
supra- and infrazygomatic SMAFS), this attachment 
will result in certain sagging after a while, and the 
results of facelift will become poor. In these cases, 
attachment should be deep to the periosteum of tempo-
ral bone. If you are suspecting Island SMAFS on pre-
operative examination, TCFL can result in asymmetry 
of face. In these cases, restoring continuity of SMAFS, 
and mild/moderate lifting should be carried out via 
open technique and subsequent lift should be planned 
if considerable lift is required. The SMAS-Platysma 
facelift also aims at attaching the SMAS to the perios-
teum of mastoid bone, providing a stable lift [15].

A variety of thread lift procedures have also been 
advised to provide stability to the SMAFS; some use a 
feathering technique like the Sulamanidze threads for 
providing micro-stability and lift [16]; others aim at 
placing threads in the SMAFS providing a sort of 
micro-volume augmentation. Fournier [17] has devel-
oped a technique of cementing the threads with fat in 
the cheek areas, providing volume augmentation to 
SMAFS in the cheek areas. In any case, threads pro-
vide a very mild lift/stability to the SMAFS. The sub-
periosteal facelift of Hamra [18] was an intense 
procedure where undermining was carried deep to the 
SMAFS to the periosteum. It has been abandoned by 
most of the surgeons as a result of increased morbidity/
complications. The argument was that in going deep to 
the bone and lifting the results were longer lasting. 
Some physicians are still using a somewhat modified 
technique for lifting the SMAFS, for example, for eye-
brow lift, cheek lift, chin lift using blunt needles, going 
deep to the periosteum of bone and then coming back 
to the same point superficially taking SMAFS and der-
mis, using absorbable sutures. However, we believe 
that while performing these blind procedures, anatom-
ical landmarks like the motor branches of facial nerve, 
should be taken into consideration to prevent motor 
nerve injury [19]. These procedures should only be 
performed by experienced surgeons and anatomical 
landmarks should be marked beforehand prior to nee-
dle insertion. In case of TCFL, and other suspension 
lifts, needle bites should be taken from the superficial 
muscular component of SMAFS, in order to provide a 
stable lift. In case of thread lifts, threads should be 

inserted into the superficial muscular component. The 
spikes of threads will go into the muscle fibers, thereby 
providing micro-lift. If the threads without spikes are 
used, whether they are inserted into the superficial 
muscular component, or into the fibro-aponeurotic 
component, threads will only provide a sort of volume 
augmentation in these cases.

5.5  Conclusions

The type, nature, and variations of SMAFS have an 
impact on the outcome of facelift surgery. Therefore,  
it is important for all surgeons performing facelift sur-
gery to understand in detail the various types of 
SMAFS and their variations. They should be able to 
assess gross parameters of SMAFS by external manip-
ulation and SMAFS examination and should be able to 
analyze various types of SMAFS preoperatively. They 
should be able to plan the correct operative technique 
of debulking, plicating, lifting, and attaching the 
SMAFS to the bony periosteum according to the nature 
and type of SMAFS present in order to achieve good 
results. Surgeons must undergo training programs 
from experienced rhytidectomists, before performing 
facelift surgery independently.
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6.1  Introduction

With progressive refinement of cosmetic and recon-
structive surgical techniques, the development of less 
invasive surgical procedures, and the gradual demo-
graphic shift of the world’s population toward the older 
age, the popularity of cosmetic and restorative treat-
ments continues to increase. While more than 50% of 
all aesthetic surgeries are performed in the office [1], 
the majority of the newer noninvasive and minimally 
invasive cosmetic and restorative procedures are per-
formed in the office setting. As a consequence of this 
shift toward less invasive procedures and greater office-
based surgery, the surgeon has assumed a greater role 
in the selection and management of the anesthesia 
administered during the procedure.

Decisions relating to the preoperative evaluation, 
the selection of the anesthesia to be administered, the 
intraoperative monitoring, the postoperative pain man-
agement, and the discharge criteria, which were previ-
ously performed by the anesthesiologist or Certified 
Registered Nurse Anesthetist (CRNA), frequently 
become the responsibility of the surgeon. Evidence 
suggests that anesthesia-related deaths are significantly 
higher when the surgeon also administers the anesthe-
sia [2]. Therefore, if the surgeon accepts the responsi-
bility of the management of anesthesia, then it is 
incumbent on the surgeon to achieve an in-depth 
understanding of the concepts of anesthesia and to 

adhere to the same standards of care that are applied to 
the anesthesiologist or the CRNA [3]. The following 
chapter should serve as an introduction to understand-
ing the standards-of-care relating to anesthesia for the 
cosmetic surgeon.

6.2  Surgical Facility

When deciding where to perform surgical procedures 
requiring anesthesia, the surgeon should be aware that 
studies demonstrate a threefold mortality in surgeries 
performed at the office-based setting compared to sim-
ilar surgeries performed at other facilities such as free-
standing surgical centers or hospitals [4]. Most states 
in the USA require that the surgical facility be accred-
ited by one of the regulating agencies if general anes-
thesia or enough sedative medication is used which 
could potentially result in the loss of life-preserving 
protective reflexes [5, 6]. All operating rooms where 
anesthesia is administered must be equipped with the 
type of monitors required to fulfill monitoring stan-
dards established by the American Society of 
Anesthesiologists (ASA) [7], and resuscitative equip-
ment and resuscitative medications [8, 9]. A transfer 
agreement should be established with a nearby hospi-
tal in the event of an unplanned admission. Preferably, 
the surgical facility should have convenient access to a 
laboratory in the event of a stat laboratory analysis. 
Essentially, office-based surgical facilities should 
comply with the same standard-of-care as accredited 
outpatient surgical centers and hospital-based outpa-
tient surgery departments.
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6.3  Ancillary Personnel

The facility or office must be staffed by individuals 
with the training and experience required to assist in 
the care of the patient [9, 10]. Use of qualified and 
experienced operating room personnel has been shown 
to improve operating room efficiency and reduce sur-
gical morbidity [11, 12]. All personnel assisting in the 
operating room and recovery area should maintain 
Basic Life Support (BLS) Certification [13]. At least 
one health care provider in the facility must be certi-
fied to deliver advanced cardiac life support (ACLS) 
when anesthesia is administered [14]. The surgeon 
may prefer to enlist the assistance of an anesthesiolo-
gist or CRNA to provide intraoperative anesthesia and 
monitoring. If the surgeon elects to administer paren-
teral sedative or analgesic medication without the 
assistance of an anesthesiologist or CNRA, then a sec-
ond licensed health care provider should be available 
to deliver the medications to the patient and monitor 
the patient throughout the perioperative period [15]. 
The use of untrained, unlicensed personnel to adminis-
ter medication to the patient and monitor the patient is 
associated with an increased risk of anesthesia-related 
complications to the patient. The nurse who has been 
assigned to monitor the patient during the administra-
tion of sedative and analgesic medication should not 
be required to double as a circulating or scrub nurse 
[16]. Preferably, the surgeon who chooses to adminis-
ter anesthesia should also be ACLS Certified.

6.4  Preoperative Evaluation

Despite the development of minimally invasive non-
surgical and surgical procedures, the importance of the 
preoperative anesthesia evaluation should not be mini-
mized. An old adage within many anesthesia training 
programs is that while there may be minor surgical 
procedures, there is no such thing as a minor anes-
thetic. If the surgeon chooses to administer the anes-
thesia then he/she assumes the full responsibility of the 
preoperative assessment. Even if an anesthesiologist or 
CRNA is to be involved on the day of surgery, a care-
fully performed preoperative evaluation by the surgeon 
is instrumental in reducing potential delays or cancel-
lations of surgery and improving the overall periopera-
tive risk to the patient [17].

A comprehensive preoperative patient question-
naire is an invaluable tool to begin the initial assess-
ment. Information contained in the history may 
determine the diagnosis of the medical condition in 
nearly 90% of patients [18]. Information requested 
by the questionnaire should include all current and 
prior medical conditions, prior surgeries and types of 
anesthesia received, adverse outcomes to previous 
anesthetics or other medications, eating disorders, 
prior or current use of antiobesity medications, cur-
rent use of homeopathic or herbal supplements, and 
prior family history of severe reactions to anesthetics 
such as malignant hyperthermia. A complete review 
of systems, including questions about the presence of 
chest pain, shortness of breath, loss of consciousness, 
spontaneous bleeding or bruising, spontaneous 
weight loss, fever, or fatigue is crucial in identifying 
previously undiagnosed, untreated medical condi-
tions, which could impact the outcome of anesthesia 
and surgery. Obtaining a family history of sudden, 
unsuspected illness or death is also important in iden-
tifying patients with potentially undiagnosed medical 
conditions.

A routine physical examination may alert the sur-
geon to certain medical conditions such as undiag-
nosed or inadequately treated hypertension, cardiac 
arrhythmias, cardiac failure, or bronchial asthma, 
which could result in increased risk to the patient dur-
ing the perioperative period. Preliminary assessment 
of the head and neck anatomy may be useful to predict 
possible challenges in the event of an endotracheal 
intubation even if general anesthesia is not planned. 
Preoperative history and physical examination has 
been shown to be superior to laboratory analysis in 
determining the clinical course of anesthesia and sur-
gery [19–23].

For patients with complicated, unstable, or previ-
ously unrecognized medical conditions, a consultation 
by the appropriate medical specialist is indicated to 
determine if the patient’s medical conditional is opti-
mally managed, if the medical condition may cause a 
significant increased in the perioperative risk to the 
patient, and to assist with the perioperative medical 
management of the patient if required. Additional pre-
operative testing may be considered medically neces-
sary by the consultant.

Guidelines for the judicious use of preoperative 
laboratory screening tests for healthy patients not tak-
ing medications are presented in Table 6.1. Additional 
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preoperative tests, noted in Table 6.2, may be indicated 
for patients with prior medical conditions or risk 
 factors for anesthesia and surgery.

Excessive or indiscriminately ordered preoperative 
laboratory testing for healthy patients not taking 

 medications has limited value in predicting surgical or 
anesthesia-related morbidity and mortality [26–30].

6.4.1  Preoperative Risk Assessment

One critical goal of the preoperative evaluation is the 
determination of a patient’s overall level of risk related 
to the administration of anesthesia. By first establish-
ing a patient’s level of risk, strategies to reduce the 
patient’s exposure may be considered. Compelling evi-
dence suggests that certain coexisting medical condi-
tions significantly increase the risk for perioperative 
morbidity and mortality [15, 31]. The risk classifica-
tion system developed by the ASA in 1984 (Table 6.3) 
[32] has become the most widely accepted method of 
preoperative risk assessment. The value of the ASA 
system in predicting which patients are at higher risk 
for morbidity [33] and mortality [34–36] has been con-
firmed by numerous studies. Goldman and Caldera 
[37] established a risk assessment index based on car-
diac disease, which has also been demonstrated to be 
effective in predicting perioperative mortality [38, 39]. 
Physicians should incorporate one of the acceptable 
risk classification systems as an integral part of the 
preoperative evaluation.

The type of surgery plays a key role in the overall 
risk of morbidity and mortality to the patient. The con-
sensus of multiple studies confirms that more invasive 
surgeries, surgeries with multiple combined proce-
dures, surgeries of prolonged duration, and surgeries 
with significant blood loss increases the risk of 

Age Test

12–40a CBC

40–60 CBC, EKG

Greater than 60 CBC, BUN, glucose, ECG, CXR

Table 6.1 Guidelines for preoperative testing in healthy patients 
(ASA 1-11)

aPregnancy test for potentially childbearing females suggested
Source: Adapted from Roizen et al. [24]

Electrocardiogram

  History: Coronary artery disease, congestive heart failure, 
prior myocardial infarction, hypertension, hyperthyroid-
ism, hypothyroidism, obesity, compulsive eating disorders, 
deep venous thrombosis, pulmonary embolism, smoking, 
chemotherapeutic agents, chemical dependency, chronic 
liver disease.

 Symptoms: Chest pain, shortness of breath, dizziness

  Signs: Abnormal heart rate or rhythm, hypertension, 
cyanosis, peripheral edema, wheezing, rales, rhonchi

Chest X-ray

  History: Bronchial asthma, congestive heart failure, 
chronic obstructive pulmonary disease, and pulmonary 
embolism

  Symptoms: Chest pain, shortness of breath, wheezing, 
unexplained weight loss, and hemoptysis

  Signs: Cyanosis, wheezes, rales, rhonchi, decreased breath 
sounds, peripheral edema, abnormal heart rate or rhythm

Electrolytes, glucose, liver function tests, BUN, creatinine

  History: Diabetes mellitus, chronic renal failure, chronic 
liver disease, adrenal insufficiency, hypothyroidism, 
hyperthyroidism, diuretic use, compulsive eating 
disorders, diarrhea

 Symptoms: Dizziness, generalized fatigue or weakness

  Signs: Abnormal heart rate or rhythm, peripheral edema, 
jaundice

Urinalysis

  History: Diabetes mellitus, chronic renal disease, and 
recent urinary tract infection

 Symptoms: Dysuria, urgency, frequency, and bloody urine

Table 6.2 Common indications for additional risk-specific testing

Source: Adapted from Roizen et al. [25]

ASA Class I A healthy patient without systemic medical 
or psychiatric illness

ASA Class II A patient with mild, treated and stable 
systemic medical or psychiatric illness

ASA Class III A patient with severe systemic disease that 
is not considered incapacitating

ASA Class IV A patient with severe systemic, incapacitat-
ing and life-threatening disease not 
necessarily correctable by medication or 
surgery

ASA Class V A patient considered moribund and not 
expected to live more than 24 h

Table 6.3 The American Society of Anesthesiologists’ physical 
status classification
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perioperative complications [40–44]. However, even 
with more minor procedures involving sedation or 
anesthesia, the physician should not neglect the preop-
erative evaluation and risk assessment.

6.4.2  Anesthesia and Patients 
with Preexisting Disease

Surgeons who perform outpatient surgery, especially 
office-based surgery, and particularly those surgeons 
who choose to administer sedative or analgesic medi-
cation, must appreciate how preexisting medical con-
ditions may increase the risk of anesthesia in the 
surgical patient. Furthermore, the surgeon should 
maintain a reasonable understanding of the basic eval-
uation and treatment of these medical conditions. The 
following sections contain an introduction to consider-
ations of medical conditions which may have a signifi-
cant impact on a patient during the course of anesthesia 
and surgery.

6.4.3  Cardiac Disease

The leading cause of perioperative anesthetic and sur-
gical mortality is complications related to cardiac dis-
ease, including myocardial infarction and congestive 
heart failure [45, 46]. Fortunately, a careful preopera-
tive history and physical can identify most patients 
with preoperative heart disease [23]. When assessing 
patients who are apparently asymptomatic for heart 
disease, but have risk factors for heart disease such as 
smoking, hypertension, diabetes mellitus, obesity, 
hyperlipidemia, or a family history of severe heart dis-
ease, the prudent physician should be aware that 80% 
of all episodes of myocardial ischemia are silent [47, 
48]. Patients with known cardiac disease must be eval-
uated by the internist or the cardiologist to ensure the 
medical condition is optimally managed. Anesthesia 
and all except the most minor surgical procedures on 
patients with significant heart disease should preferen-
tially be performed in a hospital setting.

Most studies have demonstrated a dramatically 
greater risk of reinfarction and death in patients under-
going surgery within 6 months after sustaining a 

myocardial infarction [49–51]. More recent studies 
suggest that if patients are monitored postoperatively 
in the hospital cardiac care unit with invasive hemody-
namic monitoring, the rate of perioperative reinfarc-
tion and death is reduced [52, 53]. At this time, 
postponing all but the most minor elective cosmetic 
surgeries for at least 6 months after a myocardial 
infarction remains the most prudent decision.

The cardiac risk index established by Goldman 
et al. [37] has proven extremely helpful in identifying 
patients with intermediate risk for perioperative car-
diac complication [38]. Patients should be referred to 
a cardiologist for preoperative evaluation if the risk 
index score is greater than 13. Dipyridamole thallium 
scanning and dobutamine or adenosine stress echocar-
diography can predict potential perioperative cardiac 
complication [54]. A simple but reliable screening 
tool to evaluate the patient’s cardiac status is the 
patient’s exercise tolerance. The patient’s ability to 
increase the heart rate of 85% of the age-adjusted 
maximal rate reliably predicts perioperative cardiac 
morbidity [55].

No one anesthetic technique or medication has ever 
emerged as the preferential method to reduce the inci-
dence of perioperative complication in patients with 
cardiac disease [56, 57]. Most anesthesiologists agree 
that perioperative cardiac complications can be reduced 
through scrupulous patient monitoring and avoiding 
respiratory and hemodynamic fluctuations.

6.4.4  Obesity

With over 55% of the population of the USA afflicted, 
obesity has attained epidemic proportions [58]. In fact, 
obesity has emerged as one of the most prevalent health 
concerns in the developing world. Assuredly, physi-
cians who work with patients undergoing cosmetic 
surgery will routinely encounter patients with this pre-
existing medical condition. These physicians must be 
aware that obesity is associated with other risk factors 
such as diabetes mellitus, heart disease, hypertension, 
sleep apnea, and occult liver disease [59]. A thorough 
preoperative evaluation must rule out these added risk 
factors prior to elective cosmetic surgery.

The body mass index (BMI), which is determined 
by weight (kg) divided by height (m) squared, has 
become the standard method of quantifying the level 
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of obesity. Patients with a BMI over 30 are considered 
obese, while a BMI over 35 indicates morbid obesity 
[60]. Morbidly obese patients (BMI greater than 35) 
undergoing major surgery or any surgery where a gen-
eral anesthetic is planned, should preferentially be 
referred to a hospital with health-care providers expe-
rienced with the management of this high-risk group.

Airway control in morbidly obese patients may be 
particularly challenging due to anatomical abnormali-
ties of the airway [61]. The combination of higher gas-
tric volume, lower gastric pH, and increased frequency 
of esophageal reflux elevates the risk of dreaded pul-
monary aspiration [62]. The morbidly obese patient 
may have severe restriction in pulmonary function 
[63], which is further compromised in the supine posi-
tion [64]. Pulmonary function may dangerously dete-
riorate when heavy sedation or general anesthesia is 
administered to the morbidly obese patient [65]. 
Hypoxemia may develop precipitously in this patient 
population while receiving heavy sedation or general 
anesthesia anytime in the perioperative period. 
Respiratory impairment may persist for up to 4 days 
after surgery or anesthesia [66].

Premedication with metaclopramide, or other dop-
amine receptor antagonist, and ranitidine, or similar 
histamine type-2 receptor antagonist, should be admin-
istered the evening prior to and on the morning of sur-
gery to reduce the risk of pulmonary aspiration 
pneumonitis [67]. Because of the increased risk of 
deep venous thrombosis (DVT) [68] and pulmonary 
embolism (PE) [69], prophylactic measures such as 
lower extremity pneumatic compression devices and 
early ambulation should be used.

Fatal cardiac arrhythmias, sudden congestive heart 
failure, and intractable hypotension has developed in 
patients receiving anesthesia who have previously 
taken appetite suppressant medications such as amin-
orex fumarate, dexfenfluramine (Redux), fenfluramine 
(Pondimin), and phentermine (Ionam, Adipex-P, 
Fastin, Oby-Cap, Obenix, Oby-trim, or Zantryl). Some 
authors advocate a cardiac evaluation with an echocar-
diogram to rule out valvular disease associated with 
these medications, and continuous wave Doppler 
imaging with color-flow examination for any patient 
who has previously taken any antiobesity medica-
tions. Sustained hypotension may not respond to 
ephedrine, a popular vasopressor. Phenylephrine is 
the treatment of choice for hypotension in this patient 
population [70].

6.4.5  Hypertension

Perioperative mortality is significantly increased in 
patients with untreated or poorly controlled hyperten-
sion [71, 72]. Satisfactory control of hypertension 
reduces the risk of mortality due to complications 
related to cardiovascular and cerebral vascular disease 
[73–75]. Most authors concur that preoperative stabili-
zation of hypertension reduces perioperative cardio-
vascular complications such as ischemia [76–78]. 
Patients with undiagnosed or poorly controlled hyper-
tension can easily be identified in the preoperative 
examination and referred to the family physician or 
internist for evaluation and treatment. Attributing 
severe hypertension to the patient’s preoperative level 
of anxiety can be a deadly assumption. Considering 
that many effective medications are available for the 
treatment of hypertension, there is little defense for the 
physician who proceeds with surgery in a patient with 
uncontrolled hypertension.

Previously prescribed antihypertensive medications 
should be continued up to and including the morning 
of surgery. Abrupt withdrawal from these medications 
may result in dangerous rebound hypertension [79]. 
The only exception are the class of medications known 
as angiotensin-converting enzyme (ACE) inhibitors, 
which have been associated with hypotension during 
the induction of general anesthesia [80].

While mild to moderate perioperative hypertension 
may be a response to anxiety, an inadequate level of 
anesthesia, or poor pain control, these cases of hyper-
tension are usually accompanied by other signs such as 
verbal complaints of pain during local anesthesia, 
patient movement during general anesthesia, tachycar-
dia, or tachypnea. If the pain treatment, anxiolytics, and 
depth of anesthesia have been deemed appropriate, then 
initiating treatment of the blood pressure is indicated.

Beta-adrenergic receptor blocking agents, such as 
propranolol, judiciously administered intravenously in 
doses of 0.5 mg at 10-min intervals, is especially effec-
tive in treating perioperative hypertension, which is 
accompanied by tachycardia. Even small doses of 
beta-adrenergic blocking agents can reduce the inci-
dence of cardiac ischemia [78]. Labetalol, an antihy-
pertensive medication with combined alpha-adrenergic 
and beta-adrenergic receptor blocking properties, 
administered in 10 mg doses every 10 min, is also a 
safe and effective alternative for treating both hyper-
tension and tachycardia [81].
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For severe hypertension, hydralazine, a potent vaso-
dilator may be useful in 2.5–5 mg doses intravenously 
at 15-min intervals. The effects of hydralazine may be 
delayed up to 20 min and sustained for hours. 
Hydralazine may cause tachycardia or hypotension, 
especially if the patient is hypovolemic [82].

6.4.6  Diabetes Mellitus

Patients with diabetes mellitus have a significantly 
increased rate of surgical morbidity and mortality 
compared to nondiabetic patients [83]. These compli-
cations are primarily related to the consequences of the 
end-organ disease such as cardiovascular disease, renal 
disease, and altered wound healing which is associated 
with diabetes mellitus [31, 84, 85]. The preoperative 
evaluation should identify diabetic patients with poor 
control as well as medical conditions associated with 
diabetes such as cardiovascular disease and renal insuf-
ficiency. The physician should keep in mind that dia-
betic patients have a greater incidence of silent 
myocardial ischemia [86].

The minimum preoperative analysis for the dia-
betic patient should include fasting blood sugar, gly-
cosylated hemoglobin, electrolytes, BUN, creatinine, 
and EKG. If there are any concerns regarding the 
patient’s medical stability, the patients should be 
referred to a diabetologist, cardiologist, nephrologist, 
or other indicated specialist. Patients with brittle 
 diabetes or other severe medical conditions should 
preferentially undergo surgery in a hospital-based 
surgical unit.

The primary objective of the perioperative man-
agement of the stable diabetic patient is to avoid 
hypoglycemia. Although patients are usually NPO 
after midnight prior to surgery, a glass of clear juice 
may be taken up to 2 h prior to surgery to avoid hypo-
glycemia. To minimize the risk of perioperative 
hypoglycemia, patients should not take their usual 
dose of insulin or oral agents on the morning of sur-
gery. Surgery of the diabetic patient should be sched-
uled as early as possible in the morning to further 
reduce the risk of perioperative hypoglycemia. After 
the patient arrives, a preoperative fasting glucose 
should be determined. An intravenous infusion of 
fluid containing 5% dextrose should be initiated and 
continued at 1–2 ml/kg/h until oral fluids are 

tolerated in the recovery room. Usually, one-half of 
the patient’s scheduled dose of insulin is adminis-
tered after the intravenous dextrose fluid infusion has 
begun [87].

At least one intraoperative glucose should be mea-
sured for surgeries greater than 2 h, especially if gen-
eral anesthesia is used. A final glucose level should be 
checked just prior to discharge. Glucose levels above 
200 may be effectively managed with a sliding scale of 
insulin [88].

Treatment regimen directed toward tighter control 
of the blood glucose, such as insulin infusions, do not 
necessarily improve perioperative outcome, and recent 
data indicates that the risk of hypoglycemia may be 
greater with these regimen [89, 90]. It is imperative 
that diabetic patients tolerate oral fluids without nau-
sea or vomiting prior to discharge.

6.4.7  Pulmonary Disease

An estimated 4.5% of the population may suffer some 
form of reactive airway disease which may influence 
perioperative pulmonary function [91]. These medical 
conditions include a recent upper airway infection, 
bronchial asthma, chronic bronchitis, chronic obstruc-
tive airway disease, and a history of smoking. A thor-
ough evaluation of the patient’s pulmonary function is 
indicated if any of these medical conditions are identi-
fied in the preoperative history. A careful history 
should help to separate these patients into low- and 
high-risk groups. The degree of preoperative respira-
tory dyspnea correlates closely with postoperative 
mortality [92]. Using a simple grading scale, the 
patients preoperative pulmonary function can be esti-
mated (Table 6.4). Patients with level 2 dyspnea or 
greater should be referred to a pulmonologist for more 

Level Clinical response

0 No dyspnea

1 Dyspnea with fast walking only

2 Dyspnea with one or two blocks walking

3 Dyspnea with mild exertion (walking around the house)

4 Dyspnea at rest

Table 6.4 Grade of dyspnea while walking

Source: Adapted from Boushy et al. [92]
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complete evaluation and possibly further medical sta-
bilization. Patients with level 3 and 4 dyspnea are not 
suitable patients for outpatient surgery. The benefits of 
elective surgery in these patients should be carefully 
weighed against the increased risk.

Since upper airway infection may affect pulmonary 
function for up to 5 weeks [93], major surgery requiring 
general endotracheal anesthesia should be postponed, 
especially if the patient suffers residual symptoms such 
as fevers, chills, coughing, and sputum production, 
until the patient is completely asymptomatic.

Multiple studies have confirmed that patients who 
smoke more than one pack of cigarettes daily have a 
higher risk of perioperative respiratory complications 
compared to nonsmokers. However, cessation of smok-
ing immediately prior to surgery may not improve the 
patient’s outcome.

In fact, the risk of perioperative complications 
may actually increase if smoking is abruptly discon-
tinued immediately prior to surgery. Cessation of 
smoking for a full 8 weeks may be required to suc-
cessfully reduce the risk of perioperative pulmonary 
complications [94]. If the preoperative physical 
examination reveals respiratory wheezing, reversible 
bronchospasm should be optimally treated prior to 
surgery, even if this treatment requires that the sur-
gery be delayed. Therapeutic agents include inhaled 
or systemic selective beta-adrenergic receptor type-2 
agonist (albuterol) as a sole agent or in combination 
with anticholinergic (ipratropium) and locally active 
corticosteroid (beclomethasone diproponate) medi-
cations [95]. Continuing the patient’s usual asth-
matic medications up to the time of surgery [96], 
combined with postoperative use of incentive spirom-
etry [97], effectively reduces postoperative pulmo-
nary complications.

With regard to medically stabilized pulmonary dis-
ease, there are no conclusive, prospective, randomized 
studies to indicate which anesthesia technique or med-
ication results in improved patient outcome.

6.4.8  Obstructive Sleep Apnea

The National Commission on Sleep Disorders Research 
estimates that 18 million Americans suffer with 
obstructive sleep apnea (OSA). Unfortunately, the 
majority of patients with sleep apnea remain 

undiagnosed [98]. The incidence of OSA increases 
among obese patients [99]. Since the target population 
for many cosmetic surgical procedures includes 
patients with morbid obesity, concern about the diag-
nosis and safe treatment of patients with OSA becomes 
even more relevant.

OSA is a result of a combination of excessive pha-
ryngeal adipose tissue and inadequate pharyngeal soft 
tissue support [100]. During episodes of sleep apnea, 
patients may suffer significant and sustained hypox-
emia. As a result of the pathophysiology of OSA, 
patients develop left and right ventricular hypertro-
phy [101]. Consequently, patients have a higher risk 
of ventricular dysarrhythmias and myocardial infarc-
tion [102].

Most medications used during anesthesia, includ-
ing sedatives such as diazepam and midazolam; hyp-
notics such as propofol; and analgesics such as 
fentanyl, meperidine, and morphine, increase the risk 
for airway obstruction and respiratory depression in 
patients with OSA [103]. Death may occur suddenly 
and silently in patients with inadequate monitoring 
[104]. A combination of anatomical abnormalities 
makes airway management, including mask ventila-
tion and endotracheal intubation, especially challeng-
ing in obese patients with OSA [105]. Perioperative 
monitoring, including visual observation, must be 
especially vigilant to avoid perioperative respiratory 
arrest in patients with OSA.

For patients with severe OSA, particularly those 
with additional coexisting medical conditions such as 
cardiac or pulmonary disease, surgery requiring seda-
tion, analgesic, or general anesthesia, performed on 
an outpatient basis is not appropriate. For these high-
risk patients, monitoring should continue in the inten-
sive care unit until the patient no longer requires 
parenteral analgesics. If technically feasible, local or 
regional anesthesia may be preferable in patients with 
severe OSA. Postoperatively, patients with any his-
tory of OSA should not be discharged if they appear 
lethargic or somulent or there is evidence of even mild 
hypoxemia [106].

During the preoperative evaluation of the obese 
patient, a presumptive diagnosis of OSA may be made 
if the patient has a history of loud snoring, long pauses 
of breathing during sleep, as reported by the spouse, or 
daytime somnolence [107]. If OSA is suspected, 
patients should be referred for a sleep study to evaluate 
the severity of the condition.
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6.4.9  Malignant Hyperthermia 
Susceptibility

Patients with susceptibility to malignant hyperthermia 
(MH) can be successfully managed on an outpatient 
basis if they are closely monitored postoperatively for at 
least 4 h [108]. Triggering agents include volatile inhala-
tion agents such as halothane, enflurane, desflurane, iso-
flurane, and sevoflurane. Even trace amounts of these 
agents lingering in an anesthesia machine or breathing 
circuit may precipitate a MH crisis. Succinylcholine and 
chlopromazine are other commonly used medications, 
which are known triggers of MH. However, many non-
triggering medications may be safely used for local 
anesthesia, sedation-analgesia, postoperative pain con-
trol, and even, general anesthesia [109]. Nevertheless, 
anesthesia for patients suspected to have MH suscepti-
bility should not be performed at an office-based setting. 
Standardized protocol to manage MH (available from 
the Malignant Hyperthermia Association of the United 
States, MHAUS) and supplies of dantrolene and cold 
intravenous fluids should be available for all patients.

Preferably, patients with MH susceptibility should 
be referred to an anesthesiologist for prior consulta-
tion. Intravenous dantrolene [110] and iced intrave-
nous fluids are still the preferred treatment. MHAUS 
may be contacted at 800-98MHAUS and the MH 
hotline is 800-MH-HYPER.

6.5  Selections and Delivery of Anesthesia

Anesthesia may be divided into four broad categories, 
local anesthesia, and local anesthesia combined with 
sedation, regional anesthesia, and general anesthesia. 

The ultimate decision to select the type of anesthesia 
depends on the type and extent of the surgery planned, 
the patient’s underlying health condition, and the psy-
chological disposition of the patient. For example, a 
limited procedure in a calm, healthy patient could cer-
tainly be performed using strictly local anesthesia 
without sedation. As the scope of the surgery broad-
ens, or the patient’s anxiety level increases, the local 
anesthesia may be supplemented with oral or paren-
teral analgesic or anxiolytic medication. As the com-
plexity of the surgery increases, general anesthesia 
may be the most appropriate choice.

6.5.1  Local Anesthesia

A variety of local anesthetics are available for infiltra-
tive anesthesia. The selection of the local anesthetic 
depends on the duration of anesthesia required and the 
volume of anesthetic needed. The traditionally 
accepted, pharmacological profiles of common anes-
thetics used for infiltrative anesthesia for adults are 
summarized in Table 6.5 [111].

The maximum doses may vary widely depending 
on the type of tissue injected [112], the rate of admin-
istration [113], the age, underlying health, and body 
habitus of the patient [114], the degree of competitive 
protein binding [115], and possible cytochrome inhibi-
tion of concomitantly administered medications [116]. 
The maximum tolerable limits of local anesthetics 
have been redefined with the development of the 
tumescent anesthetic technique [117]. Lidocaine doses 
up to 35 mg/kg were found to be safe, if administered 
in conjunction with dilute epinephrine during liposuc-
tion [118]. With the tumescent technique, peak plasma 

Agent Without epinephrine With epinephrine

Concentration 
(%)

Duration  
of action (min)

Maximum  
dose

Duration  
of action (min)

Maximum  
dose

mg/kg Total mg Total ml mg/kg Total mg Total ml

Lidocaine 1.0 30–60 4 300 30 120 7 500 50

Mepivacaine 1.0 45–90 4 300 30 120 7 500 50

Etidocaine 0.5 120–180 4 300 60 180 5.5 400 80

Bupivacaine 0.25 120–240 2.5 185 75 180 3 225 90

Ropivacaine 0.2 120–360 2.7 200 80 120–360 2.7 200 80

Table 6.5 Clinical pharmacology of common local anesthetics for infiltrative anesthesia

Source: Adapted from Covino and Wildsmith [111]
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levels occur 6–24 h after administration [118, 119]. 
More recently, doses up to 55 mg/kg have been found 
to be within the therapeutic safety margin [120]. 
However, recent guidelines by the American Academy 
of Cosmetic Surgery recommend a maximum dose of 
45–50 mg/kg [14].

Certainly, significant toxicity has been associated 
with high doses of lidocaine as a result of tumescent 
anesthesia during liposuction [121]. The systemic tox-
icity of local anesthetic has been directly related to the 
serum concentration by many authors [113, 118–122]. 
Early signs of toxicity, usually occurring at serum lev-
els of about 3–4 g/ml for lidocaine, include circu-
moral numbness and lightheadedness, and tinnitus. 
As the serum concentration increases toward 8 g/ml, 
tachycardia, tachypnea, confusion, disorientation, 
visual disturbance, muscular twitching, and cardiac 
depression may occur. At still higher serum levels 
above 8 g/ml, unconsciousness and seizures may 
ensue. Complete cardiorespiratory arrest may occur 
between 10 and 20 g/ml [113, 122]. However, the 
toxicity of lidocaine may not always correlate exactly 
with the plasma level of lidocaine presumably because 
of the variable extent of protein binding in each patient 
and the presence of active metabolites [113] and other 
factors already discussed including the age, ethnicity, 
health, and body habitus of the patient, and additional 
medications.

Ropivacaine, a long lasting local anesthetic has less 
cardiovascular toxicity than bupivacaine and may be a 
safer alternative to bupivacaine if a local anesthetic of 
longer duration is required [122, 123]. The cardiovas-
cular toxicity of bupivacaine and etidocaine is much 
greater than lidocaine [122–124]. While bupivacaine 
toxicity has been associated with sustained ventricular 
tachycardia and sudden profound cardiovascular col-
lapse [125, 126], the incidence of ventricular dysar-
rhythmias has not been as widely acknowledged with 
lidocaine or mepivacaine toxicity. In fact, ventricular 
tachycardia of fibrillation was not observed despite the 
use of supraconvulsant doses of intravenous doses of 
lidocaine, etidocaine, or mepivacaine in the animal 
model [123].

Indeed, during administration of infiltrative lido-
caine anesthesia, rapid anesthetic injection into a 
highly vascular area or accidental intravascular injec-
tion leading to a sudden toxic level of anesthetic 
resulting in sudden onset of seizures or even cardiac 
arrest or cardiovascular collapse has been documen-
ted [127, 128]. One particularly disconcerting case 

presented by Christie [129] confirms the fatal conse-
quence of a lidocaine injection of 200 mg in a healthy 
patient. Seizure and death occurred following a rela-
tively low dose of lidocaine and a serum level of only 
0.4 mg/100 ml or 4 g/ml. A second patient suffered 
cardiac arrest with a blood level of 0.58 mg/100 ml 
or 5.8 g/ml [129]. Although continued postmortem 
metabolism may artificially reduce serum lidocaine 
levels, the reported serum levels associated with mor-
tality in these patients were well below the 8–20 g/
ml considered necessary to cause seizures, myocardial 
depression, and cardiorespiratory arrest. The 4 g/ml 
level reported by Christie is uncomfortably close to the 
maximum serum levels reported by Ostad et al. [120] 
of 3.4 and 3.6 g/ml following tumescent lidocaine 
doses of 51.3 and 76.7 mg/kg, respectively. Similar 
near toxic levels were reported in individual patients 
receiving about 35 mg/kg of lidocaine by Samdal et al. 
[130]. Pitman [131] reported that toxic manifesta-
tions occurred 8 h postoperatively after a total dose of 
48.8 mg/kg which resulted from a 12-h plasma lido-
caine level of 3.7 g/kg. Ostad et al. [120] conclude 
that because of the poor correlation of lidocaine doses 
with the plasma lidocaine levels, an extrapolation of 
the maximum safe dose of lidocaine for liposuction 
cannot be determined. Given the devastating conse-
quences of toxicity due to local anesthetics, physicians 
must exercise extreme caution when  administering 
these medications.

Patients who report previous allergies to anesthetics 
may present a challenge to surgeons performing lipo-
suction. Although local anesthetics of the aminoester 
class such as procaine are associated with allergic 
reactions, true allergic phenomena to local anesthetics 
of the aminoamide class, such as lidocaine, are 
extremely rare [132, 133]. Allergic reactions may 
occur to the preservative in the multidose vials. 
Tachycardia and generalized flushing may occur with 
rapid absorption of the epinephrine contained in some 
standard local anesthetic preparations. The develop-
ment of vasovagal reactions after injections of any 
kind may cause hypotension, bradycardia, diaphoresis, 
pallor, nausea, and loss of consciousness. These 
adverse reactions may be misinterpreted by the patient 
and even the physician as allergic reactions [132]. 
A careful history from the patient describing the appar-
ent reaction usually clarifies the cause. If there is still 
concern about the possibility of true allergy to local 
anesthetic, then the patient should be referred to an 
allergist for skin testing [133].
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In the event of a seizure following a toxic dose of 
local anesthetic, proper airway management and main-
taining oxygenation is critical. Seizure activity may be 
aborted with intravenous diazepam (10–20 mg), mida-
zolam (5–10 mg), or thiopental (100–200 mg). 
Although the ventricular arrhythmias associated with 
bupivacaine toxicity are notoriously intractable [125, 
126], treatment is still possible using large doses of 
atropine, epinephrine, and bretylium [134, 135]. Some 
studies indicate that lidocaine should not be used dur-
ing the resuscitation of a patient from bupivacaine tox-
icity [136]. Pain associated with local anesthetic 
administration is due to pH of the solution and the may 
be reduced by the addition of 1 meq of sodium bicar-
bonate to 10 ml of anesthetic [137].

Topical anesthetics in a phospholipid base have 
become more popular as a technique for administering 
local anesthetics. Application of these topical agents 
may provide limited anesthesia over specific areas 
such as the face for minor procedures including lim-
ited laser resurfacing. EMLA (eutectic mixture of local 
anesthetics), a combination of lidocaine and prilocaine, 
was the first commercially available preparation. The 
topical anesthetic preparation must be applied under 
an occlusive dressing at least 60 min prior to the proce-
dure to develop adequate local anesthesia [138]. Even 
after 60 min the anesthesia may not be complete and 
the patient may still experience significant discomfort. 
Many physicians prefer to use their own customized 
formula, which they obtain from a compounding phar-
macy. However, these compounded formulas are not 
monitored by the FDA and compounding pharmacies 
may vary in the quality control standards. Some of the 
formulas may contain up to 40% local anesthetics in 
various combinations. This type of preparation could 
deliver up to 400 mg/g of ointment to the patient. The 
application of 30 g of a compounded formula contain-
ing a total of 20% local anesthetic over a wide area 
with subsequent occlusive dressing could expose the 
patient to 6,000 mg of local anesthetic. Studies have 
demonstrated that systemic absorption of local anes-
thetic after application of topical local anesthetic is 
limited to less than 5% [139, 140]. Even with limited 
systemic absorption, the development of toxic blood 
levels of local anesthetic, with the ensuing catastrophic 
results, would not be hard to envision if a large quan-
tity of a concentrated compounded anesthetic ointment 
were applied under an occlusive dressing. There has 
been at least one case report of death after application 

of a compounded local anesthetic ointment while pre-
paring for cosmetic surgery [141]. Physicians who pre-
scribe compounded topical local anesthetics to patients 
prior to surgery should reevaluate the concentration of 
these medications as well as the total dose of medica-
tion that may be delivered to the patient. Frequently, 
the patient is given the topical anesthetic to be applied 
at home prior to arrival to the office or surgical center.

6.5.2  Sedative-Analgesic Medication 
(SAM)

Most minimally invasive procedures may be performed 
with a combination of local anesthesia and supplemen-
tal sedative-analgesic medication (SAM) administered 
orally (p.o.), intramuscularly (i.m.), or intravenously 
(i.v.). The goals of administering supplemental medi-
cations are to reduce anxiety (anxiolytics), the level of 
consciousness (sedation), unanticipated pain (analge-
sia), and, in some cases, to eliminate recall of the sur-
gery (amnesia).

Sedation may be defined as the reduction of the 
level of consciousness usually resulting from pharma-
cological interventions. The level of sedation may be 
further divided into four broad categories, minimal 
sedation, moderate sedation, deep sedation (also 
referred to as conscious sedation), and general anes-
thesia. During minimal sedation patients may respond 
normally to verbal commands but have impaired cog-
nitive function and coordination. Life-preserving pro-
tective reflexes (LPPRs), ventilatory, and cardiovascular 
functions are generally maintained during minimal 
sedation. During moderate sedation, while the level 
consciousness is depressed, the patient should respond 
in a purposeful manner to soft verbal commands. 
LPPRs, ventilation, and cardiovascular function are 
generally maintained in most patients. During deep 
sedation, the patient becomes difficult to arouse and 
may respond purposely only with loud verbal or pain-
ful tactile stimulation. During deep sedation the patient 
has a probability of loss of LPPRs and a depression of 
ventilatory function. Cardiovascular function is usu-
ally maintained. Finally, during general anesthesia, 
there is complete loss of consciousness and the patient 
is not arousable by any means. There is a high likeli-
hood of loss of LPPRs and suppression of ventilatory 
and cardiac function under general anesthesia [142].
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Life-preserving protective reflexes (LPPRs) may be 
defined as the involuntary physical and physiological 
responses that maintain the patient’s life which, if 
interrupted, result in inevitable and catastrophic physi-
ological consequences. The most obvious examples of 
LPPRs are the ability to maintain an open airway, 
swallowing, coughing, gagging, and spontaneous 
breathing. Some involuntary physical movements such 
as head turning or attempts to assume an erect posture 
may be considered LPPRs if these reflex actions occur 
in an attempt to improve airway patency such as expel-
ling oropharyngeal contents. The myriad of homeo-
static mechanisms to maintain blood pressure, heart 
function, and body temperature may even be consid-
ered LPPRs. When patient enters deep sedation, and 
the level of consciousness is depressed to the point that 
the patient is not able to respond purposefully to verbal 
commands or physical stimulation, there is a signifi-
cant probability of loss of LPPRs. Ultimately, as total 
loss of consciousness occurs under general anesthesia 
and the patient no longer responds to verbal command 
or painful stimuli, the patient most likely looses the 
LPPRs [142].

In actual practice, the delineation between the lev-
els of sedation becomes challenging at best. The loss 
of consciousness occurs as a continuum. With each 
incremental change in the level of consciousness, the 
likelihood of loss of LPPRs increases. The level of 
consciousness may vary from moment to moment, 
depending on the level of surgical stimulation. Since 
the definition of conscious sedation is vague, current 
ASA guidelines consider the term sedation-analgesia a 
more relevant term than conscious sedation [15]. The 
term sedative-analgesic medication (SAM) has been 
adopted by some facilities. Monitored anesthesia care 
(MAC) has been generally defined as the medical man-
agement of patients receiving local anesthesia during 
surgery with or without the use of supplemental medi-
cations. MAC usually refers to services provided by 
the anesthesiologist or the CRNA. The term “local 
standby” is no longer used because it mischaracterizes 
the purpose and activity of the anesthesiologist or 
CRNA.

Surgical procedures performed using a combination 
of local anesthetic and SAM usually have a shorter 
recovery time than similar procedures performed under 
regional or general anesthesia [143]. Using local anes-
thesia alone, without the benefit of supplemental medi-
cation is associated with a greater risk of cardiovascular 

and hemodynamic perturbations such as tachycardia, 
arrhythmias, and hypertension particularly in patients 
with preexisting cardiac disease or hypertension [144]. 
Patients usually prefer sedation while undergoing sur-
gery with local anesthetics [145]. While the addition of 
sedatives and analgesics during surgery using local 
anesthesia seems to have some advantages, use of 
SAM during local anesthesia is certainly not free of 
risk. A study by the Federated Ambulatory Surgical 
Association concluded that local anesthesia, with sup-
plemental medications, was associated with more than 
twice the number of complications than with local 
anesthesia alone. Furthermore, local anesthesia with 
SAM was associated with greater risks than general 
anesthesia [146]. Significant respiratory depression as 
determined by the development of hypoxemia, hyper-
carbia, and respiratory acidosis has been documented 
in patients after receiving even minimal doses of medi-
cations. This respiratory depression persists even in 
the recovery period [147, 148].

One explanation for the frequency of complications 
in patients receiving SAM is the wide variability of 
patients’ responses to these medications. Up to 20-fold 
differences in the dose requirements for some medica-
tions such as diazepam, and up to fivefold variation for 
some narcotics such as fentanyl have been documented 
in some patients [149, 150]. Even small doses of fenta-
nyl as low as 2 g/kg, considered by many physicians 
as subclinical, produce respiratory depression for more 
than 1 h in some patients [151]. Combinations of even 
small doses of sedatives, such as midazolam, and nar-
cotics, such as fentanyl, may act synergistically (effects 
greater than an additive effect) in producing adverse 
side effects such as respiratory depression and hemo-
dynamic instability [152]. The clearance of many 
medications may vary depending on the amount and 
duration of administration, a phenomenon known as 
context-sensitive half-life. The net result is increased 
sensitivity and duration of action to medication for 
longer surgical cases [153]. Because of these varia-
tions and interactions, predicting any given patient’s 
dose-response is a daunting task. Patients appearing 
awake and responsive may, in an instant, slip into unin-
tended levels of deep sedation with greater potential of 
loss of LPPRs. Careful titration of these medications to 
the desired effect combined with vigilant monitoring 
are the critical elements in avoiding complications 
associated with the use of SAM. Klein acknowledges 
that most of the compli cations attributed to midazolam 
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and narcotic combinations occurred as a result of inad-
equate monitoring [154]. Supplemental medication 
may be administered via multiple routes including 
oral, nasal, transmucosal, transcutaneous, intravenous, 
intramuscular, and rectal. While intermittent bolus has 
been the traditional method to administer medication, 
continuous infusion and patient controlled delivery 
result in comparable safety and patient satisfaction 
[155, 156].

Benzodiazepines such as diazepam, midazolam, and 
lorezepam remain popular for sedation and anxiolytics. 
Patients and physicians especially appreciate the potent 
amnestic effects of this class of medications, especially 
midazolam (using midazolam “means never having to 
say you’re sorry”) The disadvantages of diazepam 
include the higher incidence of pain on intravenous 
administration, the possibility of phlebitis [157], and 
the prolonged half-life of up to 20–50 h. Moreover, 
diazepam has active metabolites, which may prolong 
the effects of the medication even into the postopera-
tive recovery time [158]. Midazolam, however, is more 
rapidly metabolized, allowing for a quicker and more 
complete recovery for outpatient surgery [158]. Because 
the sedative, anxiolytic and amnestic effects of midazo-
lam are more profound than other benzodiazepines and 
the recovery is more rapid, patient acceptance is usu-
ally higher [159]. Since lorezepam is less affected by 
medications altering cytochrome P459 metabolisim 
[160], it has been recommended as the sedative of 
choice of liposuctions, which require a large dose of 
lidocaine tumescent anesthesia [121]. The disadvan-
tage of lorezepam is the slower onset of action and the 
11–22 h elimination half-life making titration cumber-
some and postoperative recovery prolonged [158].

Generally, physicians who use SAM titrate a com-
bination of medications from different classes to tailor 
the medications to the desired level of sedation and 
analgesia for each patient. Use of prepackaged or pre-
mixed combinations of medications defeats the pur-
pose of the selective control of each medication. 
Typically, sedatives such as the benzodiazepines are 
combined with narcotic analgesics such as fentanyl, 
meperidine, or morphine during local anesthesia to 
decrease pain associated with local anesthetic injec-
tion or unanticipated breakthrough pain. Fentanyl has 
the advantage of rapid onset and duration of action of 
less than 60 min. However, because of synergistic 
action with sedative agents, even doses of 25–50 g 
can result in respiratory depression [161]. Other 

medications with sedative and hypnotic effects such as 
a barbiturate, ketamine, or propofol are often added. 
Adjunctive analgesics such as ketorolac may be admin-
istered for additional analgesic activity. As long as the 
patient is carefully monitored, several medications 
may be titrated together to achieve the effects required 
for the patient characteristics and the complexity of the 
surgery. Fixed combinations of medications are not 
advised [15].

More potent narcotic analgesics with rapid onset of 
action and even shorter duration of action than fenta-
nyl, including sufentanil, alfentanil, and remifentanil, 
may be administered using intermittent boluses or con-
tinuous infusion in combination with other sedative or 
hypnotic agents. However, extreme caution and scru-
pulous monitoring is required when these potent nar-
cotics are used because of the risk of respiratory arrest 
[162, 163]. Use of these medications should be 
restricted to the anesthesiologist or the CRNA. A major 
disadvantage of narcotic medication is the periopera-
tive nausea and vomiting [164].

Many surgeons feel comfortable administering 
SAM to patients. Others prefer to use the services of 
an anesthesiologist or CNRA. Prudence dictates that 
for prolonged or complicated surgeries or for patients 
with significant risk factors, the participation of the 
anesthesiologist or CRNA during MAC anesthesia is 
preferable. Regardless of who administers the anes-
thetic medications, the monitoring must have the same 
level of vigilance.

Propofol, a member of the alkylphenol family, has 
demonstrated its versatility as a supplemental sedative-
hypnotic agent for local anesthesia and of regional 
anesthesia. Propofol may be used alone or in combina-
tion with a variety of other medications. Rapid metab-
olism and clearance result in faster and more complete 
recovery with less postoperative hangover than other 
sedative-hypnotic medications such as midazolam and 
methohexital [143, 165]. The documented antiemetic 
properties of propofol yield added benefits of this 
medication [166]. The disadvantages of propofol 
include pain on intravenous injection and the lack of 
amnestic effect [167]. However, the addition of 3 ml of 
2% lidocaine to 20 ml of propofol virtually eliminates 
the pain on injection with no added risk. If an amnestic 
response is desired, a small dose of a benzodiazepine, 
such as midazolam (5 mg i.v.), given in combination 
with propofol, provides the adequate amnesia. Rapid 
administration of propofol may be associated with 
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significant hypotension, decreased cardiac output 
[168], and respiratory depression [169]. Continuous 
infusion with propofol results in a more rapid recovery 
than similar infusions with midazolam [170]. Patient-
controlled sedation with propofol has also been shown 
to be safe and effective [171].

Barbiturate sedative-hypnotic agents such as thio-
pental and methohexital, while older, still play a role in 
many clinical settings. In particular, methohexital, 
with controlled boluses (10–20 mg i.v.) or limited infu-
sions remains a safe and effective sedative-hypnotic 
alternative with rapid recovery. However, with pro-
longed administration, recovery from methohexital 
may be delayed compared to propofol [172].

Ketamine, a phencyclidine derivative, is a unique 
agent because of its combined sedative and analgesic 
effects and the absence of cardiovascular depression in 
healthy patients [173]. Because the CNS effects of ket-
amine result in a state similar to catatonia, the resulting 
anesthesia is often described as dissociative anesthe-
sia. Although gag and cough reflexes are more predict-
ably maintained with ketamine, emesis and pulmonary 
aspiration of gastric contents is still possible [174]. 
Unfortunately, a significant number of patients suffer 
distressing postoperative psychomimetic reactions 
[175]. While concomitant administration of benzodi-
azepines attenuates these reactions, the postoperative 
psychological sequelae limit the usefulness of ket-
amine for most elective outpatient surgeries.

Droperidol, a butyrophenone and a derivative of 
haloperidol, acts as a sedative, hypnotic, and antiemetic 
medication. Rather than causing global CNS depres-
sion like barbiturates, droperidol causes more specific 
CNS changes similar to phenothiazines. For this rea-
son, the cataleptic state caused by droperidol is referred 
to as neuroleptic anesthesia [176]. Droperidol has been 
used effectively in combination with various narcotic 
medications. While droperidol has minimal effect on 
respiratory function if used as a single agent, when 
combined with narcotic medication, a predictable dose-
dependent respiratory depression may be anticipated 
[177]. Psychomimetic reactions such as dysphoria or 
hallucinations are frequent, unpleasant side effects of 
droperidol. Benzodiazepines or narcotics reduce the 
incidence of these unpleasant side effects [178, 179]. 
Extrapyramidal reactions such as dyskinesias, torticol-
lis, or oculogyric spasms may also occur, even with 
small doses of droperidol. Diphenhydramine usually 
reverses these complications [179]. Hypotension may 

occur as a consequence of droperidol’s alpha-adrener-
gic receptor blocking characteristics. One rare compli-
cation of droperidol is the neurolept malignant syndrome 
(NMS) [180], a condition very similar to malignant 
hyperthermia, characterized by extreme temperature 
elevations and rhabdomyolysis. The treatment of NMS 
and malignant hyperthermia is essentially the same. 
While droperidol has been used for years without 
appreciable myocardial depression [178], a surprising 
announcement from the Federal Drug Administration 
warned of sudden cardiac death resulting after the 
administration of standard, clinically useful doses 
[181]. Unfortunately, this potential complication makes 
the routine use of this once very useful medication dif-
ficult to justify given the presence of other alternative 
medications.

Butorphanol, buprenorphine, and nalbuphine are 
three synthetically derived opiates which share the 
properties of being mixed agonist-antagonists at the 
opiate receptors. These medications are sometimes pre-
ferred as supplemental analgesics during local, regional, 
or general anesthesia, because they partially reverse the 
analgesic and respiratory depressant effects of other 
narcotics. While these medications result in respiratory 
depression at lower doses, a ceiling effect occurs at 
higher dose, thereby limiting the respiratory depres-
sion. Still, respiratory arrest is possible, especially if 
these medications are combined with other medications 
with respiratory depressant properties [182]. While the 
duration of action of Butarphanol is 2–3 h, nalbuphine 
has a duration of action of about 3–6 h and buprenor-
phan up to 10 h, making these medications less suitable 
for surgeries of shorter duration. Table 6.6 summarizes 
the recommended doses for SAM.

6.5.3  Regional Anesthesia

Many limited cosmetic procedures may be performed 
using regional anesthesia, which is blockade of one or 
more sensory nerves with local anesthesia. Even 
though patients receive regional anesthesia, additional 
sedative analgesic medications can be administered.

6.5.4  General Anesthesia

Although significant advances have been made in the 
administration of local anesthetics, sedative-analgesic 
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medications, and regional anesthesia, the use of gen-
eral anesthesia may still be the anesthesia technique of 
choice for many patients. General anesthesia is espe-
cially appropriate when working with patients suffer-
ing extreme anxiety, high tolerance to narcotic or 
sedative medications, or if the surgery is particularly 
complex. The goals of a general anesthetic are a smooth 
induction, a prompt recovery, and minimal side effects, 
such as nausea, vomiting, or sore throat. The inhala-
tion anesthetic agents, halothane, isoflurane, and enflu-
rane, have been widely popular because of the safety, 
reliability, and convenience of use. The newer inhala-
tion agents, sevoflurane and desflurane, share similar 
properties with the added benefit of prompt emergence 
[186, 187]. Nitrous oxide, a longtime favorite anes-
thetic inhalation agent, may be associated with postop-
erative nausea and vomiting [188]. Patients receiving 
nitrous oxide also have a greater risk of perioperative 
hypoxemia.

The development of potent, short-acting sedative, 
opiates analgesics, and muscle relaxant medications 
has resulted in newer medication regimen that permits 
the use of intravenous agents exclusively. The same 
medications that have been discussed for SAM can 
also be used during general anesthesia as sole agents or 
in combination with the inhalation agents [189]. The 
anesthesiologist or CRNA should preferentially be 
responsible for the administration and monitoring of a 
general anesthesia.

Airway control is a key element in the management 
of the patient under general anesthesia. Maintaining a 
patent airway, ensuring adequate ventilation, and pre-
vention of aspiration of gastric contents are the goals 
of successful airway management. For shorter cases, 
the airway may be supported by an oropharyngeal air-
way and gas mixtures delivered by an occlusive mask. 
For longer or more complex cases, or if additional 
facial surgery is planned requiring surgical field 

Medication Bolus dose Average adult dose Continuous infusion rate 
( g/kg/min)

Narcotic analgesics

Alfentanil 5–7 g/kg 30–50 g 0.2–0.5

Fentanyl 0.3–0.7 g/kg 25–50 g 0.01

Meperidine 0.2 mg/kg 10–20 mg i.v., 50–100 mg i.m. NA

Morphine 0.02 mg/kg 1–2 mg i.v., 5–10 mg i.m. NA

Remifentanil 0.5–1.0 g/kg 10–25 g 0.025–0.05

Sufentanil 0.1–0.2 g/kg 10 g 0.001–0.002

Opiate agonist-antagonist analgesics

Buprenorphene 4–6 g/kg 0.3 mg NA

Butorphanol 2–7 g/kg 0.1–0.2 mg NA

Nalbupnine 0.03–0.1 mg/kg 10 mg NA

Sedative-hypnotics

Diazepam 0.05–0.1 mg/kg 5–7.5 mg NA

Methohexital 0.2–0.5 mg/kg 10–20 mg 10–50

Midazolam 30–75 g/kg 2.5–5.0 0.25–0.5

Propofol 0.2–0.5 mg/kg 10–20 mg 10–50

Thiopental 0.5–1.0 mg/kg 25–50 mg 50–100

Dissociative anesthetics

Ketamine 0.2–0.5 mg/kg 10–20 mg 10

Table 6.6 Common medications and dosages used for sedative analgesiaa

aThese doses may vary depending on age, gender, underlying health status, and other concomitantly administered medications
Source: Adapted from references [183–185]
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avoidance, then the airway may be secured using 
laryngeal mask anesthesia (LMA) or endotracheal 
intubation [190].

Orthognathic surgeries that require unrestricted 
access to the oral and lower facial regions often require 
nasotracheal intubation. Obviously, this procedure 
requires an anesthesiologist with extensive training and 
experience to avoid serious complications to the upper 
airway. Techniques that facilitate nasotracheal intuba-
tion are listed in Table 6.7. Preflexing the tip of the 
endotracheal tube immediately prior to intubation that 
facilitates the passage of the tube around the nasopha-
ryngeal junction is one helpful technique. When these 
precautions are followed, complications related to 
nasotracheal intubation, such as perioperative nasop-
haryngeal bleeding, or nasopharyngeal trauma are 
extremely rare (unpublished data from The Center for 
Oral and Facial Reconstruction and Reconstruction and 
Ambulatory Services, Irvine, CA).

6.5.5  Preoperative Preparation

Generally, medications which may have been required 
to stabilize the patient’s medical conditions, should be 
continued up to the time of surgery. Notable excep-
tions include anticoagulant medications, monoamine 
oxidase inhibitors (MAO) [191, 192], and possibly the 
angiotensin converting enzyme (ACE) inhibitor medi-
cations [80, 193]. It is generally accepted that MAO 

inhibitors, carboxazial (Marplan), deprenyl (Eldepryl), 
paragyline (Eutonyl), phenelzine (Nardil), tranylcy-
promine (Parnate), be discontinued 2–3 weeks prior to 
surgery, especially for elective cases, because of the 
interactions with narcotic medication, specifically 
hyperpyrexia, and certain vasopressor agents, specifi-
cally, ephedrine [191, 192]. Patients taking ACE inhib-
itors (captopril, enalapril, and lisinopril) may have a 
greater risk for hypotension during general anesthesia 
[80]. As previously discussed, diabetics may require a 
reduction in dosage of their medication. However, if 
the risks of discontinuing any of these medications 
outweigh the benefits of the proposed elective surgery, 
the patient and physician may decide to postpone, 
modify, or cancel the proposed surgery.

Previous requirements of complete preoperative 
fasting for 10–16 h are considered unnecessary by 
many anesthesiologists [194, 195]. More recent inves-
tigations have demonstrated that gastric volume may 
be less 2 h after oral intake of 8 oz of clear liquid than 
after more prolonged fasting [196]. Furthermore, pro-
longed fasting may increase the risk of hypoglycemia 
[197]. Many patients appreciate an 8 oz feeding of 
their favorite caffeinated elixir 2 h prior to surgery. 
Preoperative sedative medications may also be taken 
with a small amount of water or juice. Abstinence from 
solid food ingestion for 10–12 h prior to surgery is still 
recommended. Liquids taken prior to surgery must be 
clear [198], for example, coffee without cream or juice 
without pulp.

Healthy outpatients are no longer considered to be 
at higher risk for gastric acid aspiration and therefore, 
routine use of antacids, histamine type-2 (H2) antago-
nists, or gastrokinetic medications is not indicated. 
However, patients with marked obesity, hiatal hernia, 
or diabetes mellitus have higher risks for aspiration. 
These patients may benefit from selected prophylactic 
treatment [199]. Sodium citrate, an orally adminis-
tered, non-particulate antacid, rapidly increases gastric 
pH. However, its unpleasant taste and short duration of 
action limits its usefulness in elective surgery [200]. 
Gastric volume and pH may be effectively reduced by 
H2 receptor antagonists. Cimetidine (300 mg p.o., 
1–2 h prior to surgery) reduces gastric volume and pH. 
However, cimetidine is also a potent cytochrome oxi-
dase inhibitor and may increase the risk of reactions to 
lidocaine during tumescent anesthesia [201]. Ranitidine 
(150–300 mg 90–120 min prior to surgery) [202], or 
famotidine (20 mg p.o. 60 min prior to surgery) are 

Pretreating of the nasopharynx with vasoconstrictor 
(oxymetazoline 0.05%).

Nasotracheal tube one size smaller than the size normally 
used for orotracheal intubation.

Prewarming the endotracheal tube to 45°C

Progressively dilating the nasopharynx with lubricated 
rubber nasopharyngeal tubes after induction

Copious lubrication of the endotracheal tube with a dental 
anesthetic lubricant (with benzocaine 10%)

Preflexing the tip of the endotracheal tube just prior to 
intubation to negotiate the nasopharynx

Using curved intubating forceps to direct the endotracheal 
tube through the larynx

Table 6.7 Techniques to facilitate nasotracheal intubation

Presented at the Winter Medical Conference of Chapman 
Medical Center, 2005, Salt Lake City, UT



64 G.D. Bennett

equally effective but have a better safety profile than 
cimetidine [203].

Omeprazole, which decreases gastric acid secretion 
by inhibiting the proton pump mechanism of the gas-
tric mucosa, may prove to be a safe and effective 
 alternative to the H2 receptor antagonists [203]. 
Metaclopramide (10–20 mg p.o. or i.v.), a gastroki-
netic agent, which increases gastric motility and lower 
esophageal sphincter tone, may be effective in patients 
with reduced gastric motility, such as diabetics or 
patients receiving opiates. However, extrapyramidal 
side effects limit the routine use of the medication 
[164, 204].

Postoperative nausea and vomiting (PONV) remains 
one of the more vexing complications of anesthesia 
and surgery [205]. In fact, patients dread PONV more 
than any other complication, even post operative pain 
[206]. PONV is the most common postoperative com-
plication [207, 208], and the common cause of postop-
erative patient dissatisfaction [209]. Strategies to 
reduce PONV should be incorporated into the preop-
erative planning stages especially in patients with pre-
vious histories of PONV. Use of prophylactic antiemetic 
medication has been shown to reduce the incidence of 
PONV [210]. Even though many patients do not suffer 
PONV in the recovery period after ambulatory anes-
thesia, greater than 35% of patients develop PONV 
after discharge [211].

Droperidol, 0.625–1.25 mg i.v., is an extremely cost-
effective antiemetic [212]. However, troublesome side 
effects such as sedation, dysphoria, extrapyramidal 
reactions [179], and more recently, cardiac arrest have 
been described [181]. These complications may pre-
clude the widespread use of droperidol altogether. The 
serotonin antagonists, ondansetron (4–8 mg i.v.), dola-
setron (12.5 mg i.v.), and granisetron (1 mg i.v.) are 
among the most effective antiemetic medications avail-
able without sedative, dysphoric, or extrapyramidal 
sequelae [213–215]. The antiemetic effects of ondanse-
tron may reduce PONV for up to 24 h postoperatively 
[216]. The Effects of ondansetron may be augmented 
by the addition of dexamethasone (4–8 mg) [217], or 
droperidol (1.25 mg i.v.) [218]. Despite the efficacy of 
the newer serotonin antagonists, cost remains a prohibi-
tive factor in the routine prophylactic use of these medi-
cations, especially in the office setting.

Promethazine (12.5–25 mg p.o., p.r., or i.m.), and 
chlorpromazine (5–10 mg p.o., or i.m. and 25 mg p.r.), 
are two older phenothiazines, which are still used by 

many physicians as prophylaxis, especially in combi-
nation with narcotic analgesics. Once again, sedation 
and extrapyramidal effects may complicate the routine 
prophylactic use of these medications [164].

Preoperative atropine (0.4 mg i.m.), glycopyrrolate 
(0.2 mg i.m.), and scopolamine (0.2 mg i.m.), anticho-
linergic agents, once considered standard preoperative 
medication because of their vagolytic and antisialogic 
effects, are no longer popular because of side effects 
such as dry mouth, dizziness, tachycardia, and disori-
entation [219]. Transdermal scopolamine, applied 
90 min prior to surgery, effectively reduces PONV. 
However, the incidence of dry mouth and drowsiness 
is high [220], and toxic psychosis is a rare complica-
tion [221]. Antihistamines, such as diphenhydramine 
(25–50 mg p.o., i.m., or i.v.), and hydroxyzine (50 mg 
p.o. or i.m.), may also be used to treat and prevent 
PONV with few side effects except for possible post-
operative sedation [222].

The selection of anesthetic agents may also play a 
major role in PONV. The direct antiemetic actions of 
propofol have been clearly demonstrated [223]. 
Anesthetic regimen utilizing propofol, alone or in 
combination with other medications, are associated 
with significantly less PONV [224]. Although still 
controversial, nitrous oxide is considered by many 
authors, a prime suspect among possible causes of 
PONV [188, 225, 226]. Opiates are also considered 
culprits in the development of PONV and the delay of 
discharge after outpatient surgery [164, 227–229]. 
Adequate fluid hydration has been shown to reduce 
PONV [230].

One goal of preoperative preparation is to reduce 
patients’ anxiety. Many simple, non-pharmacological 
techniques may be extremely effective in reassuring 
both patients and families, starting with a relaxed, 
friendly atmosphere and a professional, caring, and 
attentive office staff. With proper preoperative prepa-
ration, pharmacological interventions may not even be 
necessary. However, a variety of oral and parenteral 
anxiolytic-sedative medications are frequently called 
upon to provide a smooth transition to the operative 
room. Diazepam (5–10 mg p.o.), given 1–2 h preoper-
atively, is a very effective medication, which usually 
does not prolong recovery time [231]. Parenteral diaz-
epam (5–10 mg i.v. or i.m.), may also be given imme-
diately preoperatively. However, because of a long 
elimination half-life of 24–48 h, and active metabolites 
with elimination half-life of 50–120 h, caution must be 
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exercised when using diazepam, especially in shorter 
cases, so that recovery is not delayed [232]. Pain and 
phlebitis with i.v. or i.m. administration reduces the 
popularity of diazepam [157].

Lorezepam (1–2 mg p.o. or s.l., 1–2 h preopera-
tively), is also an effective choice for sedation or anxi-
olytics. However, the prolonged duration of action 
may prolong recovery time after shorter cases [233]. 
Midazolam (5–7.5 mg i.m., 30 min preoperatively, or 
2 mg i.v. minutes prior to surgery) is a more potent 
anxiolytic-sedative medication with more rapid onset 
and shorter elimination half-life, compared to diaze-
pam [234]. Unfortunately, oral midazolam has unpre-
dictable results and is not considered a useful alternative 
for preoperative medication [235]. Oral narcotics, such 
as oxycodone (5–10 mg p.o.), may help relieve the 
patient’s intraoperative breakthrough pain during cases 
involving more limited liposuction with minimal 
potential perioperative sequelae. Parenteral opioids, 
such as morphine (5–10 mg i.m., or 1–2 mg i.v.), 
demerol (50–100 mg i.m., or 10–20 mg i.v.), fentanyl 
(10–20 g i.v.), or sufentanil (1–2 ug i.v.), may pro-
duce sedation and euphoria and may decrease the 
requirements for other sedative medication. The level 
of anxiolytics and sedation is still greater with the ben-
zodiazepines than with the opioids. Premedication 
with narcotics has been shown to have minimal effects 
on postoperative recovery time. However, opioid pre-
medication may increase PONV [236, 237].

Antihistamine medications, such as hydroxyzine 
(50–100 mg i.m, or 50–100 mg p.o.), dimenhydrinate 
(50 mg p.o., i.m., or 25 mg i.v.), are still used safely in 
combination with other premedications, especially the 
opioids, to add sedation and to reduce nausea and pru-
ritus. However, the anxiolytic and amnestic effects are 
not as potent as the benzodiazepines [238]. Barbiturates, 
such as secobarbital and pentobarbital, once a standard 
premedication, have largely been replaced by the 
benzodiazepines.

Postoperative pulmonary embolism (PE) is an 
unpredictable and devastating complication with an 
estimated incidence of 0.1–5%, depending on the type 
of surgical cases [239], and a mortality rate of about 
15% [240]. Risk factors for thromboembolism include 
prior history or family history of DVT or PE, obesity, 
smoking, hypertension, use of oral contraceptives and 
hormone replacement therapy, and patients over 
60 year of age [240]. Estimates for the incidence of 
postoperative DVT vary between 0.8% for outpatients 

undergoing herniorrhaphies [241], to up to 80% for 
patients undergoing total hip replacement [239]. 
Estimates of fatal PE also vary from 0.1% for patients 
undergoing general surgeries to up to 1–5% of patients 
undergoing major joint replacement [239]. The inci-
dence of pulmonary embolism may be more common 
than reported. One study revealed that unsuspected PE 
may actually occur in up to 40% of patients with who 
develop DVT [242].

Most minimally invasive cosmetic surgeries, espe-
cially of the head and neck, under local anesthesia, 
with or without sedation, are considered low risk for 
DVT or PE. Prevention of DVT and PE should be con-
sidered an essential component of the perioperative 
management, especially for cases which may last more 
than 2 h, with a general anesthetic used or the patient 
has increased risk factors for DVT or PE. Although 
unfractionated heparin reduces the rate of fatal PE 
[243], many surgeons are reluctant to use this prophy-
laxis because of concerns of perioperative hemorrhage. 
The low molecular weight heparins, enoxaparin, 
dalteparin, ardeparin, and danaparoid, a heparinoid, 
are available for prophylactic indications. Graduated 
compression stockings and intermittent pneumatic 
lower extremity compression devices applied through-
out the perioperative period until the patient has 
become ambulatory are considered very effective and 
safe alternatives in the prevention of postoperative 
DVT and PE [244, 245]. Even with prophylactic ther-
apy, PE may still occur up to 30 days after surgery 
[246]. Physicians should be suspicious of PE if patients 
present postoperatively with dyspnea, chest pain, 
cough, hemoptysis, pleuritic pain, dizziness, syncope, 
tachycardia, cyanosis, shortness of breath, or wheez-
ing [240].

6.5.6  Perioperative Monitoring

The adoption of standardized perioperative monitoring 
protocol has resulted in a quantum leap in periopera-
tive patient safety. The standards for basic periopera-
tive monitoring were approved by the ASA in 1986 
and amended in 1995 [7]. These monitoring standards 
are now considered applicable to all types of anesthet-
ics, including local with or without sedation, regional, 
or general anesthesia, regardless of the duration or 
complexity of the surgical procedure and regardless of 
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whether the surgeon or anesthesiologist is responsible 
for the anesthesia. Vigilant and continuous monitoring 
and compulsive documentation facilitates early recog-
nition of deleterious physiological events and trends, 
which, if not recognized promptly, could lead to irre-
versible pathological spirals, ultimately endangering a 
patient’s life.

During the course of any anesthetic, the patient’s oxy-
genation, ventilation, circulation, and temperature should 
be continuously evaluated. The concentration of the 
inspired oxygen must be measured by an oxygen ana-
lyzer. Assessment of the perioperative oxygenation of 
the patient using pulse oximetry, now considered manda-
tory in every case, has been a significant advancement in 
monitoring. This monitor is so critical to the safety of the 
patient, that it has earned the nick-name “the monitor of 
life.” Evaluation of ventilation includes observation of 
skin color, chest wall motion, and frequent auscultation 
of breath sounds. During general anesthesia with or with-
out mechanical ventilation, a disconnect alarm on the 
anesthesia circuit is crucial. Capnography, a measure-
ment of respiratory end-tidal CO

2
, is required, especially 

when the patient is under heavy sedation or general anes-
thesia. Capnography provides the first alert in the event 
of airway obstruction, hypoventilation, or accidental 
anesthesia circuit disconnect, even before the oxygen 
saturation has begun to fall. End-expiratory or inspira-
tory volatile gas monitoring is also extremely useful. All 
patients must have continuous monitoring of the electro-
cardiogram (ECG) and intermittent determination of 
blood pressure (BP), and heart rate (HR) at a minimum 
of 5-min intervals. Superficial or core body temperature 
should be monitored. Of course, all electronic monitors 
must have preset alarms limits to alert physicians prior to 
the development of critical changes.

While the availability of electronic monitoring 
equipment has improved perioperative safety, there is 
no substitute for visual monitoring by a qualified, 
experienced practitioner, usually a CRNA or an anes-
thesiologist. During surgeries using local with SAM, if 
a surgeon elects not to use a CRNA or an anesthesiolo-
gist, a separate, designated, certified individual must 
perform these monitoring functions. Visual observa-
tion of the patient’s position is also important in order 
to avoid untoward outcomes such as peripheral nerve 
or ocular injuries.

Documentation of perioperative events, interven-
tions, and observations must be contemporaneously 
performed and should include BP and HR every 5 min 

and oximetry, capnography, ECG pattern, and tempera-
ture at 15 min intervals. Intravenous fluids, medication 
dosages in mgs, patient position, and other intraopera-
tive events must also be recorded. Documentation may 
alert the physician to unrecognized physiological trends 
that may require treatment. Preparation for subsequent 
anesthetics may require information contained in the 
patient’s prior records, especially if the patient suffered 
an unsatisfactory outcome due to the anesthetic regi-
men that was used. Treatment of subsequent complica-
tions by other physicians may require information 
contained in the records, such as the types of medica-
tions used, blood loss, or fluid totals. Finally, compul-
sive documentation may help exonerate a physician in 
many medical-legal situations.

When local anesthesia with SAM is used, monitor-
ing must include an assessment of the patient’s level of 
consciousness as previously described. For patients 
under general anesthesia, the level of consciousness 
may be determined using the bispectral index (BIS), a 
measurement derived from computerized analysis of 
the electroencephalogram. When used with patients 
receiving general anesthesia, BIS improves control of 
the level of consciousness, rate of emergence and 
recovery, and cost-control of medication usage. 
Moreover, BIS monitoring may reduce the risk of 
intraoperative recall [247].

6.5.7  Fluid Replacement

Management of perioperative fluids probably gener-
ates more controversy than any other anesthesia-related 
topic. For minimally invasive treatments in healthy 
patients, fluid replacement is not a critical part of the 
procedure. In this patient population, the intravenous 
access serves merely as a conduit for the administra-
tion of medications. Generally, the typical, healthy, 
60 kg patient requires about 100 ml of water/h to 
replace metabolic, sensible, and insensible water 
losses. After a 12-h period of fasting, a 60 kg patient 
may be expected to have a 1 l volume deficit on the 
morning of surgery. This deficit should be replaced 
over the first few hours of surgery. The patient’s usual 
maintenance fluid needs may be met with a crystalloid 
solution such as lactated Ringer’s solution.

Replacement fluids may be divided into crystalloid 
solutions, such as normal saline or balance salt 
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solution, colloids, such as fresh frozen plasma, 5% 
albumin, plasma protein fraction, or hetastarch, and 
blood products containing red blood cells, such as 
packed red blood cells. Generally, balanced salt solu-
tions may be used as standard fluid maintenance and to 
replace small amounts of blood loss. For every millili-
ter of blood loss, 3 ml of fluid replacement is usually 
required [248]. However, as larger volumes of blood 
are lost, attempts to replace these losses with crystal-
loid reduces the serum oncotic pressure, one of the 
main forces supporting intravascular volume. 
Subsequently, crystalloid rapidly moves into the extra-
cellular space. Intravascular volume cannot be ade-
quately sustained with further crystalloid infusion 
[249]. At this point, many authors suggest that a col-
loid solution may be more effective in maintaining 
intravascular volume and hemodynamic stability [250, 
251]. Given the ongoing crystalloid-colloid contro-
versy in the literature, the most practical approach to 
fluid management is a compromise. Crystalloid 
replacement should be used for estimated blood losses 
(EBL) less than 500 ml, while colloids, such as het-
astarch may be used for EBLs greater than 500 ml. 
One milliliter of colloid should be used to replace 1 ml 
of EBL [248]. However, not all authors agree on the 
benefits of colloid resuscitation. Moss and Gould [252] 
concluded that isotonic crystalloid replacement, even 
for large EBLs, restores plasma volume as well as col-
loid replacement.

Transfusion of red blood cells is rarely a consider-
ation during minimally invasive cosmetic surgeries. 
Healthy, normovolemic patients, with hemodynamic 
and physiologic stability, should tolerate hemoglobin 
levels down to 7.5 g/dl [253]. The decision to transfuse 
must be made after careful consideration of the bene-
fits and risks of transfusion and not rely on one transfu-
sion trigger. Transfusion is generally indicated when 
hemoglobin concentrations fall below 6 g/dl [254]. 
The management of fluids during more invasive cases 
such as large volume liposuction or abdominoplasty 
has been described in detail in other references [255].

6.5.8  Recovery and Discharge

The same intensive monitoring and treatment which 
occurs in the operating room must be continued in the 
recovery room under the care of a designated, licensed, 

and experienced person for as long as is necessary to 
ensure the stability and safety of the patient, regardless 
of whether the facility is a hospital, an outpatient surgi-
cal center, or a physician’s office. During the initial 
stages of recovery, the patient should not be left alone 
while hospital or office personnel attend to other duties. 
Vigilant monitoring including visual observation, con-
tinuous oximetry, continuous ECG, and intermittent 
BP and temperature determinations must be continued. 
Because the patient is still vulnerable to airway obstruc-
tion and respiratory arrest in the recovery period, con-
tinuous visual observation is still the best method of 
monitoring for this complication. Supplemental oxy-
genation should be continued during the initial stages 
of recovery and continued until the patient is able to 
maintain an oxygen saturation above 90% on room air.

The most common postoperative complication is 
nausea and vomiting. The antiemetic medications pre-
viously discussed with the same consideration of 
potential risks may be used in the postoperative period. 
Ondansetron (4–8 mg i.v. or s.l.) and other serotonin 
antagonists are probably the safest and most effective 
antiemetics [213–217]. However, the cost of this medi-
cation is often prohibitive, especially in an office set-
ting [218]. Postoperative surgical pain may be managed 
with judiciously titrated i.v. narcotic medication such 
as demerol (10–20 mg i.v. every 5–10 min), morphine 
(1–2 mg i.v. every 5–10 min), or butorphanol (0.1–
0.2 mg i.v. every 10 min).

The number of complications that occur after dis-
charge may be more than twice the complications 
occurring intraoperatively and during recovery com-
bined [256]. Accredited ambulatory surgical center 
generally have established discharge criteria. While 
these criteria may vary, the common goal is to ensure 
the patient’s level of consciousness and physiological 
stability. Table 6.8 is one example of discharge criteria 
which may be used.

Use of medication intended to reverse the effects of 
anesthesia should be used only in the event of sus-
pected overdose of medications. Naloxone (0.1–0.2 mg 
i.v.), a pure opiate receptor antagonist, with a thera-
peutic half-life of less than 2 h, may be used to reverse 
the respiratory depressant effects of narcotic medica-
tions, such as morphine, demerol, fentanyl, and butor-
phanol. Because potential adverse effects of rapid 
opiate reversal of narcotics include severe pain, sei-
zures, pulmonary edema, hypertension, congestive 
heart failure, and cardiac arrest [258], naloxone must 
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be administered by careful titration. Naloxone has no 
effect on the actions of medications, such as the benzo-
diazepines, the barbiturates, propofol, or ketamine.

Flumazenil (0.1–0.2 mg i.v.), a specific competitive 
antagonist of the benzodiazepines, such as diazepam, 
midazolam, lorezepam, may be used to reverse exces-
sive or prolonged sedation and respiratory depression 
resulting from these medications [259]. The effective 
half-life of flumazenil is l h or less [260].

The effective half-lives of many narcotics exceed the 
half-life of naloxone. The benzodiazepines have effec-
tive half-lives greater than 2 h and, in the case of diaz-
epam, up to 50 h. Many active metabolites unpredictably 
extend the putative effects of the narcotics and benzodi-
azepines. A major risk associated with the use of nalox-
one and flumazenil is the recurrence of the effects of the 
narcotic or benzodiazepine after 1–2 h. If the patient 
has already been discharged home after these effects 
recur, the patient may be at risk for oversedation or 
respiratory arrest [258, 261]. Therefore, routine use of 
reversal agents, without specific indication, prior to dis-
charge is ill advised and should not be a routine practice 
in postoperative management. Patients should be moni-
tored for at least 2 h prior to discharge if these reversal 
agents are administered [15].

Physostigmine (1.25 mg i.v.), a centrally acting 
anticholinesterase inhibitor, functions as a nonspecific 
reversal agent which may be used to counteract the 
agitation, sedation, and psychomotor effects caused by 
a variety of sedative, analgesic, and inhalation anes-
thetic agents [262, 263]. Neuromuscular blocking 

drugs, if required during general anesthesia, are usu-
ally reversed by the anesthesiologist or CRNA prior to 
emergence in the operating room with anticholinest-
erase inhibitors such as neostigmine or edrophonium. 
Occasionally, a second dose may be required when the 
patient is in the recovery room.

In the event of patients failing to regain conscious-
ness during recovery, reversal agents should be admin-
istered. If no response occurs, the patient should be 
evaluated for other possible causes of unconscious-
ness, including hypoglycemia, hyperglycemia, cere-
bral vascular accidents, or cerebral hypoxia. If 
hemodynamic instability occurs in the recovery period, 
causes such as occult hemorrhage, hypovolemia, pul-
monary edema, congestive heart failure, or myocardial 
infarction must be considered. Access to laboratory 
analysis to assist with the evaluation of the patient is 
crucial. Unfortunately, stat laboratory analysis is usu-
ally not available if the surgery is performed in an 
office-based setting.

The above text is meant to serve as an overview of 
the extremely complex subject of anesthesia. It is the 
intent of this chapter to serve as an introduction to the 
physician who participates in the perioperative man-
agement of patients and should not be considered a 
comprehensive presentation. The physician is encour-
aged to seek additional information on this broad topic 
through the other suggested readings. At least one 
authoritative text on anesthesia should be considered a 
mandatory addition to the physician’s resources.
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7.1  Introduction

Multimodal anesthesia has been in the ascendency for 
some time. Chilvers [1] landmark paper gave this tech-
nique impetus by highlighting the merits of this 
approach as opposed to traditional epidural analgesia in 
colorectal surgery. This is old news! Office-based anes-
thetic practitioners have been using this approach, with 
opioid sparing if not outright exclusion, in spontane-
ously breathing patients since the late 1990s [2]. Emesis 
is the one outcome most feared by patients [3] and once 
again it has been the office-based practitioners who 
have redefined endpoints in this area.

7.2  Definition of Sedation

In 2002 the American Society of Anesthesiologists [4] 
assembled a Task Force and defined four specific lev-
els of sedation/analgesia.

Minimal Sedation (Anxiolysis): A drug-induced 
state during which patients respond normally to verbal 
commands. Although cognitive function and coordina-
tion may be impaired, ventilatory and cardiovascular 
functions are unaffected.

Moderate Sedation/Analgesia (Conscious Sedation): 
A drug-induced depression of consciousness during 
which patients respond purposefully to verbal commands, 
either alone or accompanied by light tactile stimulation. 

No interventions are required to maintain a patent airway 
and spontaneous ventilation is adequate. Cardiovascular 
function is usually maintained.

Deep Sedation/Analgesia: A drug-induced depres-
sion of consciousness during which patients cannot 
easily be aroused but respond purposefully following 
repeated or painful stimulation. The ability to indepen-
dently maintain airway function may be impaired. 
Patients may require assistance in maintaining a patent 
airway and spontaneous ventilation may be inadequate. 
Cardiovascular function is usually maintained.

General Anesthesia: A drug-induced loss of con-
sciousness during which patients are not arousable, 
even by painful stimulation. The ability to indepen-
dently maintain ventilatory function is often impaired. 
Patients often require assistance in maintaining a pat-
ent airway and positive pressure ventilation may be 
required because of depressed spontaneous ventilation 
or drug-induced depression of neuromuscular func-
tion. Cardiovascular function may be impaired.

The Society rightly contends that sedation is a con-
tinuum and it is not always possible to gauge how a 
patient will respond. So where the intention was mod-
erate sedation, it is always possible the patient may 
move into deep sedation and even general anesthesia. 
It behooves the practitioner to have the requisite skills 
to be able to rescue the situation. Undoubtedly, this has 
implications for personnel and facilities.

The situation in the UK is more polarized; deep 
sedation is regarded as general anesthesia. The demar-
cation being, moderate sedation can be given by non-
anesthesiologists whereas deep sedation (general 
anesthesia) requires a physician trained in anesthesia.

The American Society of Anesthesiologists has 
recently examined Monitored Anesthesia Care (latest 
update September 2, 2008). The Society is emphatic that 
Monitored Anesthesia Care (MAC) is a physician-led 
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service facilitating the safe administration of a maximal 
depth of sedation/analgesia in excess of that provided by 
moderate sedation. The MAC provider must have the 
skills to convert to general anesthesia should the clinical 
need arise. The MAC provider has an extended role 
beyond that furnished by a practitioner of moderate 
sedation, namely, preoperative assessment, management 
concomitant medical problems, supervision of recovery, 
and pain relief.

7.3  Other Considerations

Sedation has inherent risks: hemodynamic instability 
[5], respiratory depression [6], and uncontrolled move-
ments [7]. Elderly patients need less sedation [8] and are 
at greater risk of desaturation and cardiovascular lability 
[9]. Sedation can unmask obstructive sleep apnea [10].

7.4  Assessing Level of Sedation

The two most commonly used scales are Modified 
Wilson Sedation scale (Table 7.1) and Observer’s 
Assessment of Alertness/Sedation (OAA/S) (Table 7.2). 

The latter, though more detailed, produces a more 
accurate record and has an impressive inter-rater agree-
ment of 85–96% [11].

A plethora of Level of Consciousness (LOC) 
monitors have appeared since Bispectral Index (BIS 
Aspect Medical) was granted FDA approval in 
1996. These include Entropy (Datex-Ohmeda, 
Finland), Patient State Index (Physiometrix), 
Cerebral State Monitor (Danmeter), and Narcotrend 
(Schiller Medical). Auditory evoked potentials have 
created interest, in particular the mid-latency sig-
nal, though it has been Bispectral Index (BIS) and 
Spectral Entropy that have found their way into 
clinical practice.

BIS takes power-spectral analysis (relationship 
between power and frequency over time) a step further 
by examining the phase relationships between compo-
nent waves of different frequencies that make up the 
composite EEG. The monitor generates a dimension-
less number on a continuous scale of 0–100, with 
“100” representing awake normal cortical electrical 
activity and “0” signifying cortical electrical silence. 
Surgical anesthesia is deemed to occur between 60 and 
40 (Table 7.3).

BIS correlates well with the hypnotic state and 
anesthetic drug concentration [12–14]. BIS can shorten 
recovery times [15]. The Australian “B-aware” trial 
[16] recruited 2,463 patients and elegantly established 
that BIS-guided anesthesia reduces awareness by 82% 
in an at-risk adult surgical population. However, BIS 
does not predict movement in response to surgical 
stimulation, such responses often stem from the spinal 
cord.

Interestingly, adding nitrous oxide to an inha-
lational agent has little effect on BIS in the absence 

Score Description

1 Oriented, eyes may be closed but can respond to 
“Can you tell me your name?” “Can you tell me 
where you are right now?”

2 Drowsy, eyes may be closed, arousable only to 
command: “Please open your eyes?”

3 Arousable to mild physical stimulation (ear lobe tug)

4 Unarousable to mild physical stimulation

Table 7.1 Modified Wilson sedation scale

Score Sedation level Responsiveness Speech Facial expression Eyes

5 Alert Responds readily 
to name

Normal Normal Clear no ptosis

4 Light Lethargic Mild slowing  
response to name

Mild relaxation Glazed or mild ptosis

3 Moderate Response only after  
name called loudly

Slurring or marked  
slowing

Mild relaxation Glazed and marked  
ptosis

2 Deep Responds after mild  
prodding or shaking

Few recognizable  
words

– –

1 Deep sleep  
Unconscious

Does not respond  
to mild prodding  
or shaking

– – –

Table 7.2 Observer’s Assessment of Alertness/Sedation Scale (OAA/S)
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of surgical stimulation, but during surgery the 
antinoc iceptive influence leads to a decrease in 
BIS. Ketamine causes a dose-dependent activa- 
tion of the EEG with subsequent increase in BIS 
values.

The concept of “entropy” has been applied to the 
EEG, as a way of quantifying its degree of order [17, 
18]. One particular entropy concept, Shannon entropy, 
has been shown to correlate with anesthetic drug effect 
[19]. In essence, Shannon entropy measures the pre-
dictability of future amplitude values of the EEG based 
on amplitude values previously observed in the signal. 
Spectral entropy applies this Shannon entropy concept. 
Presently, the only commercially available entropy 
module (M-Entropy, Datex-Ohmeda, Finland) looks at 
two spectral entropy indicators: “state entropy” (SE) 
covering the dominant EEG frequency (0.8–32 Hz) 
and “response entropy” (RE) over the complete range 
of frequencies  (0.8–47 Hz). The latter range includes 
both EEG and EMG components. The SE has a range 
(0–91) and RE (0–100) with lower numbers denoting a 
deeper level of anesthesia.

Vanluchene ALG et al. [20] compared BIS and 
spectral entropy in patients receiving a propofol infu-
sion with or without remifentanil. BIS and spectral 
entropy accurately detected loss of consciousness to 
verbal command and decreased proportionately when 
remifentanil was used.

It is important to understand that BIS displays con-
siderable variability within study populations, so mak-
ing it difficult to identify sensitive and  specific 
threshold values. Importantly, no BIS value predicts an 
individual threshold. Level of  consciousness monitors 
is no substitute for  vigilance, their true merit lies in 
their ability to enable the anesthetist to tailor the 
 anesthetic to the individual.

7.5  Agents Used in Sedation

7.5.1  Propofol

A phenolic derivative (2,6 diisopropylphenol) is highly 
lipid soluble, a weak organic acid (pK

a
 = 11), and 

almost entirely unionized at pH = 7.4. It is close to 
being the ideal agent for sedation and possesses a very 
favorable pharmacokinetic profile, with fast induction 
and ability to rapidly change sedation level together 
with a prompt recovery. Propofol exerts its effects via 
the  subunit of the GABA

A
 receptor as well as releas-

ing the neuroinhibitory transmitter, glycine. Sedation 
and amnesia are dose related though the amnesic effect 
is not as powerful as midazolam [9, 21]. Anxiolysis is 
not dose related. Pain on injection can occur, especially 
if a small calibre vein is used. Propofol is a poor anal-
gesic [6] but has valuable antiemetic properties [21]. 
Doses in excess of 200 mg/h can induce hypotension 
and bradycardia. In the office setting, this can be offset 
with the use of low dose ketamine [22].

7.5.2  Benzodiazepines

Midazolam is the favored benzodiazepine (BDZ). 
Midazolam is a clear solution with a pH = 3.5 but is 
unique in that its structure depends on the surrounding 
pH. With increasing pH, the diazepine ring closes 
becoming unionized and lipid soluble [23]. Midazolam 
has the highest clearance (6–10 ml/kg/min) of all the 
commonly used BDZ and has a reasonable onset/offset 
profile but considerably slower than propofol. Like 
other benzodiazepines, midazolam is an agonist at the 
BZD receptor site (interface between ,  subunits on 
the GABA

A
 receptor) and is a good sedative with 

excellent amnesic properties but no analgesic action 
[24]. Flumzenil is a specific antagonist, thereby pro-
viding a layer of safety, though it clears faster than 
midazolam and rebound sedation can occur.

7.5.3  Clonidine and Dexmedetomidine

These drugs are 
2
 adrenoceptor agonists, possessing 

potent anxiolytic and sedative actions. These agents 
stimu late 

2
 adrenoceptors in the lateral reticular 

BIS

100–85 Awake: capable of memory  
processing and explicit recall

85–75 Minimal sedation (anxiolysis)

75–70 Moderate (“conscious”) sedation

70–60 Deep sedation

60–40 General anesthesia

<40 Over anesthetized

Table 7.3 BIS levels and levels of sedation/anesthesia
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nucleus, so reducing central sympathetic outflow and 
in the spinal cord promote opioid release thereby mod-
ulating the descending noradrenergic pathway involved 
in spinal nociceptive processing. Clonidine has a rela-
tively slow onset/offset profile with a distribution half-
life of 1.2 h and an elimination half-life of 14.6 h. So, 
if used orally, the dose must be given 30–60 min before 
surgery. Clonidine at high doses (5 g/kg orally or 4 g/
kg intravenous) has analgesic properties, does not impair 
respiration or induce nausea/vomiting [25]. Cardiovas-
cular instability is more common in the elderly.

Dexmedetomidine is up to eight times more potent 
than clonidine, has a faster onset/offset profile (elimi-
nation half-life 2 h), making it more readily titratable. 
It is much more expensive with concerns being raised 
regarding hemodynamic instability and associated 
nausea/vomiting [26].

Both agents impair thermoregulatory mechanisms 
and can decrease postoperative shivering.

7.5.4  Ketamine

Developed in the 1960s, ketamine, a phencyclidine 
derivative, is a racemic mixture of S(+) enantiomer, 
which is two to three times more potent than the R(−) 
enantiomer. The (S+) enantiomer causes less dyspho-
ria and is the preferred preparation in Europe. S(+) 
also has a role moderating opioid-induced hyperalge-
sia. Ketamine is water soluble forming an acidic solu-
tion with pH = 3.5–5.5 and is known to act by inhibiting 
the NMDA receptor in a noncompetitive manner, pro-
ducing dissociative anesthesia. EEG analysis depicts 
dissociation between thalamocortical and limbic sys-
tems. Outpatient anesthesia has provided the founda-
tion for its resurgence with low dose (0.5–1.0 mg/kg) 
regimes providing weak sedation but excellent analge-
sia. Additionally, ketamine’s stimulation of the sympa-
thetic nervous system counters the hypotension and 
respiratory depression associated with propofol [22]. 
Dose-related nausea/vomiting can be troublesome. 
Sedative doses of propofol can allay the disturbing 
dysphorias/hallucinations.

7.5.5  Opioids

Despite techniques employing propofol, ketamine, and 
clonidine, the author’s practice is not devoid of opioids.

From an office-based perspective, remifentanil 
has provided substantial interest. Remifentanil is a 
very potent, pure  agonist with a time-independent 
context half time (duration of action determined by 
metabolism not distribution). The elimination half-
life is 3–10 min, being metabolized by nonspecific 
plasma and tissue esterases. This contrasts with 
alfentanil, sufentanil, and fentanyl all having longer 
context sensitive half times. Notwithstanding its 
intense analgesic action, remifentanil is a poor anxi-
olytic and amnesic [27]. Hemodynamic instability 
does not seem to be a problem and probably due to its 
ultrashort duration of action, nausea/vomiting is less 
common. Perhaps its major drawback in the office 
setting is the profound respiratory depression this 
agent induces [28].

7.5.6  Acetaminophen

A para-aminophenol derivative, acetaminophen has 
no effect on cyclooxygenase in vitro and is a capable 
antipyretic and analgesic in mild to moderate pain.  
In Europe, the use of the intravenous preparation is 
ubiquitous. In an office-based practice, acetamin-
ophen has secured a role through its opioid-sparing 
effect. Overdose can be fatal as it leads to exhaus- 
tion of hepatic glutathione reserves and possible 
liver failure.

7.5.7  Nonsteroidal Anti-inflammatory 
Drugs (NSAIDs)

NSAIDs inhibit the enzyme cyclooxygenase (COX). 
Cyclooxygenase exists as two isoenzymes. COX-1 
(the constitutive form) mediates the synthesis of throm-
boxane, produces prostaglandins controlling renal 
blood flow, and is instrumental in forming the protec-
tive gastric mucosal barrier. Platelets generate throm-
boxane on exposure to collagen, adenosine, and 
adrenaline thereby encouraging hemostasis through 
vasoconstriction and platelet aggregation. COX-2 (the 
inducible form) is produced where there is tissue 
 damage. It amplifies the inflammatory response yet 
paradoxically generates prostcyclin (PGI

2
) in the vas-

cular endothelium. Prostacyclin causes vasodilatation 
and inhibits platelet aggregation.
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So inhibition of COX-2 may tip the thromboxane/
prostacyclin balance in favor of vasoconstriction, 
platelet aggregation, and thromboembolism.

Amid reports of increased cardiac deaths many of 
the earlier COX-2 inhibitors have been withdrawn 
from the market. In the USA, celeoxib survives, whilst 
in Europe, parecoxib is available intravenously. 
Mounting concerns have placed a cloud over this whole 
class of drugs (Table 7.4).

7.5.8  Other Agents

Glycopyrrolate, used for its antisialogogue action, 
counters the increase in secretions accompanying ket-
amine usage. Dexamethasone has a dual role as an 
anti-inflammatory and antiemetic. Ondanestron a 5HT

3
 

receptor antagonist, is a powerful antiemetic, and a 
crucial drug in any rescue strategy. Adreno ceptor ago-
nists/antagonists (epinephrine, ephedrine, metaraminol, 
labetalol, esmolol) assist in maintaining cardiovascu-
lar stability. Rocuronium, a non-depolarizing muscle 
relaxant, when administered at 25% intubating dose, 

enables rectus muscle repair while the patient contin-
ues to breathe spontaneously.

7.6  Devices Used in the Delivery 
of Sedation

Currently, there is a difference as to how propofol is 
delivered between the USA and Europe. The USA pre-
dominantly uses manually controlled devices with or 
without a bolus facility whereas much of Europe has 
target-controlled infusion (TCI) devices. These TCI 
pumps deliver propofol in accordance with micropro-
cessor-controlled algorithms, based on pharmacoki-
netic modeling, aimed at rapidly achieving and 
maintaining a constant drug concentration in the 
plasma or at the drug effect site [29]. Continuing 
research into effect site TCI demonstrates a faster onset 
and greater predictability of drug action, without 
adverse hemodynamic consequences [30].

Clinically, the distinction between the two infusion 
regimes blurs when propofol is titrated with a loss- 
of-consciousness monitor like BIS.

Class Drug Site of action Main effect Role

Sedative/hypnotic Propofol CNS 
 subunit GABA

A

Glycine release

Sedation/anesthesia Principle sedative 
hypnotic

Benzodiazepines Midazolam CNS 
/  subunit GABA

A

Anxiolysis/sedation 
amnesia

Preop anxiolytic 
amnestic

2
 agonists Clonidine  

Dexmedetomodine
CNS/spinal cord 

2
 adrenoceptors

Anxiolysis/sedation 
analgesia

Preop anxiolytic 
Intraop sedation 
analgesia sparing 
other agents

Dissociative agent Ketamine NMDA receptors Dissociation/analgesia Dissociation/analgesia

Opioids Remifentanil/
FentanylAlfentanil/
Sufentanil

 receptors Systemic analgesia Systemic analgesia

Para-aminophenol 
derivatives

Acetaminophen CNS? inhibit prostaglan-
dins via COX-3 (variant 
COX-1)

Analgesia Pain relief mild/
moderate

NSAIDs COX inhibition 
Ketorolac, diclofenac
Ibuprofen, naproxen

Cyclooxygenase (COX) 
inhibition

Analgesia Pain relief mild/
moderate

COX-2 inhibitors 
Celecoxib, parecoxib

Analgesia Anti-
inflammatory

Table 7.4 Anesthetic agents
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7.7  Postoperative Nausea  
and Vomiting (PONV)

Macario’s study [3] elegantly showed that fear of 
PONV is the primary concern of patients. The hall-
mark of a successful office-based practice resides in 
the combined efforts of the anesthesiologist and sur-
geon to eliminate this outcome. Friedberg [31] ele-
gantly showed that using a non-opioid propofol/
ketamine technique, the incidence of PONV can be an 
exceptional, 0.5%.

7.7.1  Risk Factors

A number of studies, including Apfel’s [32], highlight 
the main risk factors: (1) female, (2) young, (3) non-
smoker, (4) previous history of PONV and or motion 
sickness, (5) emetogenic procedure (gynecology, lap-
aroscopic, strabismus, facial surgery, (6) duration 2 h 
or more, (7) opioid exposure, and (8) volatile anes-
thetic used.

The preoperative assessment, usually a phone call 
the day before surgery, is vital in determining the 
patient’s relative risk of PONV and goes a long way to 
providing reassurance that this issue will be addressed.

Guided by the work of Scuderi and White [33], 
patients assessed as high risk may benefit by receiving 
multimodal antiemetic therapy. This focuses on the use 
of small doses of differing classes of antiemetics so as 
to target the emesis pathway at different points. 
Numerous cocktails abound but one which the author 
has found useful incorporates: droperidol (0.625 mg), 
dexamethasone 8 mg, given after induction, then granis-
teron (0.5–1.0 mg) at the conclusion of the procedure.

7.8  Techniques of Sedation

The author has tried all manners of drug combinations 
with propofol: midazolam, fentanyl, remifentanil, but 
settled on a simpler non-opioid propofol TCI/midazo-
lam technique.

Deference to such luminaries as Friedberg et al. 
[34], who have mastered Propofol-Ketamine/BIS/
Monitored Anesthetic Care, producing spectacular 
results, in particular PONV <1%.

In the resource constrained environment in which 
the author works, sadly, BIS is not readily available, 
so ketamine is not routinely used. Traditional teach-
ing may question the use of BIS in spontaneously 
breathing patients, citing the prime validation for 
BIS coming from the at-risk paralyzed adult surgical 
population [16]. Infusing propofol by means of tar-
get-controlled plasma or effect site concentration 
counters the interindividual variability in the way 
propofol is hydrolyzed in the liver [35]. Admittedly, 
by not using BIS, the ability to distinguish move-
ment as being spinal cord or brain generated is lost. 
Usually a further injection of local solves the prob-
lem; after all the guiding tenet of the whole tech-
nique is reliant upon the surgeon providing adequate 
local analgesia.

The author’s reluctance to use ketamine without 
BIS resides in not knowing that a stable hypnotic level 
of propofol has been achieved. On the downside, ket-
amine’s effect though relatively short lived, can pro-
duce significant cerebral excitation with a concomitant 
increase in blood pressure and bleeding. Often, this 
excitation can progress to agitation manifest by addi-
tional movement within the surgical field. Table 7.5 
outlines the technique.

Clonidine 200 mcg po, 30–60 min prior to surgery  
(defer if sys BP < 100 mmHg)

Anesthetic room

Monitoring: EKG, NIBP, SpO
2

Intravenous line with appropriate non-return valve

Midazolam 2–3 mg, Glycopyrrolate 200 mcg

Supplemental oxygen: 2 l/min via nasal prongs

Operating room

Propofol TCI: start with plasma conc (C
p
 = 2.0 mcg/ml) 

stepwise increments of 0.5 mcg/ml till stable breathing pat-
tern emerges

Before injection of local anesthesia: bolus = 1.0–1.5 mcg/
ml expect some movement

Basal C
p
 = 2.5–3.5 mcg/ml

Prophylactic antibiotics, antiemetics (if high risk), 
Dexamethasone = 8 mg
Acetaminophen 1 g (intravenously 20 min before 
end procedure)
Levobupivacaine 0.25% to field (topical or via drains)

Table 7.5 Propofol target-controlled infusion (TCI) – Mida-
zolam technique
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7.9  Conclusions

A successful office-based practice is reliant on Propo-
fol Intravenous Anesthesia, avoidance of opioids, min-
imal airway intervention and enlightened use of local 
analgesia. Undoubtedly, level-of- consciousness moni-
toring provides further assurance, making the use of 
ketamine a more realistic proposition however, with 
vigilance and attention to detail, a simple and safe 
technique, as described does afford excellent outcomes 
for all concerned.
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8.1  Plan for Facelift Surgery

1. Preoperative Assessment
 During the initial visit, a consultation form is cre-
ated by the authors and is used to thoroughly address 
each point of the first encounter with our client 
(Table 8.1).

2. Assessment of the Degree of Suitability for Surgery
 Once the initial consultation has been performed, 
the patient’s degree of suitability for surgery is 
assessed. Patients lie within one of three categories:
(A) Not suitable
(B)  Suitable, once certain conditions have been 

met 
(C) Suitable

3. Assessment of the Biological Suitability for Surgery
 Various preoperative tests need to be performed in 
order that patients can safely undergo surgery. This 
list serves as an example of which tests may be 
requested preoperatively as each client will have 
different tests depending on their individual medi-
cal history [1–3].
Baseline Study
(A)  Blood tests, such as kidney function, hemoglo-

bin, and clotting factors
(B) Urinalysis
(C) Electrocardiogram
(D)  Report from general practitioner or family 

doctor

4. Analysis of Anatomy
 During this stage of the assessment, the patient’s 
face is analyzed in detail, with the aid of photo-
graphy. Particular note is made of deficiencies, 
asymmetries, and abnormalities such as scars. 
Preoperative photography is valuable in further 
defining this facial assessment, as well as being 
extremely useful for medicolegal purposes [4–6]. 
As well as the photographs, notes are made in the 
patient’s chart on standard diagrams (Fig. 8.1).

5. Discussion of Surgery
 For those patients felt to be suitable for surgery, a 
full consultation is conducted and the patient is 
asked what exactly is bothering them with their face 
and after we agree in principle on the procedure, 
whether it is surgical or nonsurgical, the procedure 
is discussed in detail together with the possible 
complications and show them some examples of 
pre- and postoperative cases of similar age and 
deformity for them to get an idea of the likely out-
come of surgery [7–10]. The mental state is assessed, 
as the authors consider patients not suitable if:
(A) They have unrealistic expectations of surgery.
(B)  Suffer from any mental condition, whether it is 

depression or body dismorphophobia or a body 
image problem, they should be excluded from 
surgery.

(C)  Very aggressive patients who seem angry about 
something not related to the surgery.

(D)  The deformity is so minute and the patient magni-
fies its significance and its magnitude. Remember, 
a millimeter on the face is a mile on the brain in 
the thinking of those patients.

(E)  Patients with relationship difficulties and dep-
re ssion must not undergo surgery until they are 
stable.
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MR ERIAN

CONSULTATION REPORT

Consultation Date …………………………………….

Ref by …………………………………………………….

Tel. No ……………………………………………………

Patents Details:-

Forename/s ………………………………………….

Surname ………………………………………………….

Address ……………………………………………….

Date of Birth ……………………………..........................

Sex ……………………………………………………….

Tel. No …………………………………………………..

Patient’s GP:-

Name …………………………………………………

Address …………………………………………

………………………………………………………...

…………………………………………………………

Procedure/Interest…………………………………………………………………………………

History of Present Complaint……………………………………………………………………..

…………………………………………………………………………………………………………

Previous Surgery and Medical Illness……………………………………………………………..

Previous Mental Problems…………………………………………………………………

…………………………………………………………………………………………………………

Family History:

Husband/Wife……………………………………………………………………………………….

Children………………………….……………………………..……………………………………...

Work…………………………………………………..………………………………………………...

Social…………………………………………………………...............................................................

Family/Friends…………………………………………………………................................................

Patient’s Hope & Expectations of Surgery …………………………………………………………..

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

General History :-

Smoking ……………………………………………. Drinking ………………………………..

Pill …………………….......

Drugs/Medications……………………………………………………………………………………

Allergies …………………………………………………………...

Previous Anesthetic ………………………………………..

Table 8.1 Consultation form for preoperative assessment

(continued)
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(F)  Heavy smokers with long-term damage as a 
result of nicotine should be excluded and the 
surgeon should point out the increased risk of 
bleeding necrosis and infection [11].

(G)  Patients with medical conditions that interfere 
with the anesthetics should be considered care-
fully and their medication should be reviewed by 
a physician prior to undergoing surgery [1, 3, 8].

(H)  Patients with infectious diseases and sexually 
transmitted diseases are counseled carefully 
prior to surgery.

Careful examination is conducted in the presence of a 
chaperone to identify the clinical problems with the 
consent of the patient.

Further discussion is carried out. A copy of the con-
sent is given to the patient and this is discussed in detail. 

During the 2 weeks before surgery which we consider 
the minimum time to allow clients to reflect on surgery, 
the patient has time to read this copy of the consent, so 
that any remaining questions may be answered before 
the form is signed. As well as  discussing consent, the 
type of anesthesia, the dressings, and the likely postop-
erative course are discussed.

8.2  Facelift Preoperative Instructions

Before surgery, patients receive a copy of the preoper-
ative instructions. This allows patients to have time to 
read this information at least 2 weeks before surgery, 
as well as giving them time to follow the instructions. 

Table 8.1 (continued)

Examination and General Description…………………………………………………………………

Specific Description of Relevant Areas ……………………………………………………………..

…………………………………………………………………………………………………………..

General Examination :

BP …………………H.S ……………………Pulse ………………….CVS ……………….

Chest …………………………………………..Abdomen ……………………………………….

My Opinion/Comments ………………………………………………………………

Patient is (A) Good Candidate

(B) Suitable with Reservations

(C) Poor Candidate and Surgery not indicated

Operation Recommended :

Clinic …………………………………………. No. of Nights ……………………… Type

Anesthetic ………………………

Date …………………………………………… Time to Report ……………………. Last

Food/Liquid ………………………

Special Instructions to Patient …………………………………………………………………………………………………….

……………………………………………………………………………………………………………

Signature ……………………………………………………………………….

I agree to your contacting my GP and for him to provide you with details of my medical history.

Signed …………………………………………………

Date …………………………………………………...

I do not wish you to contact my GP

Signed …………………………………………………..

Date ……………………………………………………..
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Along with this, patients also receive a copy of the 
postoperative instructions and the consent form, so 
that they may be fully informed and prepared for the 
operation.

The authors have found that preoperative instruc-
tions are best presented in the form of a list. This allows 
patients to more easily understand the instructions, as 
they are able to go through the list item by item.  
As patients have a copy of this at hand, they may even 
use the list to check off items as they have understood 
and completed them.

Preoperative Instructions

(A)  Your facelift will be performed under twilight 
anesthesia (intravenous sedation and injection 
of local anesthetic solution into the tissues). 
You will not have general anesthesia, and the 
twilight  technique will allow for a speedier 
recovery. Because you will not have general 
anesthesia, you will not have many of the side 
effects such as a sore throat or significant nau-
sea and vomiting. Though you will not remem-
ber, the intravenous sedation allows you to 
obey commands during the operation, which is 
important, for example, in turning your head. 

Because the muscles are not completely para-
lyzed, the surgery is safer, since nerves can be 
tested and thereby are less likely to be injured. 
Due to the large amount of local anesthetic put 
into the tissues during the operation, there will 
be very little pain when waking up in the recov-
ery room, and this also helps in a speedier 
recovery [1, 10, 12, 13].

(B)  Please bring with you a pair of sunglasses, a 
headscarf, and/or a hat to wear upon discharge. 
This is for your comfort. In addition, plan to 
wear shirts that open at the front and do not 
require being pulled over your head [3, 14].

(C)  Please do not wear any makeup, lotions, or 
creams on the day of your surgery. Wash your 
hair and face on the morning of the operation.

(D)  Do not take aspirin or other medicines that may 
thin your blood, and thus lead to bleeding and 
bruising complications, for 1 week before your 
surgery. This includes vitamin E and other 
herbal/nonmedical preparations, as well as alco-
hol consumption, which can lead to excessive 
bruising and bleeding. Please ask the surgeon if 
you are unsure of what not to take. If you take 
medicines such as warfarin in order to thin your 
blood, please consult with the surgeon in order 
that this is managed properly [3, 15].

(E)  Within the week before your operation, do not 
have you hair bleached, tinted, colored, or 
permed, as this may affect the skin on your 
scalp. You will be able to have your hair treated 
again 6 weeks after surgery, as fresh scars can 
be sensitive to chemicals used in treating hair.

(F)  Do not have your hair cut before surgery. 
During surgery, your hair will not be cut, and 
will eventually cover the incisions of your 
operation. It may be better to have longer hair 
as this can cover up the scars. There will be 
postoperative instructions about when you will 
be able to wash your hair after the operation.

(G)  Please write down any questions you may have 
thought about since the consultation and you 
will be able to ask these on the day of your 
operation.

(H)  Please expect to stay in the hospital overnight 
and arrange for someone to pick you up the 
next day. You will not be able to drive, and a 

Fig. 8.1 Standard diagram for patient analysis. 1 – Brow,  
2 – peri-orbital (eye area), 3 – cheek, 4 – upper lip, 5 – chin and 
jowl area
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responsible adult will need to come pick you 
up. For the first few days following surgery, it 
may be useful to have someone to help you 
with everyday activities.

(I)  If you smoke, please avoid smoking for as long 
as possible, but for at least 2 weeks before the 
operation. The longer you give up smoking the 
better. Smoking reduces the amount of oxygen 
in the blood which is likely to cause problems 
with wound healing [11].

Postoperative Instructions

(A)  You will experience swelling of the face, as well 
as some bruising which may extend into the neck 
and chest. This is normal and may take 2–3 weeks 
to disappear completely. Swelling may make 
your face feel tight. Over the first 3 days, you 
may apply ice packs (or bags of frozen vegeta-
bles, such as peas, covered with a cloth) to your 
cheeks for about 20 min every hour. Flannels 
kept in the fridge are also useful as they can be 
applied directly to the face [3, 14].

(B)  Rarely, drains, which are small plastic tubes to 
allow fluid to escape from the surgery, may be 
placed at the time of surgery. These will be 
removed the day after surgery, before you go 
home [16].

(C)  You will feel drowsy following surgery. It is nor-
mal to wake up and doze off during the first day.

(D)  Eat a diet consisting of soft food for the first 
3 days. You will find it difficult to eat food that 
requires much chewing. Soups and yoghurts 
are good examples of soft foods. Drinking flu-
ids through a straw is useful as you do not have 
to open your mouth too widely.

(E)  You may wash your hair 3 days after surgery. It is 
important that the incisions remain dry for 48 h. 
Do not have a bath for 1 week after surgery.

(F)  You should avoid lying flat, and when sleeping, 
you should be propped up with several pillows. 
This helps reduce swelling, by allowing gravity 
to remove fluid from the face. You may, for 
example, try two pillows under the head and 
one under the shoulders.

(G)  Limit your activities for 2 weeks after surgery, 
especially bending, straining, and lifting. During 
the first 2 weeks, activities such as light house 

work and gentle walking are fine. Avoid exces-
sive head-turning and any physical exertion. 
Movements such as these will place strain on 
the incisions and may cause them to stretch and 
widen. You may resume activities such as jog-
ging 1 month after surgery [3, 14].

(H)  You may return to work when you feel able, 
though many people allow 2 weeks as most of 
the bruising and swelling will have disappeared 
by then.

(I)  Please take any medicine that has been pre-
scribed, such as pain killers. If you should have 
pain that is not relived by the pain killers, 
please call the surgeon. Do not take aspirin or 
other medicines that may thin your blood or 
cause bruising for 1 week after surgery.

(J)  The day after surgery, before you are dis-
charged to go home, the surgeon will change 
your dressings and check the incisions. After 
you go home, you may remove the dressings in 
3 days [17] (Fig. 8.2).

(K)  If you should see bleeding coming through the 
bandages, please call immediately. You will be 
given the phone numbers of the surgeon, the 

Fig. 8.2 Postoperative bandage
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surgeon’s assistant, and the hospital, should 
you have any questions. Please do not hesitate 
to call at any time. In addition, please call if 
your pain should continue to get worse or if you 
should experience a fever [17, 18].

(L)  Please do not take alcohol for 1 week after 
surgery.

(M)  Please completely avoid the sun for 3 weeks 
after surgery as this can increase swelling. After 
these 3 weeks, please use sun block daily (at least 
SPF 15) and wear a protective hat. These things 
are good for your skin in general, as well as to 
help the healing process after your facelift.

(N)  You may have a facial and/or have you hair 
bleached, tinted, colored, or permed 6 weeks 
after surgery.

(O)  You should expect to return to see the surgeon 
about 1 week after surgery for a postoperative 
visit. During this first week, it is usually a good 
idea to take time off work. At this postopera-
tive visit, as well as inspecting the face and 
incisions, the surgeon will remove any stitches 
and skin staples. After this visit, you will also 
be asked to come see the surgeon after about 
6 weeks, to once again check your face and the 
incisions. If everything is healing well at this 
point, you may be asked to return for another 
postoperative visit in several months to 1 year’s 
time for a long-term follow-up.

(P)  You may use makeup 1 week after surgery, 
though there are specialized, medical makeup 
preparations which may be used immediately 
once the dressings are removed.

(Q)  If you smoke, please try to avoid smoking for 
as long as possible, but for at least 2 weeks. 
The longer you can avoid smoking, the better it 
is for the healing process [11].

(R)  For men, because parts of the face may remain 
numb for the first few weeks, we recommend 
using an electric razor for shaving. This reduces 
the chance for cutting the skin and bleeding 
while wet-shaving.

(S)  The final result of the surgery will be evident 
from about 6–9 months after the operation. 
By this time, the scars will have softened and 
faded.

(T)  If you also had eye bag surgery to the upper 
eyelid, you will have that stitch removed at your 
1 week postoperative visit. If you had lower eye 

bag surgery, you may or may not have an inci-
sion where stitches will be removed. During 
this first week, you will be using antibiotic eye 
drops to lessen the sensation that here is some-
thing in your eye and to prevent a very small 
risk of infection. Your eyes may feel watery. 
You may wear sunglasses during this time, but 
you should be careful not to injure the facelift 
incision near the ear. Normal postoperative 
swelling and bruising to the upper and lower 
eyelid areas may take several weeks to resolve 
completely. During this time, it may also feel 
tight when closing your eyes. After 2 weeks, 
you may massage the lower eyelid area with a 
gentle but firm upward movement. Please do 
not wear contact lenses for 2 weeks following 
surgery. Though a dramatic result can be appre-
ciated within the first few weeks, the final result 
will take about 6–9 months [19–21].

(U)  If you had liposuction to the neck, you will 
notice a very small 2 mm-long incision just 
under the chin. This will heal without stitches. 
The dressings used for your facelift incorpo-
rate the liposuction area of the neck as well. 
Normal postoperative swelling and bruising 
will take several weeks to resolve completely. 
Over the course of several weeks to months, 
not only has fat been removed at the time of 
surgery, but the skin of the neck will progres-
sively tighten and marked improvement will 
continue to occur. You may perform gentle but 
firm massage in an upward direction, to both 
sides of the neck, 2 weeks after your operation 
[1, 19, 22].
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9.1  Introduction

There are many variations of the theme of facial imag-
ing and in this chapter the author endeavors to present 
some of the applications of imaging and some of the 
pitfalls. One could easily envisage that a chapter with 
this title will be focussed on photography, especially in 
the context of a text on facial rejuvenation. In fact this 
is indeed the case, but there is a wider dimension to 
straightforward photography. There is a need to con-
sider elements beyond before and after photographs. 
This would include problems of photo storage and 
retrieval, issues of privacy and copyright. Consent of 
the subject to the capture of their image and the subse-
quent display of that image is an issue often neglected 
or at least discounted by many practitioners.

The author will try to focus on practical issues and 
identify problems pertinent to an active clinical esthetic 
practice. There are many publications which cover in 
great detail photo-optics, light physics, and tips on tak-
ing a great photo. F-stops, aperture, shutter speed do 
not feature significantly in this chapter.

9.2  The Camera

Digital photography has overwhelmed the print/film 
version of the art, certainly in the realm of a clinical 
practice. The choice of camera comes down to digital 
SLR and the compact digital pocket version.

The digital SLR style owes much to its film ver-
sion predecessor. This camera allows a great deal of 
manipulation of variables. The value is of course 
great flexibility in taking the photo with the right 
exposure and depth of focus, the challenge however 
is becoming a master of that very flexibility. There is 
clearly going to be more onus on the operator. Luckily, 
most of the newer ones still have a fully automatic 
function.

Great examples of digital SLR cameras are Nikon 
and Canon. If, however, you are like me and pre-
fer the “point and shoot” variety then the compact 
fully automatic digital is worth looking at. There 
is a plethora of brands and degrees of complexity 
and sophistication from which to choose (Figs. 9.1 
and 9.2).

Facial Imaging
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Fig. 9.1 A digital SLR camera with automatic function but also 
fully selectable for shutter speed, aperture, F stop, and the rest. 
Most of these cameras also have an interchangeable lens capa-
city and produce an excellent image
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9.3  Resolution

Camera resolution is a commonly used selling point 
with digital cameras. As a general rule the higher the 
number of pixels the better the resolution and therefore 
the better the reproduction of the photograph. With 
more pixels though comes a higher cost of the camera. 
So how much is enough?

Most often 3 or 4 megapixels is sufficient for most 
purposes. Used at the highest resolution, each camera has 
sufficient space on its file storage for up to a hundred or 
so pictures. If one reduces the resolution on the camera 
often one can achieve storage of several hundred images. 
When photos are used only for the clinical record then 
such an approach is acceptable. However, there are pit-
falls if you wish to publish the photos in a journal or if 
you wish to enlarge them significantly to display a par-
ticular feature or simply use a larger screen.

A digital photo of only, say 100 KB, might be very 
well reproduced on your laptop or office PC. However,  
if you wish to use that photo projected onto a large screen 
then the resolution is too poor to display the features 
properly. In my view, aim for a photo size of 500 KB to 
1 MB, this will give the best flexibility. If you take a full 
face photo and need to display, for example, eyelashes, 
then you will need a photo size of perhaps 2 MB.

The common concern with many practitioners is the 
size of the storage files necessary to accommodate very 
high resolution photos in the numbers pertaining to most 
busy practices. This is a valid concern but the cost of digi-
tal storage is coming down quickly and by considerable 
margins. However, if your requirement is only your own 
clinical record, then a lower-resolution photo is accept-
able (3–4 megapixel camera). But, if you have an interest 
in education, presentations, publishing, then invest in a 
high-resolution camera (anything above 6 is fine).

9.4  Lighting

In the author’s view, lighting is the key element to get 
right to display the subject well and honestly. Paying 
proper attention to this aspect will improve your  photos 
greatly.

There are a number of lighting options available and 
the most common is the camera mounted flash. In the 
compact automatic camera, the flash is front mounted 

Fig. 9.2 Compact fully automated digital camera. “Point and 
shoot” camera style

Practical Tips

Digital SLR
Be aware of the physical size of the unit. 

Larger cameras are more trouble to move 
around. Purchase a good tripod for steady shots. 
To get best use out of this style of camera it is 
best to have a dedicated photography space.

Compact Automatic
Great if you have to move between clinics, 

easily transportable. Purchase an extra battery. 
This is more important than a bigger memory 
card. Carry a charging unit with you just in case.

Practical Tips on Resolution

For clinical records a 3–4 megapixel camera is 
usually sufficient and will cost almost half the 
amount of a 8–10 megapixel camera.

Zoom capacity is very useful. Optical zoom 
is better than digital zoom. Look for a minimum 
of ×3 optical zoom. This is common to most 
cameras. If you can get ×5 optical zoom, then 
this is about all you should need.

Macro function is important. Some cameras 
have an extra close setting called “macro mag-
nifying glass.”

When sending photos via email, your com-
puter program might automatically reduce the 
resolution for faster transfer. You need to be 
aware of this because the quality at the other end 
might not be suitable for the intended purpose.
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and therefore strikes the target in a unidirectional mode 
but also a divergent light stream. Although this produces 
a well lit surface, there is an increased difficulty with 
shadowing against the background screen (Fig. 9.3). 
Poor selection of exposure can easily “wash out” the fea-
tures of the subject and this type of flash can make a face 
“flatter” because of the flooding unidirectional light.

The SLR type of camera also comes with an inbuilt 
camera mounted flash but most also have the capacity 
for mounting an extra flash. In this circumstance there is 

an advantage to use a ring flash. As the name suggests, 
the shape of the flash bulb is a ring which produces a 
softer and more dispersed light source. Effectively, there 
are multiple points of light emission and each with a 
divergent character, and as there is considerable cross-
over of the light streams, a more diffuse end result is 
achieved. This gives a more even lighting of the subject 
and often will decrease the shadowing problems.

In the author’s view the best lighting is achieved 
by high levels of ambient light. In practice, almost 
always the ambient light comes from above the sub-
ject unless one has a dedicated photographic booth. In 
a booth situation one can place directional flash points 
from below as well. Most clinicians do not have the 
available space to dedicate to a properly set up photo-
graphic studio with properly placed and coordinated 
multiple flash points. Additionally, most clinicians 
will visit different venues and will not have consistent 
ambient conditions for photography.

The best ambient light is fluorescent with predomi-
nance in shorter wavelengths giving a brighter “clean” 
light. Halogen lights also have a blue predominance 
and give a good light. Incandescent lamps, commer-
cially available in most buildings, have a predomi-
nance of slightly longer wavelengths and give a more 
yellow light. This is often referred to as a “warm light.” 
Camera flashes are generally a very bright “clean,” 
light with a predominance of shorter wavelengths.

Direct camera flash can “wash out” the finer details 
on the subject (Fig. 9.4). This is particularly in a facial 

Fig. 9.3 Front mounted flash with compact automatic camera 
showing shadowing on the background. This also obscures the 
features and outline of the subject

a b

Fig. 9.4 Direct flash can wash 
out the finer details on a sub-
ject. Over exposure will efface 
the photos hiding natural 
contours and texture. Note also 
the differences in color and 
texture between flash and no 
flash. (a) No flash. (b) Same 
distance with flash
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procedure where it is important to show this detail. 
Especially when the procedure involves improvement 
of skin texture and complexion these fine details of the 
skin are important to demonstrate in before and after 
photographs. Figure 9.5 shows a series of photographs 
taken at the same sitting, using the same camera and 
subject. Only the lighting elements have varied. In the 
first photo taken on a compact automatic, no flash was 
used. In this photo the color elements are softer because 
when using only ambient light there is a very diffuse 
light source. Fine details can be picked up quite easily. 
Because the light is largely from above, the shadow-
ing in the acne scars is not washed out and provides 
the contrast necessary to display this feature. From the 
same position in using the automatic flash the colors are 
“warmer,” that is, more red and yellow on display. This 
is primarily because the greater amount of light flooding 
the subject alters the reflection of wavelengths differ-
ently and so the camera “sees” more intense color. The 
problem with this photo is that the flash is reflected quite 
strongly from the convexity of the malar eminence and 
almost completely washes out the detail here. The side 
of the cheek fares better in displaying the acne scars but 
also the fine shadowing seen in the earlier shot tends to 
obscure the detail of the acne scarring. Using the same 
camera and flash, but this time the camera is positioned 
at one meter and the camera zoom lens is used to create 
the same framing, the warmer colors are retained and 
there is more even distribution of light. Still, however, 
the malar eminence reflects more and does not achieve 
quite the same detail as the first “no flash” photo.

Why should the camera distance make any signifi-
cant distance at all? After all light travels in straight 
lines and is so incredibly fast. All true, but the light 
from the flash is unidirectional but also divergent and 
so the intensity of the projected flash diminishes expo-
nentially with distance traveled. So, one can make 
adjustments for the ambient conditions in varying 
locations by experimenting with both “flash” or “no 
flash” and with distance from the subject. There is a 
limit to this aspect of things though which you will 
find out in a less clinical setting particularly at night. 
When used with a flash, the camera also automatically 
selects a different aperture and shutter speed. If your 
subject is more than 3 m (10 ft) away then your subject 
will be almost fully blacked out. Try taking the same 
shot with the flash off; you might be surprised how 
well the photo turns out. Remember though the shutter 
speed is also slower and you need a steady hand.

a

b

c

Fig. 9.5 Do not use flash. The “low light” mechanism of the 
camera will compensate to produce a good quality image with 
good exposure. (a) Compact automatic, no flash, set on macro, 
camera distance 300 mm. (b) Compact automatic, with flash, set 
on macro, camera distance 300 mm. note some loss of detail and 
washed out appearance of the malar eminence. (c) Compact auto-
matic, with flash, camera distance 1,000 mm and using camera 
zoom to get a similar framing. Note that the malar eminence is 
still a little washed out but not as much as the earlier photo. From 
a purely photographic perspective the subject has more color 
definition and the end result is a “warmer” image
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9.5  Background

The important aspect of clinical photography is to dis-
play the subject matter clearly. In very close up shots, 
the image fills the entire field and so background 
issues are not as important. With a more distant facial 
shot the background presents some issues. Too much 
clutter in the background distracts from the subject 
(Fig. 9.6).

9.6  Advertising and Ethics

A discussion of advertising and ethics is not out of 
place in a chapter on facial imaging. The images we 
generate in our practices, although essential for our 
own records and our own professional monitoring of 
results, are often used as marketing tools to attract 
potential customers. To avoid privacy problems, cer-
tain clothes and jewelry that may identify the patient 
should not be photographed (Fig. 9.7). We have all 
seen advertising which feature “Before and After” 
photographs. Such advertising of itself is not out of 
place and can be a very useful method of conveying 

accurate information to patients. Used in this manner 
photographs are a valuable resource. However, the 
pictorial display needs to be honest and accurate. If 
not, then it is simply misleading and preys on patient 
vulnerabilities.

a

b

c

Fig. 9.6 (a) A generally cluttered background provides distrac-
tions. (b) The appearance of straight lines in the background of this 
photo is a particular concern. (c) Sometimes the camera is focused 
on a particular point in the background and so the subject becomes 
blurred

Practical Tips

With flash, stand further away and use the 
zoom capacity of the camera to get the close up 
view. With good ambient lighting, do not use 
flash. Most cameras have a “low light compen-
sation,” which will still give you a good quality 
image even when ambient lighting is low.

Practical Tips

Doors and walls provide good blank back-
grounds. Avoid a highly reflective background. 
Avoid window and door frames and watch for 
door handles. Plain curtains provide good back-
ground. Dull plain colors work best: mid-blue, 
burgundy, grey, and beige.
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9.7  Before and After Photos

The accuracy and honesty of “Before and Afters” is so 
important. We want to be able to display our results in 
an honest and informative fashion. We should not be 
engaging in cosmetic photography rather than showing 
off the results of our cosmetic practice. There is noth-
ing wrong with presenting good flattering photographs 
of patients but we must make a distinction between the 
great “glamour shot” and the genuine results of our 
treatments.

The author adheres to a Code of Practice for 
Advertising which includes Before and After photo-
graphs. This is essential for a number of reasons, not 
the least of which is just simple accuracy and hon-
esty. There are a number of jurisdictions in the world 
where the Regulatory Authorities are very much 
against advertising cosmetic procedures because of 
the  inaccuracy often portrayed. This is often consid-
ered to influence patients to have a procedure by sug-
gesting better results than what may realistically be 
obtained.

If the subject of these photos (Fig. 9.8) was 
to advertise the value of say microdermabrasion 
(which the patient genuinely has had) then this 
would be very misleading since the photos also 
demonstrate the result after microdermabrasion, 

thread lifting, and fillers to lips. Then consider that 
the pose, lighting, hair, and makeup differences 
and it can easily be seen how patients might have 
the wrong impression of the potential results from 
microdermabrasion.

Reproduced below is the section of the Code of 
Practice for the Australasian College of Cosmetic 
Surgery dealing with Advertising, and I believe it pro-
vides an excellent template from which to consider 
one’s approach to advertising and photography.

ACCS Code of Practice Section 2

(Full code available at www.accs.org.au and hit the 
icon on the Home Page).
 2. Advertising and promotion.
 2.1  Advertising must not contain false, misleading or 

deceptive statements, or create misleading impres-
sions about the doctor or clinic or the services 
offered. It should provide balanced information on 
the procedures or products advertised and should 
not suggest these are risk free. Critical omissions 
can also be misleading.

 2.2  Members must not mislead consumers about the 
need for any procedure.

 2.3  Superlatives should not be used in any advertis-
ing unless they can be readily proven to be cor-
rect and as such are not misleading. For example, 

a b c

Fig. 9.7 (a–c) Avoid photographing distinctive clothes and/or jewellery. Such items could allow identification of the subject
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to claim that a particular breast implant has the 
“least” risk of a specific complication would be 
acceptable if true and supported by the peer 
reviewed literature. Such information is of value 
to consumers. To claim a practitioner is the “best” 
in any way is not permissible as it is a value judg-
ment, not readily proven, which could mislead 
consumers.

 2.4  Members must be able to substantiate any claims 
made in their advertising at the time the claims 
are made.

 2.5  Comparative advertising should be used with cau-
tion. It can be valuable in conveying information 
to consumers but it must be correct and readily 
proven. For example, to claim a type of treatment 
is safer than another type of treatment is accept-
able if true and supported by the peer reviewed 
literature. Again, such information is of benefit to 
consumers.

 2.6  Photographs may be used to display the results 
of treatment and or complications. “Before and 
after” photographs should be presented with 
similar pose, presentation, lighting, and expo-
sure. Any uncomplicated results shown should 
be typical and be likely to be reproduced in a 
similar patient. Photographs must not be altered 
in any way other than to protect a patient’s iden-
tity. “Before and after” photographs must be of 
the advertising doctor or clinic’s own patients 
and contain accurate and informative captions. 

Where before and after photographs are used 
the procedure being referred to must be the only 
change that has occurred to the person being pho-
tographed. Further, a clear statement that the pro-
cedure being referred to is the only change that 
has occurred to the person being photographed 
should be included when photographs are used 
in advertising.

 2.7  Testimonials should not be used in advertise-
ments.

 2.8  Medical or surgical procedures should not be 
offered as inducements or prizes in competitions 
or contests, or as a way of generating business.

 2.9  Offers of gifts or other inducements (e.g., time 
sensitive discount periods) shall not be used in 
order to attract potential clients.

2.10  Discounts for early payment should not be used 
as an inducement to commit to a procedure.

2.11  No member will offer finance facilities as part of 
the services provided, except a credit card facil-
ity. In no circumstances should a member accept 
any commission from a credit provider.

Cosmetic Photography is the term the author uses to 
describe “improvements” after treatment, which exag-
gerate the benefits. Figure 9.9 shows how lower eye-
lids can be remarkably improved. These photos show 
what might be a great result from “lower lid” bleph-
aroplasty and repositioning of intraorbital fat. 
However, in fact, the photos show how manipulating 

a

b

Fig. 9.8 (a) Before.  
(b) After. Photographs need a 
similar pose and lighting and 
should contain a statement 
detailing all of the treatments 
the patient has had to 
produce this change. If 
microdermabrasion only is 
being advertised, this would 
be false since, in this 
instance, she had micro-
dermabrasion, thread lifting, 
and fillers to lips
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lighting and exposure can give a result. No surgery has 
been performed on this patient.

Similarly, in Fig. 9.10 we can see a big improve-
ment in periorbital wrinkles and lines which could be 
purported to be from botulinum toxin or even perhaps 
fractionated laser resurfacing. In fact, all that has hap-
pened here is the patient has relaxed or contracted their 
orbicularis or simply are smiling. Because the photo is 
closely cropped, an inexperienced eye will not detect 
the activation of the muscles involved. When assessing 
such treatments the photo should have a wider frame so 
that it can be clear that there is no fudging involved.

In reality, cosmetic treatments, be they surgical or 
nonsurgical, are very good these days and there is 
excellent training available in most continents. Photos 
do not need to be fudged. Results usually speak for 
themselves and if photos are accompanied by accurate 
captions and explanations then patients are more likely 
to harbor realistic expectations and not be misled.

9.8  Consent

In any medical endeavor, it is important to obtain 
informed consent from the patient. This also includes 
consent for the use of a photographic image. In my view, 
it is important to obtain specific consent for the use of 
photos. We all routinely use before and after photos as 

part of the patient record. Many consent forms have a 
general statement to the extent that the patient “consents 
to the use of photographs for medical record purposes.” 
Such a statement does not extend to the use of photos for 
advertising or any other purpose. Sometimes the general 
statement might include “… use of photos for medical 
records or education purposes.” It is imperative to be 
more specific about the exact nature of the “education 

a bFig. 9.9 (a) Before. (b) After. 
Good cosmetic photography 
to show improved lower 
eyelids. No procedure has 
been performed simply add 
flash and a different exposure

Fig. 9.10 Before and after crows’ feet lines. Cosmetic photog-
raphy, no treatment at all, just relaxation/activation of obicularis 
muscle. Close cropping of the photo might fool an inexperi-
enced eye



1039 Facial Imaging

purposes.” Is it planned to use these photos in a closed 
“in house” teaching event or for use in a conference? Or 
is it “education” for potential new patients?

All of these scenarios need to be explored specifi-
cally with the patient. If this is neglected then the 
patient will most likely have a strong case against you 
if they decide to follow legal pathways.

Consent also needs to address the issue of time 
frame. Is it reasonable to use an image taken and its use 
consented to several years past? Circumstances may 
have changed with the patient and a previously given 
consent may be long forgotten. This may cause diffi-
culties for both the patient and the practitioner. I would 
urge anyone planning to use an identifiable image of a 
patient to make sure they have specific, written consent 
for its use. Secondly, inform the patient that you are 
about to use their image in the particular format so that 
they are not caught by surprise by any of their friends 
who sees the image before they themselves do.

9.9  Special Problems with Consent

Many patients are only too willing to allow their image 
to be used in a medical teaching format such as a pre-
sentation at a medical conference. However, it is 
becoming more frequent for others in the audience to 
video or at least take still photos of the presentation. 
This is a breach of trust; firstly against the doctor pre-
senting the material and secondly against the patient. 

The patient gave their permission to their trusted medi-
cal practitioner with specific conditions. That consent 
does not extend to the unknown doctor in the audience 
who “steals” that image. I personally have had the 
experience whereby a photo in one of my presenta-
tions featured in another doctors advertising.

Another area where one can be caught is with tattoos 
or particular items of clothing. Although a patient’s face 
may be obscured or another part of the body featured in 
the photo, distinctive tattoos, a particular piece of jewelry 
(bracelet, necklace, pendant, etc.) may be identifiable. 
While it might be argued that even though the patient 
(or family) might recognize the subject, others would not 
and thence confidentiality has been honored; the fact that 
the patient can recognize themselves may translate into 
a sense of betrayal of trust and lead to serious conse-
quences. We must remember that many of our patients 
are vulnerable, and with a heightened sense of fear.

9.10  Radiology

No chapter on facial imaging would be complete with-
out some mention of the more purely clinical imaging 
techniques.

X-ray is the traditional imaging technique which 
has served very well for many years. It is useful as a 
quick initial radiologic examination of the facial bones 
for fractures or in assessing placement of screws/align-
ment post-surgery (Fig. 9.11). X ray utilizes a high 
energy electromagnetic beam that penetrates the anat-
omy in question and impacts onto the x-ray sensitive 
film plate. Dense structures, such as bone, attenuate 
the x-ray (block), whereas soft tissue structures let it 
pass through. The resultant image is one of shades or 
white/grey. Certainly, soft tissues can be imaged to a 
degree by lowering the intensity of the beam but this 
will also sacrifice clarity. Both figures display the clear 
outline of the bony anatomy but suffer from a confu-
sion of overlying and surrounding anatomical struc-
tures making interpretation of anatomy off the main 
axis of focus much more difficult.

9.10.1  Computed Tomography (CT)

Computed tomography (CT) is an excellent imaging 
technique for imaging the bones and their alignment in 
the face (Fig. 9.12). A plain CT shows slices in coronal 

Practical Tips for Consent  
for Photography

Patients should be asked to consent specifically 
to the use of their photos for particular purposes:

1. The doctor’s own clinical record
2. For use in the doctor’s or nurse’s office as 

talking points for other patients
3. Display of the photographs in the waiting 

room
4. Use of the photos for medical conference 

presentations in projected slides
5. Publication of photos in magazines, books, 

newspaper, TV advertisements
6. Publication of photos on the practice web-

site or other internet options
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or sagittal or even horizontal planes. For composite 
images, an x-ray source rotates around the face, with 
x-ray sensors opposite the source collecting the data. 
The patient continuously moves through the CT tube, 
whilst the x-ray tube and detectors rotate around the 
face, enabling three-dimensional data to be acquired. 
This data in turn can be visualized from multiple orien-
tations. The obvious advantage of CT of the face is the 
exquisite delineation of bony anatomy with high resolu-
tion, with no superimposition of anatomy as per x-ray.

9.10.2  Magnetic Resonance Imaging (MRI)

Magnetic resonance imaging (MRI) is the modality 
of choice for imaging the soft tissue structures of the 
face (Fig. 9.13). MRI utilizes a strong magnetic field 
together with radiofrequency pulses on the resonant 
frequency of hydrogen to obtain the images. The RF 
pulses excite the hydrogen atoms of the tissues and in 
turn these tissues emit a signal which the MRI machine 
collects to form an image. MRI has excellent definition 

a b

Fig. 9.11 (a) Plain x-ray showing placement of fixation device on a lower orbital rim. (b) Plain x-ray showing tripod fracture right orbit

a1

ba2

Fig. 9.12 (a) Two-dimensional CT of skull showing fibrous dysplasia. (b) Three-dimensional view of the same patient above. The 
three-dimensional view is a compilation of multiple scan slices
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a

b

Fig. 9.13 (a) MRI showing an encephalocoele. Note the clear delineation of the different soft tissue components of the image. 
(b) MRI showing infraorbital nerve
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of soft tissue structures, with better soft tissue char-
acterization than all other imaging modalities. MRI 
is used primarily to look for soft tissue masses, bony 
masses, soft tissue anatomy, nerves of the face, and 
orbits. It is not used for imaging cortical bone, as it has 
no hydrogen component and appears black (hypodense) 

on the MRI pictures. CT is best if looking for fractures, 
bony alignment, etc. MRI is the imaging modality of 
choice if looking for perineural spread of SCC and can 
identify extensions into the orbit or oral cavity of this 
dermatologic tumor. So, as a planning tool, it is very 
useful in surgery.
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10.1  Introduction

Modern facial rejuvenation surgery offers patients a 
wide range of possibilities, including dermatologic 
treatments which are able to improve skin condition 
as well as enhancing and maintaining the final surgi-
cal result. The skin of most patients who seek facial 
rejuvenation surgery presents clinical and histologi-
cal changes secondary to intrinsic aging or extrinsic 
photo-aging. Many noninvasive and non-ablative der-
matologic treatments exist, which are able to improve 
damaged skin without recovery time and may be 
administered prior to surgery. Ideally all patients 
should start receiving local treatment with topical 
retinoic acid, unless a specific contraindication exists. 
In my practice, as well as the skin care program, adju-
vant techniques such as the light chemical peel, 
microdermabrasion, or carboxytherapy are commonly 
used. A combination of these treatments improves 
skin condition, which will allow patients undergoing 
facial surgery the best possible results for facial 
rejuvenation.

10.2  Skin Aging

With time, skin ages due to a combination of both 
intrinsic and extrinsic factors. It is important to recog-
nize the difference between these two different pro-
cesses. With intrinsic aging, the functional capacity is 
decreased, the epidermal/dermal junction is flattened, 
and there is a reduction in dermal thickness. These 
patients present with skin laxity, wrinkles, and dry 
skin. Patients with extrinsic aging present initially with 
an increase in dermal thickness. This is the result of 
elastotic material accumulating during elatosis. Clini-
cal signs of extrinsic aging are evident as changes such 
as lines, wrinkles, dryness, flaccidity, hyperpigmenta-
tion, seborrheic and actinic keratoses, and solar lenti-
gos. In addition, in almost all cases, neoplastic growths 
such as basaliomas and epiteliomas develop in these 
areas of sun exposure and extrinsic aging.

10.3  Techniques

10.3.1  Skin Care Program

Performing facial surgery without preoperative skin 
treatment is like building a house without a foundation. 
Omitting postoperative skin treatment is like building a 
house without the final interior design. In practice, this 
can be seen in cases where patients, who have signifi-
cant skin damage, undergo excellent facial surgery, and 
yet fail to achieve satisfactory facial rejuvenation. Both 
patient and facial surgeon are disappointed with the 
suboptimal result, yet this may be avoided if dermato-
logical techniques are employed. Topical treatments 
are easy and safe to apply as well as afford excellent 

Skin Care and Adjuvant Techniques  
Pre and Post Facial Surgery

Anthony Erian and Clara Santos 

A. Erian ( ) 
Pear Tree Cottage,  
Cambridge Road, Wimpole 43,  
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e-mail: plasticsurgeon@anthonyerian.com
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Dermatology in Private Practice, Department of Dermatology, 
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results when correctly performed. Facial skin is par-
ticularly responsive to these treatments and signs of 
aging may be reversed even in the very elderly patient. 
All patients who seek a facial cosmetic surgery consul-
tation should have a skin treatment program, whether 
or not surgery is performed. Figure 10.1 shows a case 
where eyelid surgery was performed in combination 
with dermatologic skin care program. Good looking, 
healthy skin improves self-esteem and confidence, pro-
motes attraction and youthfulness, and offers skin in 
the best possible condition for surgery.

Local treatment is based on the use of topical agents. 
There are many products on the market, a lot of which 
unfortunately promise miracles. It is important to under-
stand that, among these, only very few will be effective. 
Patients require education, so that they may question 
the products, which the media promote. Examples 
include advertisements for light fruit acids that can sig-
nificantly rejuvenate facial skin, for moisturizers that 
can eradicate sun damage, or for “special agents” 
applied to the skin that can “fix” dermal damage.

The local treatment program, which is recom-
mended, employs a minimum of topical agents: an 
active agent at night, a cleanser morning and night, and 
a sun protection factor morning and afternoon. In  
most cases, during the skin preparation before surgery,  
I avoid moisturizers, tonics, and astringents, as the 
combination of these with the acid at night leads to 
skin sensitivity. In addition, moisturizers have no 
power to restore skin function, they cannot treat nor 
prevent skin aging, and they cannot stimulate collagen 
growth as they do not penetrate the dermis. The action 
of moisturizers is temporary as they fill the space 
between desquamating skin cells.

10.3.1.1  Tretinoin

Topical tretinoin or retinoic acid has been investigated 
in randomized studies. Regular daily application has 
shown the ability to compact the stratum corneum, to 
increase epidermal thickness, and to decrease melanin 
content. In the dermis, new collagen formation has 
been demonstrated [1–3]. According to Kligman [4], 
tretinoin improves not only the structure of the skin but 
also influences positively its physiological functions. 
Tretinoin may be used as a single agent, though in 
cases of darker skin or in cases of hyperpigmentation, 
tretinoin may be used with hydroquinone and 1% 
hydrocortisone (Kligman formula) [5, 6]. As some 
countries forbid the use of hydroquinone, other avail-
able bleaching agents such as kojic acid or azelaic acid 
may be employed [7–9]. In most cases 0.05% retinoic 
acid applied at night will benefit the skin preopera-
tively (Fig. 10.2) as well as maintain the skin postop-
eratively. When used in this manner, skin youthfulness, 
shine, and quality can be significantly improved.

Possible reactions during tretinoin treatment should 
be explained to the patient, so that the commonly wit-
nessed erythema, dryness, and desquamation will not 
be misunderstood and lead to noncompliance. It is 
important to explain that this type of irritation is com-
monly seen in the initial phases of treatment, but that 
this subsides. I find it particularly important to teach 
patients how to apply topical agents. In my clinical 
practice of almost 30 years, I have found that almost 
no one has applied these agents correctly. The correct 
way to apply the topical treatment is similar to  
the “Friendly Peel” technique that will be explained 
subsequently.

a b

Fig. 10.1 (a) Preoperative. 
(b) Postoperative eyelid 
surgery combined with 
dermatologic skin care 
program
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10.3.1.2  Skin Cleansers

Cleansing the skin should be performed gently twice a 
day, both in the morning and at night. Rather than 
using multiple agents or scrubbing the skin, an ideal 
cleansing is performed gently and using a large amount 
of the product. Many cleansers exist, but it is important 
to choose one which is pH-neutral and therefore does 
not change the pH of the skin.

10.3.1.3  Sun Protection

Sun protection may be performed in three different 
manners: physically, chemically, and in a combined 
manner. Above all, a sun protector or sunblock should 
protect the skin against UVB, UVA I, and UVA II radi-
ation [10]. The authors prefer physical sunblocks 
because they offer better protection, are waterproof, 
and do not cause skin irritation. Chemical sunblocks 
can cause a burning sensation when applied to the skin 
that is undergoing a skin care program or following a 
resurfacing technique. It is also my belief that this 
forms a type of chronic irritation to sensitive skin which 
may worsen or prevent the improvement of melasma.

The authors have also observed in patients with 
hyperpigmented skin, that the absence of improvement 
may be related to the suboptimal use of the sun protec-
tor. Many patients apply this agent in an amount that is 
less than ideal or they do not reapply the protector 

during the day, both of which leave the skin without 
complete protection. To obtain the best sun protection, 
the application should be done gently, carefully, and 
using an adequate amount. Sun protectors should be 
applied half an hour before going outside and half an 
hour before applying makeup.

10.3.1.4  Light Chemical Peel or “Friendly Peel”

There are several chemical agents that can be used as a 
light chemical peel [11–13]. For many years the 
authors have used a modified retinoic peel named 
“Friendly Peel” (Table 10.1) for the skin care program. 
The Friendly Peel can be performed safely in any facial 
skin, from skin type I to skin type VI. In a combined 
program, this is the first step, after which, skin care 
products must be commenced. Unlike other agents, the 
Friendly Peel does not give rise to the commonly seen 
burning sensation. Skin sensitivity is also rarely a con-
sideration in this light peel.

The Friendly Peel and the use of the skin care pro-
gram are best commenced 2 weeks prior to surgery and 
will recommence after surgery once the sutures have 
been removed.

Fig. 10.2 (Left) 
Preoperative. (Right) 
Postoperative with previous 
skin care treatment giving 
optimal skin quality for 
surgery

Substance Concentration

Retinoic acid 5–10%

Table 10.1 Friendly Peel composition
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If surgery is postponed, the skin care program may 
continue without interruption. Not only can the Frien-
dly Peel be used for preoperative purposes, but it may 
be used weekly or biweekly for skin rejuvenation with-
out surgery over the course of 6–12 weeks. Excellent 
results can be achieved for acne, superficial melasma, 
fine lines, or when “skin refreshment” is desired. The 
aforementioned skin care program should be per-
formed between sessions of the Friendly Peel.

During the application of the Friendly Peel, the 
patient is given a mirror. Not only does this allow 
the patient to witness the procedure, but it allows the 
patient to learn the manner in which to apply topical 
agents at home. After the patient’s skin has been 
washed, it is gently scrubbed with gauze and 70% 
alcohol. The application begins at the forehead and 
follows adjacent anatomic units in a sequential man-
ner. An amount equivalent to a kernel of corn is used, 
distributing it in circular movements. In each unit, 
10–20 circular movements are employed, depending 
on the sensitivity and oiliness of the skin (Fig. 10.3).

This is repeated in order to cover the entire face. 
The nasolabial folds, chin, and malar-zygomatic zones 
are demonstrated to the patient as being areas more 
prone to irritation, therefore less topical agents may be 
applied. The eyelids, due to their skin’s thin and 

sensitive nature, must be treated differently. A smaller 
amount of peel is used and applied with one or two 
passes; circular movements are not employed.

The Friendly Peel is left in situ for several hours 
(Fig. 10.4), until the next morning when it is removed 
by washing.

A soft redness will be witnessed. After having the 
Friendly Peel done, the patient begins the skin care 
program that has been described above. Light skin 
peeling will be seen on the fourth or fifth day, lasting 
about 24 h.

It is also important to teach the patient that when 
signs of sensitivity appear (e.g., with tretinoin), appli-
cation over this specific area should be stopped until 
the skin in this area returns to normal. We have found 
that teaching the patient how to use local treatments 
has dramatically improved results, so that the common 
side effect of skin irritation can be minimized or made 
absent.

The Friendly Peel can also be used as an adjuvant in 
the treatment of stretch marks or post-inflammatory 
hyperpigmentation (PIH).

If the skin is more resistant, we often combine the 
Friendly Peel with Jesenner solution at the same treat-
ment session. This combination of agents enhances the 
action of each, resulting in a deeper desquamation. Fig. 10.3 Patient during Friendly Peel session

Fig. 10.4 Patient immediately after Friendly Peel. The product 
must be removed 6–12 h after
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In grade I acne and for light acne scars, excellent 
results can be achieved using the combination of the 
Friendly Peel with microdermabrasion at the same ses-
sion. Finally, we also combine the Friendly Peel with 
10–30% salicylic acid peel, which is especially useful 
for darker skinned patients with very thick and oily 
skin. The importance of these treatments is that they 
offer excellent results with minimal skin irritation and 
with quick recovery.

Light friendly peel is very good for young as well 
for elderly patients. It can be especially useful if used 
in combination with chemical cauterization of certain 
neoplastic growth such as actinic and seborrheic kera-
tosis (Fig. 10.5).

10.3.1.5  Microdermabrasion

This technique uses aluminum oxide crystals to cause 
delicate abrasion to the skin surface [14–16]. I first began 
using this technique in 1993. Similarly to the Friendly 
Peel, it may be performed as the first procedure before 
starting the skin program for the surgery and it may be 
continued after surgery. Microdermabrasion may also be 
used as a sole dermatologic treatment in weekly or 
biweekly sessions over the course of 6–12 weeks. Micro-
dermabrasion may also be performed in combination 
with the Friendly Peel. I prefer this combination, as it 
enhances the results of skin rejuvenation.

Microdermabrasion uses a device to project alumi-
num crystals onto the skin surface and negative pres-
sure to re-aspirate them. This removes or peels off the 
outer surface of the skin. This mechanism allows new 
skin to form in a safe and pain-free manner and with-
out the need for local anesthesia. Microdermabrasion 
can be used for a variety of indications, such as in 
patients with thick skin, melasma, acne scars, superfi-
cial wrinkles, and actinic melanosis. As well as the 
face, it can be used to treat the neck, the décolleté arms 
and hands, and stretch marks.

After the patient’s skin has been washed, it is 
degreased with gauze and 70% alcohol. This is per-
formed gently in sensitive skin, though with slightly 
more force in skin which is thicker or oilier. This tech-
nique is really safe and presents no real risk to patients. 
Along many years of practice we have heard only very 
rare reports of complications like post-inflammatory 
hyperpigmentation and sensitiveness of the eyes due to 
the presence of crystals adherent to the cornea. In both 
cases the complications were related to physician mal-
practice. When performing microdermabrasion it is 
necessary to understand that the action must be smooth. 
Eye protection is recommended to avoid crystals enter-
ing the eye (Fig. 10.6).

The technique should be performed step by step to 
cover all the anatomic units of the face. The skin of the 
area being treated must be stretched either by the phy-
sician’s nondominant hand or by the assistant’s hands. 

a b

Fig. 10.5 (a) Preoperative. 
(b) Postoperative after 
Friendly Peel and chemical 
cauterization of actinic and 
seborrheic keratosis
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There are a variety of pressures that can be adminis-
tered by the machine, but it is advisable to avoid high 
pressures and to avoid pushing down excessively hard 
with the hand piece as these will result in bruising. 
Movements should be done in at least two directions in 
each anatomic area. Around the eyes, only one move-
ment is required. Uneven distribution of pressure 
resulting in uneven abrasion may eventually lead to an 
irregular pattern to the skin. Once the session is com-
pleted, the skin must only be cleansed with water to 
remove the crystals. This must include the eyes, as 
crystals may cause eye irritation. Once the skin is clean 
and dry, the Friendly Peel may be applied. The peel is 

removed after 6–12 h, generally the following morn-
ing. Microdermabrasion is safe, may be employed on 
any skin surface, and when performed correctly can 
lead to excellent results in 6 weeks time (Fig. 10.7).

10.3.1.6  Carboxytherapy

Dermatologic injection of carbon dioxide was origi-
nally employed at the Thermes de Royat and Marienbad 
(France), during the 1930s. Its initial purpose was the 
treatment of peripheral arterial occlusive disease. Laser 
Doppler flow measurements have shown that topical 
application of carbon dioxide increases skin blood 
flow. As well as its initial use, carboxytherapy has been 
shown to be an excellent noninvasive technique for 
skin preparation prior to surgery, as well as for skin 
rejuvenation, scars, and striae. The dermatologic injec-
tion of CO

2
 results in pseudohypoxemia, leading to 

mechanisms which increase local tissue. Increased 
blood flow improves skin elasticity and irregularities, 
as well as allowing neocollagenesis [17–20].

The area to be treated is cleaned with a local  
antiseptic. Some patient may experience slight  
discomfort, but most patients will tolerate this pro-
cedure without complaint and without the need  
of local anesthesia. A small needle (30 gauge) is 
used to insufflate the carbon dioxide through the 

Fig. 10.6 Microdermabrasion session. Patients should wear 
glasses for protection

a b

Fig. 10.7 (a) Preoperative 
patient with skin type IV and 
melasma. (b) Two months 
after microdermabrasion and 
Friendly Peel
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skin. For the delicate skin of the eyelids, a selected 
flow of 20 ml/min is adequate, while flows as high as 
150 ml/min may be used in other areas. It is impor-
tant to warn patients that the treated area will bulge 
slightly due to the insufflation (Fig. 10.8), but that 
this is temporary.

One session of carboxytherapy may take 10–15 min 
and there is no need for a recovery period. Carboxy-
therapy may be performed in combination with other 
skin rejuvenation techniques. Results are most typically 
seen after the fifth session. In eyelids, for example, 
improved skin texture, color, and reduction in prolapsed 
fat pads may be seen. As well as the face, the neck, chest, 
and arms can be treated. In combination with techniques 
such as the CromoPeel or Dermaroller, excellent results 
may also be achieved in improving striae [21].

10.4  Complications

Due to the noninvasive and non-ablative nature of these 
techniques, if correctly performed, the risk of compli-
cation is minimal. With the local skin treatment, it is 
important to adequately teach patients how to apply the 
topical agents and to avoid mixing their prescription 
with any others agents. Strict avoidance of sun expo-
sure during the treatment is required. If the instructions 
are not correctly followed, either a suboptimal result or 
indeed no result will occur. In addition, skin irritation 
or a burning sensation may be experienced.

With the Friendly Peel, which is an extremely safe 
agent, very few side effects have been witnessed. This 
treatment can be safely carried out in all skin types, 

including very sensitive skins. I have personally never 
seen a case of PIH. This light chemical peel can be done 
in combination with microdermabrasion. A few patients 
may experience mild swelling of the face or a slight sub-
jective yellow tinge to the face, which are temporary.

With microdermabrasion, it is important not to exert 
excessive pressure on the face and to perform regular 
movements of the handpiece, in order to avoid irregu-
lar patterns, skin damage, and the possibility for PIH 
development.

Dermatologic Carbon Dioxide Infusion is a highly 
useful procedure, if properly done. Some patients may 
develop ecchymosis and temporary bulging, especially 
on the eyelids.

10.5  Discussion

In order to achieve the best results, some type of local 
treatment is mandatory. There are numerous agents on 
the market which promise skin improvement and reju-
venation; however, most of them will not work. 
Unfortunately, many of these will cause skin sensitiv-
ity. I consider tretinoin to be the best agent in terms of 
skin conditioning and skin rejuvenation. It is also very 
useful in cases of acne and can be used in all skin 
types. Its side effects are temporary and can be mini-
mized if the patient understands how to use it and if 
treatment starts gradually.

The Light Chemical Peel or “Friendly Peel” is used 
when the skin requires more than a home treatment.  
It stimulates the skin in a mild manner, hence its name 
“Friendly.” Microdermabrasion can produce epidermal 
and dermal improvement by outer layer stimulation.  
In cases where thicker skin, oily skin, or acne skin is 
present, or in cases where skin needs stronger action, 
the combination of microdermabrasion and Friendly 
Peel is excellent. Dermatologic CO

2
 infusion is an old 

technique that has reappeared recently and has an 
important role when the eye lids, face, and neck require 
skin improvement.

10.6  Conclusions

Together, Cosmetic/Plastic Surgery and Dermatology 
play important roles in helping patients achieve their 
goals of facial rejuvenation. These specialities must 

Fig. 10.8 Carboxytherapy session showing localized and tem-
porary bulging eyelid
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work together in order to complement one another. 
Most surgery will achieve a better result if the skin is 
properly treated. On the other hand, in many cases, skin 
treatment alone will not achieve the ultimate goal of 
face rejuvenation. We see excellent results and patients 
are highly satisfied when the medical plan and the sur-
gical plan are clearly explained. This avoids misinter-
pretations and facilitates patient compliance, leading to 
the best possible results for facial rejuvenation.
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11.1  Introduction

Paul Valery said, “Health is the silence of the 
organs” and the World Health Organization said 
that, “Health is not only the absence of illness but 
a state of complete mental and social well being.” 
On the other hand, beauty, which Plato placed 
behind health and before fortune, has not been well 
defined.

An esthetic surgeon by definition must create or 
conserve beauty. Surgical techniques abound in the 
textbooks of Europe north, south and Central America 
but, in my opinion, artistic teaching on beauty or 
human beauty is not taught enough.

The esthetic surgeon often finds it difficult to 
define beauty, he is not alone. Ask different people 
and the answers vary considerably and, in the main, 
are not satisfactory. This is why one thought it would 
be useful to approach the subject from a psychologi-
cal point of view, and attempt to understand what it is 
that enters the mind of a person, esthetic surgeon or 
not, when she perceives, or does not perceive the 
 feeling of beauty. It is important to understand this 
 feeling within us in order to guide us during our 
operations.

11.2  Beauty

11.2.1  What Is Human Beauty? What Do 
the Books Say? Dictionaries? 
Philosophers?

 Right from the start we are told that beauty is about 
proportion, equilibrium, symmetry. I therefore want 
to explain beauty objectively and describe the  dif ferent 
canons of Egyptian, Greek, and Roman. Apparently 
the centimeter is not the sole judge, little by little the 
subjective has entered into the equation.
 Beauty is an ensemble of shapes and proportions, 
which bring us pleasure and which we admire, but 
the concept varies according to different cultures.
Beauty is a balance between shape and volume.
 Beauty stimulates an esthetic feeling within us, 
pleasing to the eye, a sense of admiration. Some say 
beauty is a visual pheromone!
 Beauty is a combination of qualities such as form, 
proportion, and color in a human face (or other 
object) that delights the sight.
 These last four words are important, beauty does not 
exist itself, it exists in the eye of the beholder. If some-
thing pleases someone, it is beautiful to him. If this 
same thing does not please another, it is not beautiful to 
him. It is not that which is beautiful that pleases him,  
it is that which pleases him that is beautiful.
 David Hume (1711–1776) the Scottish philosopher 
said, more than 200 years ago, “Beauty is essentially 
a private and personnel experience. Beauty is in the 
eye and mind of the beholder.” He a1so said, “Beauty 
is not a quality of the thing itself but that which exists 
in the mind of those who contemplate it.” Everyone 
experiences beauty individually.

What Is Human Beauty?
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 Eric Newton: “Beauty is something which gives 
pleasure, but that which gives pleasure to one person 
does not necessarily give pleasure to someone else.”
 Some philosophers conclude, “that which is beauti-
ful is good, that which is good is beautiful.” What 
the poetess Sappho said a long time ago was “that 
which is beautiful is good and he who is good will 
soon become beautiful.”
 Our past feelings are partly responsible for how we 
feel today. Our parents, love, former loves, women, 
and friends. They remind us of past experiences, and 
beauty is not represented by the detail but by the whole 
collection being greater than the sum of its parts. 
Equally, today’s “emotions will be responsible for 
tomorrow’s emotions.” The happy and unhappy times 
of our past life leave permanent impressions guiding 
our preferences. The faces we have loved during our 
youth, warm and comforting, continue to live on in 
our mind.
 Beauty is not only a question of the face, voice, body, 
or a graceful physique. People are beautiful because 
of their character, personality, and their ability to 
bring joy, their capacity to love. We see emerging the 
notion of charm.
 When we like a face, we like the spirit that animates 
it and it is not enough to say that someone is 
 physically attractive; a person can be attractive in 
many ways.
 Beauty and charm are often confused. Cleopatra, 
George Sand, Louise de la Valliere, and Theodora 
were famous for their beauty; in fact they were not 
very beautiful but possessed great charm. Beauty is 
more an illusion than a reality.
 Beauty is not for the eye but for the mind. “Attraction 
is in the eye of the beholder,”said Hungerford. Steven 
M. Hoefflin states: “I must correct, attraction in the 
eye of the beholder, while beauty is shared by all.”
 The beauty of the personality eclipses the beauty of 
the face. We have seen many ways to define beauty 
and that it is often associated with charm. Charm dif-
fers from beauty in that it lasts forever, whereas 
beauty fades. The English say, “Charm last! Beauty 
blast!” Finally we see that it is not only the eye that 
judges whether someone or something is beautiful; 
it is, above all, the mind and that which we term the 
heart or inner beauty.
 According to the American sociologist Frumkin, a 
woman is deemed beautifu1 according to her  “sexual 
aptitude.” Whether she is judged beautiful or not 

depends not only on the symmetry of her proportions 
or shape but equally by the potential sexual functions 
suggested by these attributes, and the sensual  emotion 
is transformed into an esthetic emotion.
 The preceding classic assertions allow us to con-
clude that the notion of beauty differs according to 
the culture and the individual, and that it is not exclu-
sively a question of shape, form, and symmetry.  
A person’s personality, charm, and interior beauty 
powerfully contribute to elicit a pleasing impression 
in the beholder. The eye is not the sole judge; there 
is also the spirit and, above all, the heart. The mind 
is influenced by old memories which reside within 
us and shape our judgment in the same way that 
today’s experiences will influence the future. This is 
seen in a phrase of Buddha “Today is the son of yes-
terday and the father of tomorrow.”

Beauty is like an iceberg: only one part of it is visible. 
We could say that the baits are the face and body; and 
the hooks are the heart and the mind.

11.2.2  Konrad Lorenz’s Theory

Konrad Lorenz, Nobel Prize winner for Medicine and 
Physiology in 1973, has contributed in a decisive way 
to the progress of the biology of behavior. It is he who 
helped us understand human beauty.

In his work “Essays on animal and human behav-
ior” he proposed the drawing, which explains the 
release of an emotion in both human and animals to 
care for young. In the left column one sees a child’s 
head and the heads of very young animals, a gerbil, a 
Pekingese, and a robin red breast. In the column on the 
right we see an adults head and the heads of the same 
animals as adults.

If one asks which column is preferred, the left is 
automatically chosen. Konrad Lorenz concluded 
from this that beauty is an emotion, an emotion asso-
ciated with the desire to protect. Only the left column 
evokes this emotion. This emotion is associated with 
a desire to protect as much in humans as in animals. 
It is, he says, the release of an innate behavior.  
A relatively large head, a disproportionately large 
forehead, large eyes placed underneath prominent 
curved cheeks, short thick limbs, a firm elasticity, 
and awkward movements are the essential defining 
characteristics of “sweet” and “pretty.” These present 
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themselves according to the law of the “summation 
of excitations” of a small child or “bait,” like a dog or 
a cuddly animal.

On the left are those that give the impression of a 
“Sweetie” (child, gerbil, Pekingese, red breast), the 
adults to the right do not elicit this caring reaction 
(man, hare, hunting dog, blackbird). The conclusion is 
obvious: beneath the traits of an adult, the face of a 
child must show through. When a face attract a human 
it is because the face has childlike characteristics.

Everyone is instinctively attracted by a child’s face. 
The sight of a child’s face immediately provokes within 
us an emotion and this emotion is automatically 
accompanied by a desire to protect. This is found 
equally in man and beast. Konrad Lorenz explains that 
adult animals which are driven to protect their off-
spring are attracted by “something” which the off-
spring emanates – a physical trait, a sound, a smell. It 
is the same with man. There are signals that elicit pro-
tection, sympathy, and tenderness.

What are the cues according to Konrad Lorenz? For 
the small child, the signals are on its head. They are 
roundness, fullness, curves, the rounded forehead, full 
cheeks, and the little turned up nose; all these infantile 
characteristics elicit a desire to protect. An infant’s 
face is associated with purity, sincerity, honesty, and 
vulnerability.

The adult we see on the right hand column does not 
elicit these reactions. His face has changed, his head is 
flattened, the forehead receding, the nose lengthened, 
and cheeks hollowed. He has lost all his childlike 
characteristics. He elicits no emotion, no desire to 
protect. It is the same for adult animals, and the con-
trast is startling on viewing the two columns: in the 
man angles have replaced curves with the naso-labial 
angle, angles of the jaw, external angles of the orbit, 
and angles of the chin. Designers and painters know 
this theory well and reveal it in their work aimed at 
students. Cartoonists know that to touch the hearts of 
their readers, they must exaggerate certain traits in an 
adult or child’s face, making the head bigger than nor-
mal, with a rounded forehead, full cheeks, and short-
ened limbs.

We see that women maintain their curves, whereas 
men lose them. We understand therefore that in his 
interventions a good esthetic surgeon should optimize 
the traits that, as in a baby or child, evoke reactions of 
attraction, tenderness, and protection.

Softness, roundness = tenderness.

Again, and this is fundamental to giving the impres-
sion of beauty, in the adult face one must find and rec-
ognize the traits of a child. However, the traits are not 
the sole source of the protective reflex; there are also 
the expressions. These at least have the advantage of 
being accessible to everyone. Some adults know how 
useful expressions are in order to please or to move 
someone. The emotions provoked by the childlike fea-
tures of Brigitte Bardot were increased by her famous 
spoiled child “pout.” Also well known are the childlike 
expressions used, and some say abused, by Marilyn 
Monroe and Audrey Hepburn.

It has been said that Marilyn Monroe made herself 
up badly to give the impression of a little girl who did 
not know how to apply her makeup and also that after a 
long session at the hairdressers she would ruffle up her 
hair to obtain a certain look of disorder that reminded 
one of a little girl who had just finished playing.

Also, if women do not have a childlike demeanor 
and wish to dominate men, men will not feel a protec-
tive desire and will be reminded more of their mother 
than of their wife.

Women, who are more concerned about beauty than 
are men, may show these childlike expressions con-
sciously or unconsciously. They can appear knowingly 
or unknowingly shy, fragile, weak, innocent, naïve, 
ignorant, temperamental, sulky, admiring, curious, etc. 
Some women highlight apparent weaknesses in order 
to provoke this protective emotion. Has it not been said 
that it is the apparent weakness of women that is their 
strength? Considering that all this has the aim of strik-
ing straight to the heart of men, Napoleon I would have 
said “Women’s two weapons are makeup (the signifi-
cance of this will be discussed later) and tears, as in a 
helpless little girl.” One therefore understands how a 
child’s features on an adult can be moving: freckles, 
rosy cheeks, a glowing complexion, long eyelashes, 
blond curls, full cheeks, and full, well-defined full lips.

Today, times have changed, and such “bait” may 
not be used as often as before since our modern society 
is becoming more and more egalitarian between men 
and women.

For men, wearing a side parting of the hair, as 
sported by many of the great seducers (Clark Gable, 
Gary Cooper, George Clooney), a “floppy mop” 
(Leonardo Di Caprio), and shaving every day can only 
be explained by a desire to resemble a child. It is not 
necessary to have all these signals; only one is needed 
to please.
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Each individual can always have childlike expres-
sions. As for traits, if one does not have them, they can 
sometimes be acquired thanks to esthetic surgery. 
Beauty is not entirely a natural phenomenon. It has 
long, and especially in our time, been a cultural phe-
nomenon. Humans seek to improve themselves, and 
women, for whom beauty is more important than for 
men (men are attracted above all by force and power), 
improve their beauty and charm with makeup and what 
we call accessories: glasses; false eyelashes; earrings; 
hairstyles; highlights; tattoos around the lips, eyelids, 
and eyebrows (the word “tattoo” should not be used 
when talking to women, rather semi-permanent implan-
tation of natural pigments!); hats; necklaces; and the 
invisible accessory, perfume. Some of the more mod-
ern accessories have been studied by beauty profes-
sionals in order to hide faults: wide arms on modern 
glasses hide “crow’s feet” and a high bridge can accen-
tuate the length of a too short nose. Placed lower down, 
it reduces the length of a long nose. All these strata-
gems are explained discreetly and at length in women’s 
magazines. An old proverb summarizes this perfectly: 
“30% of beauty is made by nature and 70% by nurture, 
by adornment.” The disadvantage of these accessories 
is that without them one may no longer seem as young 
or as beautiful.

The desire to make oneself more beautiful is not a 
trap that women set for men, it is a wish to please, to 
be better accepted by society and the family. It is 
agreed that life is harder for a woman than for a man, 
although great improvements have been made in the 
last few decades. In addition, makeup gives confidence, 
a little like the war paint of the North American Indians. 
Do we not say “change the appearance and you change 
the person” and “if one prepares, it is for the parade!” 
Its importance is extreme. Have we not read Sharon 
Stone state in a women’s magazine: “I have never con-
sidered myself as a great beauty, only a great magi-
cian”? Tyra Banks, a well-known black beauty, said, “I 
am not ugly but my beauty is a total creation.”

We have always had makeup, and to improve a face 
makeup must be natural, and by increasing it, remind 
one of the qualities of a young face. Lipstick must 
make one think of the more intense red of a the lips of 
a child, who has a faster metabolism; blusher must 
make one think of a child’s rosy cheeks, and powder 
the pale and velvet skin of youth. This is what 
Desmond Morris calls over stimulation. Very long 
false eyelashes are only a reminder of the long lashes 

of a child. If makeup can improve, badly applied, it can 
also spoil the beauty of a face. It can be friend or foe. 
Have we not read in certain ethnology books that it 
was the witch who was asked to make up ill peoples’ 
faces so that they would not needlessly shock those 
with whom they lived?

Childlike traits and expressions are therefore 
important in order to evoke emotion with a desire to 
protect. There is also the voice, which must be soft 
and pleasant, like that of a child. A harsh voice, found 
among many smokers, does not make one think of a 
child. Clothes must also be pleasing to the eye and to 
the heart, and have a youthful cut. Does the mini skirt 
not evoke the long legs of the adolescent? Colors also 
have to evoke childhood; light colors, such as blue and 
pink, have always been chosen by old ladies. Of course 
black is to be avoided. In summary, all the human 
senses must be solicited, sight, hearing, smell (chil-
dren have no smell, hence the use of deodorants), and 
touch; the firmness of the skin is important. Beauty 
institutes have long understood this and centered their 
advertising on it. Do we not read in women’s maga-
zines: ladies, perhaps you have beautiful breasts, a 
beautiful stomach, and beautiful legs, but are they 
firm? Firmness, the elasticity of tissue, is a fundamen-
tal quality of children’s skin and forms part of its 
beauty. It can be very expensive to be beautiful: jew-
els, the beauty accessories, are easily available to 
those with a sufficient income, but more difficult to 
obtain for those with a modest budget. This fact 
explains why medicine and esthetic surgery are popu-
lar among those who are not well off and who cannot 
please with their natural gifts alone, or with the artifi-
cial means of the well off. Only being able to please 
with their bodies, if patients of modest means have 
acquired or natural defects, they will allow themselves 
to be operated on more easily as it is their only way of 
continuing to be pleasing.

The idea of using a child’s image is well known. 
One sometimes wants to sensitize the heart for more 
mercenary, rather than noble reasons. It is well known 
that every time one shows a child’s face next to a prod-
uct, distribution is improved and profit increased. 
Whether it is a medicine or any other product, the 
number of consumers, if they are sensitive, will 
increase. Marketers are of course looking for a path to 
the heart, but also, and above all, to the wallet. The 
strategy of showing a child’s face is used in public 
awareness campaigns by charity organizations when 
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trying to raise funds for a country in difficulty or in the 
battle against poverty and misery. It is also well known 
that a child who begs will receive more handouts than 
an adult. The Walt Disney films that so enchant their 
viewers use only small and vulnerable animals; it is 
always the little mouse, little dog, or little deer that we 
see, never the adult. This is also the case for toys; it is 
most often a little animal or a child’s head that is used 
for a doll. As Saint-Exupery said: “It is the heart that is 
the final judge, not the eye.”

It is necessary to know that a physical defect can 
also evoke a protective desire. Some celebrities or 
women in politics voluntarily keep a discreet squint, 
which could easily be corrected by surgery, in order to 
elicit this famous protective impulse and by this strat-
egy increase their powers of seduction and attraction. 
They do not want to be operated on. As is also well 
known, if one of the features on a face is not perfect, 
other traits should be enhanced in order to lessen the 
attention paid to the defect and to dazzle the eye with 
the other traits. If, for example, the eyes are beautiful 
and the nose ordinary, embellish the eyes even more 
and the ordinary nose will be noticed less, advise beau-
ticians who, even if they do not know the theory of 
Konrad Lorenz, do know how to make a face more 
beautiful. A facial scar can detract from the beauty of 
a man’s face. To avoid the embarrassment that it can 
provoke in social situations, Passot said: “Give him the 
Legion of Honor and he will be taken for a hero.”

It has also been said: “the defect is standing proud, 
the featureless eclipes”.

Equally, the beautician who does not know the 
Muller-Lyer illusion of two lines of equal length with 
arrowheads pointing in different directions at each end 
knows how to give the illusion of making the eyes look 
closer together by applying makeup to the internal 
angle of the eye, or contrarily increasing the apparent 
distance between the eyes by applying makeup to the 
external angle. The same applies for making up cheek 
bones on an either too long or too wide face. The rouge 
can be placed closer or further apart.

11.3 Conclusion 

Why be beautiful? It has been said that this is because 
of pride, pretentiousness, and a desire to be admired 
and to be ranked above the others!

The cult of beauty is in fact a culture. Humans are 
the only animals who do not accept their fate and seek 
to improve it: to cultivate beauty is to increase your 
quality of life, to want to make it more beautiful. 
Progress of civilization in all areas has increased life 
expectancies, but this does not seem to be enough. 
People want to be and appear even more beautiful, and 
this is what has made some say: if medicine has given 
years to life, it is medicine and esthetic surgery that has 
given life to years.

Beauty and fashion, it is still said, are external signs 
of our internal need to express ourselves and to rein-
vent ourselves, and we have defined fashion as an 
attempt to apply works of art on the living.

Finally, beyond wanting to be admired, the desire to 
be beautiful in some stems from a great desire to be 
loved. This desire to be loved even more is the final 
message that the followers of the beauty cult want to 
get across. Konrad Lorenz affirms this: everyone loves 
children and wants to protect them; this is innate. Can 
one blame someone for wanting to resemble them to 
be loved more? His theory is without failings. We must 
remember that esthetic surgeons must try to reproduce 
juvenile characteristics in their work when possible 
and desired in order to elicit emotion and admiration. 
We have seen the links that exist between beauty and 
admiration, and the deep reverberations felt by the 
mind and the soul. This is well summarized by 
Theodore Gautier: “to admire is to love with the mind, 
to love is to admire with the heart.”

Beauty, as everyone knows, is not eternal, but 
equally, beauty has no age. One can be good looking at 
20, but it is also possible to be irresistible at any age, as 
Coco Chanel said. Madame de Pompadour stated: 
“The first requirement of a woman is to please and as 
time passes this becomes more and more difficult.” 
This reminds me of a very old woman who came to me 
one day to ask me to do a facelift. In response to the 
lack of enthusiasm I showed about performing this 
intervention because of her advanced age, she said 
very calmly “when one has ceased to please, one must 
not displease.”

In his book Essays on animal and human behavior, 
Konrad Lorenz again offers us two drawings in which 
he compares the changes that have occurred in animals 
that have become domesticated, and he evokes a paral-
lel with similar modifications in humans over time and 
the idea that modern life imposes upon him a sort of 
“domestication”.
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11.4 Summary

Konrad Lorenz’s theory about human beauty is devel-
oped in detail:

 To trigger an emotion, inspiring at the same time a 
desire to protect, an adult face should have childish 
features or expressions. The emotion of human 

beauty is in fact subjective; the personality and the 
main qualities of the person are also part of the 
emotion.

We should remember that whenever it is possible and 
desired, a skilled esthetic surgeon should optimize the 
features that provoke an attraction reflex of tenderness 
and protection, like a baby does.
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12.1  Definition

Body dysmorphic disorder (BDD) is defined as a pre-
occupation with an imagined or a very slight defect in 
physical appearance that causes significant distress to 
the individual. It was first described by Morselli in 
1886 [1] who called it “dysmorphophobia.” The disor-
der is manifested in people who dislike some aspect of 
how they look to such an extent that they cannot stop 
thinking and worrying about it. To other people these 
reactions may seem excessive as the supposed problem 
may not even be noticeable or is related to a very minor 
blemish such as a mole, or mild acne scarring that any-
one else may not even notice. To sufferers of the syn-
drome the “defects” are very real, very obvious, and 
very severe.

12.2  Symptoms

1. There is preoccupation with the supposed appear-
ance problem.

2. The patient takes actions to “hide” the defect or 
avoid situations because they feel ugly and do not 
want to be seen by others.

Some patients with body dysmorphia realize they look 
worse to themselves than to others and that their view 
of their appearance is exaggerated and distorted. Others 

are convinced that their view of their physical defect is 
accurate. Some have the feeling that other people are 
taking special notice of the “defect,” that people are 
staring at it and making fun of it or laughing about it 
behind their backs when in reality, no one may even 
notice it. Many sufferers feel ashamed and fear being 
rejected by others.

Most patients with BDD perform one or more 
 repe titive and often time-consuming behaviors also 
known as “rituals” that are usually aimed at examining, 
“improving,” or hiding the perceived flaw in appear-
ance. They usually spend a lot of time checking in the 
mirror to see whether their “defect” is noticeable or has 
changed in some way. Others will frequently compare 
themselves with other people or images in magazines 
or billboards. Some will spend hours “grooming” them-
selves by applying makeup, changing clothes, or rear-
ranging their hair to “correct” or cover up the “problem.” 
Others attempt to camouflage or hide their defect by 
wearing a hat, a wig, or sunglasses. In extreme cases, 
people wear a mask or hood over their head. Some try, 
by acting or standing in a certain way in  public, to make 
the defect seem less noticeable. Others weigh or mea-
sure themselves continually or wear big and baggy 
clothing to hide what they think are “huge” hips or large 
breasts. Some may wear many layers of clothing to 
make themselves appear larger or more muscular, and 
some men (especially those who suffer from “muscle 
dysmorphia”) lift weights or exercise excessively to try 
to bulk up. They may eat special diets or use drugs such 
as anabolic steroids to try to build up their muscles.

Patients with body dysmorphia may approach 
cosmetic surgeons or dermatologists seeking  surgery 
or medical treatments that place the doctor at risk 
for a continually dissatisfied patient with whatever 
is done.
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12.3  Consequences of BDD

Some patients with BDD function well despite their 
distress. Others are severely impaired by their symp-
toms, often becoming socially isolated by not going to 
school or work and extreme cases refusing to leave 
home for fear of being embarrassed about their appear-
ance. It can be especially difficult for sufferers to go to 
places such as beaches, hairdressers, shopping, or 
places where the person may feel anxious about how 
they look. It is not uncommon for patients with BDD 
to feel depressed about their problem and the negative 
impact this has on their life. Some become so desper-
ate that they attempt suicide.

Relationship problems are common and many BDD 
sufferers have few friends, avoiding dates and other 
social activities or even getting divorced because of 
their symptoms.

12.4  Associated Disorders

Many patients with BDD also suffer from depression 
at some point in their life and there is a high rate of 
depression in families of patients who develop BDD. 
The patient develops low esteem, feelings of rejection, 
heightened sensitivity, and of being unworthy.

Other disorders include obsessive compulsive dis-
order (OCD) such as eating disorders, anxiety disor-
ders, trichotillomania (hair pulling), and abuse of drugs 
or alcohol.

There is a high rate of suicidal ideation (mean 
57.8% of 185 subjects over 4 years) and a mean of 
2.6% attempted suicide per year [2, 3].

12.5  Treatment

Serotonin-reuptake inhibitors (SRIs) are a group of 
medications that appear to be useful and effective in 
patients with BDS. The SRIs are a type of antidepres-
sant used successfully in the treatment of both depres-
sion and obsessive compulsive disorder. These include 
Prozac, Zoloft, Cipramil, and Aropax.

Cognitive behavioral therapy (CBT) appears to be 
an effective treatment for BDD [4]. The behavioral 
component consists of “Exposure and Response 

Prevention” where the patient exposes their defect in 
situations which they would usually avoid while 
response prevention involves helping the patient stop 
carrying out the compulsive behavior related to the 
defect. The aim over time is to decrease anxiety 
involved with that particular avoided situation. The 
cognitive component addresses the range of intrusive 
thoughts that accompany the behaviors, or rituals such 
as mirror checking, in BDS. This focuses on exploring 
beliefs and values that support and strengthen a per-
son’s perceptions about their body. Cognitive restruc-
turing is aimed at developing an understanding of how 
these strongly held values impact the person’s sense of 
“self” and to progressively build up alternative ways of 
thinking about the intrusive thought, rather than going 
through the usual range of behaviors such as mirror 
checking and reassurance seeking. Restructuring con-
sists of a range of techniques involving making changes 
to a person’s values while not directly questioning the 
repetitive and intrusive thought the person has about 
their body.

12.6  Discussion

Understanding BDD and recognizing the patient with 
this disorder will prevent many misunderstandings 
between patient and doctor, especially the dermatolo-
gist or cosmetic surgeon. The BDD patient presenting 
for treatment of minimally abnormal skin findings,  
if recognized, will prevent unnecessary and potentially 
unsuccessful treatments [5-7]. Many patients with 
BDD seek cosmetic surgery and the unwary surgeon 
will invariably have to deal with a dissatisfied patient. 
Many eventually fall into the cosmetic surgery victim 
category of “overoperation.” Recognition and deferral 
of surgery for BDD patients is advised because find-
ings have shown the propensity of these patients to liti-
gate, threaten, and even harm or kill their surgeon [8].

12.7  Conclusions

Failure to diagnose BDD in a preoperative cosmetic 
surgery patient will almost always lead to a dissatisfied 
patient. The surgeon will have a patient who is con-
tinuously dissatisfied with results no matter what is 
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done to correct the perceived deformity. The treatment 
for the patient with BDD is medications, usually SRIs, 
or psychiatric care with cognitive behavioral therapy. 
The surgeon has to identify the BDD patients before 
surgery and tell them that surgery is not the treatment 
for their problem and refer them to the psychiatrist for 
treatment.
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13.1  Introduction

The most common form of hair loss for both men and 
women is androgenetic alopecia (AA) and the most 
common reason for performing hair transplantation is 
for the surgical correction of male pattern baldness 
(MPB). However, hair transplantation is available for 
women with female pattern hair loss (FPHL); eyelash, 
eyebrow, moustache, beard, and pubic transplantation; 
and cicatricial alopecia secondary to trauma, burns, 
rhytidectomy, and inactive inflammatory dermatoses. 
Current techniques allow for the superior removal, dis-
section, and placement of hair to yield natural looking 
results. Available donor hair cannot only come from 
the back of a permanent fringe of hair bearing scalp, 
but from other body areas such as the chest, back, and 
arms, while at the same time leaving, in most cases, 
undetectable scars.

It is beyond the scope of this chapter to describe in 
detail the vast amount of knowledge that has devel-
oped in this field in such a relatively short period of 
time since the first punch grafts were performed in the 
1950s. This chapter is aimed at the practicing physi-
cian who may or may not be performing transplants 
and desires to learn more about the current state of the 
art in the field of hair restoration with its many applica-
tions both medically and surgically to help people that 
suffer from hair loss.

13.2  Pathophysiology and Classification

MPB occurs because of a combination of genetics, hor-
mones, and time. MPB is androgen dependent and has 
a polygenic or multifactorial form of inheritance [1], 
hence the term, androgenetic alopecia (AA) to describe 
MPB. Although MPB can be passed on from either side 
of the family, there is a slightly higher risk through the 
maternal side. The typical scalp possesses between 
90,000 and 140,000 terminal hair follicles, of which 
84–90% are in the anagen (growing) phase. Scalp hairs 
in anagen grow at a rate of 0.35 mm/day, for 3–4 years. 
Approximately, 10% are in telogen (resting) phase, 
lasting 3–4 months. There is also a very short catagen 
(involution) phase lasting 3 weeks in 2% of scalp hairs. 
In humans, hair growth is asynchronous such that at 
any one time 50–150 hairs/day are shed as they cycle 
into telogen. In any area of the scalp a human needs to 
lose at least 50% of the hair to begin to have the appear-
ance of hair loss. In those affected with AA there is a 
gradual conversion of terminal hairs (miniaturization) 
to fine, short, soft, hypopigmented vellus hairs. At the 
genetically predisposed hair follicle, free testosterone is 
reduced by the enzyme, 5-alpha reductase, to dihy-
drotestosterone (DHT). DHT then accumulates in the 
hair follicle and allows the chemical pathways that pro-
duce specific proteins that ultimately lead to hair folli-
cle miniaturization and the eventual total loss of that 
hair. The role of androgens is less clear with FPHL. 
Women with FPHL, compared to men with MPB, have 
less androgen receptor proteins, and 5-alpha reductase 
enzymes but more estrogen producing aromatase 
enzymes [2]. This difference can help explain why 
women have a milder expression of AA compared to 
men and tend to maintain the frontal hairline.

The specific pattern of hair loss in men with MPB 
makes diagnosis generally easy. The individual affected 

Hair Transplantation

Paul C. Cotterill 

P.C. Cotterill 
Private Practice,  
21 Bedford Road, Toronto, ON M5R 2J9, Canada 
e-mail: paul@drcotterill.com

13



130 P.C. Cotterill

first notices an increased shedding of scalp hair with an 
increasing amount of vellus hairs as the process of 
miniaturization occurs. Norwood’s classification [3] of 
seven types of MPB, while not describing all common 
patterns of hair loss, is frequently used (Fig. 13.1).

The most common presentation for women with 
FPHL shows preservation of the frontal hairline with 
generalized thinning, but not total balding, behind the 
hairline. The thinning may be limited to the frontal 

scalp, but in many cases, can also include the rest of the 
scalp, including the occipital region, which is often 
spared in men. Ludwig’s three grades of thinning [4] 
have been classically used to describe the pattern of 
FPHL (Fig. 13.2). More recently, Olsen [5] has described 
a Christmas tree pattern of thinning to the top of the 
scalp with frontal accentuation (Fig. 13.3) and is seen as 
the most common presentation affecting 70% of women 
with FPHL.

Type I Type II

Type III

Type IV Type V

Type VI Type VII

Type III vertex

Fig. 13.1 Norwood 
classification of the common 
types of male pattern 
baldness [3]
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13.3  Modern Hair Transplantation 
and  Terminology

Traditional hair transplantation, employing circular 
punch grafts of 3–4 mm in diameter containing up to 
25 hairs or more is largely accredited to Orentreich.  
In 1995, he published a paper that described the use of 
small autografts to treat various types of alopecias. 
The term, “donor dominance” was coined by Orentreich 
to describe how hair, taken from the permanent rim of 
scalp in a male with MPB, will continue to grow when 
transplanted to an alopecic area [6]. In the 1980s, 
Nordstrom and Marritt [7, 8] introduced one- to two-
haired “micrografts,” cut down from larger grafts, to 
refine and soften the frontal hairline to take away from 
the “plugginess” associated with large circular punch 
grafts. Later, it was shown that upon close inspection 

of the scalp, hairs could be seen to be emerging in 
bundles of one, two, three, and rarely four to five hairs 
surrounded by a common adventitia (Fig. 13.4). This 
integral bundle of hair is termed a follicular unit (FU). 
From this observation came the idea of removing and 
dissecting out FUs using magnification to allow proper 
visualization of FUs with the aim of keeping them 
intact. The advent of follicular unit transplantation 
(FUT) has led to the superior results now obtainable 
with modern hair transplantation techniques. A big 
advantage of FUT over traditional punch grafting, is 
that a natural result can be achieved even with one ses-
sion on an otherwise alopecic area. Circular punch 
grafts were initially, “cut to size,” trimming these 
larger grafts into smaller ones or using parts of two 
adjacent punch grafts, without paying attention to 
keeping FUs intact. A number of confusing terms has 
arisen to describe the various types of grafts. Table 13.1 
gives a description of some of the more commonly 
used terms.

Type I Type II Type III

Fig. 13.2 Ludwig  
classification of diffuse 
frontal loss [4]

Fig. 13.3 Christmas tree pattern of thinning showing preserva-
tion of the hairline and frontal accentuation

Fig. 13.4 View of scalp hairs emerging in bundles. A two-haired 
Fu and a three-haired FU are circled
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13.4  Nonsurgical Treatment Options

13.4.1  Medications

The only medication that is approved for both MPB 
and FPHL by the Food and Drug Administration (FDA) 
is topical minoxidil (Rogaine). While the exact mecha-
nism of action is unknown, minoxidil has been shown 
to improve the growth of suboptimal hairs in cell cul-
ture, is a potassium channel opener, and acts as a vaso-
dilator. Minoxidil is available as a 2% and 5% mixture 
using isopropyl alcohol as its base. Studies have shown 
that topical minoxidil can improve hair counts and hair 
weights [9]. The solution needs to be applied twice a 
day to a dry scalp. Side effects, occurring in less than 
6% of patients, can include flaking and dryness of the 
scalp. Females should be warned that facial hyper-
trichosis can occur in 3–5% of women. Additionally, 
there can be increased shedding of hair for the first 
4–6  weeks of use. Once treatment is stopped any ben-
efits are lost within 24 weeks. A 5% minoxidil foam 
formulation that uses glycerin as its base is now avail-
able. The foam formulation has been shown to be bet-
ter absorbed and has less scalp irritation when compared 
to minoxidil with isopropyl alcohol.

Finasteride (Propecia) acts as a competitive inhibi-
tor of the type II 5 alpha reductase enzyme. In turn, 
this acts to decrease the production of DHT at the 
hair follicles that are genetically predisposed to MPB. 
Finasteride has FDA approval for MPB in men aged 
18–41 [10], but is not appropriate for women of child-
bearing years due to the possibility of feminization of a 

male fetus caused by the reduction of DHT. Studies of 
postmenopausal women have shown a lack of efficacy 
with 1 mg finasteride [11]. Concentrations of finasteride 
in the semen of men taking 1 mg daily were shown to 
be below levels that can cause risk to a male fetus. At a 
daily 1 mg dose, finasteride, even after 5 years of daily 
use, can continue to halt or slow hair loss, primarily 
in the vertex region and in some instances can regrow 
hair [12]. It is important to stress to male patients that 
finasteride works best at maintaining hair so that after 
1 year of treatment a positive result is considered to 
be no change in hair counts and physical appearance. 
As such, compliance can wane after a period of time, 
so it is important for the physician to offer continued 
encouragement. The earlier the treatment is initiated in 
the thinning process, the better.

Finasteride is tolerated very well with sexual func-
tion side effects seen in less than 1.8% of men, with a 
return to normal levels once treatment is stopped. When 
assessing patients’ prostate-specific antigen (PSA) lev-
els, it should be remembered that finasteride will 
decrease these levels by approximately 50%. Long-term 
studies in men taking 5 mg finasteride for benign pros-
tatic hypertrophy have shown that there can be a protec-
tive value in reducing the risk of prostate cancer [13].

The use of minoxidil and finasteride play an impor-
tant role in the overall treatment of young men with 
MBP. At the time of the initial consultation it is impor-
tant for the physician to map out a plan of action that 
often includes both surgical treatment and medical 
treatments. In the young male with ongoing MPB, hair 
restoration can often be implemented in the frontal 
scalp, to reestablish a hairline and to frame the face. 

Term Description

Round graft (punch graft) Traditional circular grafts using punches of various sizes containing 5–30+ hairs

Follicular Unit (FU, FUG) One- to four-haired, naturally occurring, graft that exists on the scalp as an integral unit 
surrounded by a common adventitia

Micrograft A general term to describe a one- to four-haired graft that can be a naturally occurring FU  
or cut to size using some hairs from adjacent units

Multifollicular unit/graft  
(MFU, MUG)

Graft with two or more hairs from adjacent FUs

Commonly three to six hairs. Each utilized FU is intact

Minigraft Graft that has three to eight hairs, cut to size using parts of two adjacent FUs

Follicular unit pairing Placing more than one FUG into a single recipient site with three to eight hairs

Follicular unit extraction (FUE) A one- to three-haired graft extracted from a donor site individually with a 0.7–1.0 mm 
punch rather than via strip excision. The FUE may be an intact FU or cut from a larger FU

Table 13.1 Graft terminology
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However, in men still in their twenties and early thir-
ties, the extent of possible further hair loss can be dif-
ficult to predict. Most men have enough donor hair, 
even into their sixties and beyond, to surgically treat at 
least the frontal scalp, which is the most important area 
cosmetically for maintaining the appearance of their 
actual age. Once the frame of the face is lost, the patient 
can look 5–10 years older than their apparent age. Since 
minoxidil and finasteride work best in the younger men 
with early ongoing hair loss and work best in the vertex 
regions, which is just the area where the physician 
should not place grafts, it is a good marriage of surgery 
and medication. Perform transplants to the frontal scalp 
and use medications to maintain vertex hair until such 
time that the front is fully transplanted and /or the thin-
ning pattern is clearly established and it is safe to com-
mit to a portion of the vertex.

The medical treatment of FPHL can also include 
the use of antiandrogens [14, 15] especially in women 
with documented elevation of male hormones. Spiro-
nolactone, at doses of 100–200 mg/day, has weak anti-
androgenic properties that has been used with varying 
degrees of success to slow down the progression of 
FPHL. However, there can be the possibility of men-
strual irregularities, hyperkalemia, and feminization of 
a male fetus requiring the necessity of ongoing moni-
toring and contraceptive measures. Other antiandro-
gens that have been tried include cyproterone acetate, 
estrogen and cimetidine. A study by Tosti [16], follow-
ing premenopausal women with FPHL taking higher 
dosages of finasteride, 2.5 mg daily in combination 
with an oral contraceptive, showed that 62% of the 
group studied had improvement over their hair loss.

Women are also found, much more commonly than 
men, to have low serum iron and/or serum ferritin lev-
els. It has been shown that improving a low ferritin 
level with an iron replacement such as ferrous glucon-
ate can improve the benefits of daily minoxidil use and 
improve hair growth [17]. Additionally, vitamin sup-
plements including biotin and folic acid may help.

13.5  Nonmedical Treatments

Low-level light lasers are being used to stimulate hair 
growth for MPB and FPHL and have been given 
approval by the FDA as being a safe device [18]. 
Currently, more third party studies need to be done in 

order to show accurate efficacy. However, lasers are 
beginning to receive more widespread use as an adjunct 
treatment to surgery and medications for hair loss.

To aid in minimizing the contrast of thinning hair 
against a pale scalp and to give the appearance of fuller 
hair, camouflage agents can be used to good affect if 
there is still hair left in the thinning area. Colored hair 
sprays (ProTHIK: Aquila International Ltd), colored 
lotions (COUVRe: Spencer Forrest, Inc), fibers (Toppik: 
Spencer Forrest, Inc), and powders (DermMatch: 
DermMatch, Inc) are all available to men and women to 
achieve the visual impact of more scalp hair.

13.6  Preoperative Consultation

The consultation is the time when the physician deter-
mines if the patient is suitable for hair transplantation 
both physically and mentally. Extra time taken at the 
consultation is time well spent to determine if the 
patient’s expectations are appropriate. The young male 
and female patients are especially prone to having 
inappropriate expectations that the physician must 
determine and decide if they can be reset or decide if 
the patient is not appropriate for surgery at all.

The following are important items to be covered at 
the consultation:

 1.  History and physical: It is important to know the 
length of time that hair loss has occurred, patient’s 
age, family history of hair loss, medications that 
can contribute to hair loss, past and present ill-
nesses, and allergies. The physician needs to make 
an educated guess as to the future potential thin-
ning and possible worst case scenario. It is impor-
tant that the patient be educated on not only what 
may be required now but also what might be 
required in the future.

 2.  Once MPB/FPHL is diagnosed, a full explanation 
of treatment options and adjuncts to hair restora-
tion should be given. Proper medical therapy with 
minoxidil and finasteride to enhance surgery and 
maintain hair for a longer period of time should be 
stressed and incorporated into your treatment plan 
if possible.

 3.  For all patients, it is important to know the specific 
area the patient wants treated and what the physi-
cian assesses should be treated. For MPB, draw 
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a hairline on the scalp with a grease pencil for a 
focus of discussion. Generally speaking, for a 
younger male with MPB, concentrate on the 
 frontal scalp only.

 4.  Photographs with any lines drawn on the scalp to 
indicate where grafts will be positioned should be 
taken at the time of consultation or immediately 
before surgery. Photographs can be invaluable at a 
later time when assessing the success of a transplant. 
Patients often forget what they looked like with hair 
loss and sometimes photos are your chief tool to 
convince the patient of a successful outcome.

 5.  Set the expectations of the potential short-term and 
long-term outcomes: If the patient has early thin-
ning then one session may be appropriate, but as 
ongoing thinning of the preexisting hair occurs, a 
second and eventually a third session may be 
required. If there is complete baldness then stress 
the need for possibly up to three sessions depending 
on the density desired. It is essential that at consul-
tation the potential need for further sessions in the 
future be discussed. Unlike many other cosmetic 
surgeries, hair restoration patients tend to have a 
long relationship with their physician often span-
ning decades. The physician should be cognoscente 
that what they say one day about the degree of hair 
loss and the number of sessions and grafts required 
could come back up for discussion years later.

 6.  The patient should understand that the end result 
will never achieve the density the patient had before 
the onset of thinning. In an otherwise bald area the 
result achieved can be that of early thinning.

 7.  Stress that different hair types and hair colors and 
scalp colors can lead to varying results. Hair char-
acteristics should be assessed and documented. 
Patients with fine, wavy, salt and pepper hair with 
a lot of body and a lighter scalp will have a fuller 
look than patients with straight, black, thin, coarse 
hair, and a pale scalp.

 8.  Assess the density and amount of hair available in 
the donor area compared to the eventual size of the 
balding area and relay this information to the 
patient.

 9.  Emphasize that the limiting factor in hair restora-
tion is the amount of permanent, limited, donor 
hair available.

10.  The donor scar will be camouflaged as long as the 
hair in the donor region is not shaved off the scalp. 
There is a limitation as to how short the hair can be.

11.  Go over the timing of important stages after a 
transplant: The crusts/scabs on each graft will 
have fallen off by 10–12 days. Patients are warned 
to expect that every hair in each transplanted graft 
will be shed and start to grow by 3 months. At 
6 months there is a cosmetic benefit, but full matu-
rity is not appreciated till after 12 months.

12.  There can be significant postoperative effluvium 
of preexisting hair, primarily in women.

 13.  Have many representative photographs of your 
patients available for patients to see and discuss 
with you.

14.  A thorough discussion of the complications 
and potential side effects must be provided and 
understood.

13.7  Female Considerations

Females that present with scalp hair loss often present 
with more complex assessment issues. FPHL, due to 
the generalized nature of thinning with maintenance of 
the frontal hairline, can be more of a diagnostic chal-
lenge [14]. The history and physical play a much more 
important role compared to their male counterpart. 
The chief causes for generalized hair loss that can 
mimic FPHL include acute telogen effluvium and less 
commonly chronic telogen effluvium and generalized 
alopecia areata. Acute telogen can occur from such 
things as child birth, high fever, general anesthetics, 
certain medications, rapid weight loss, and thyroid 
imbalances. It is important to determine the exact time 
of onset of the hair loss. Low ferritin/or iron levels, in 
addition to contributing to FPHL, can also contribute 
to telogen effluvium. Chronic telogen effluvium, usu-
ally presenting with no specific trigger, occurs usually 
in the 40–50 year-old age group. At the consultation, 
the physician should be looking for signs and symp-
toms of a testosterone excess syndrome that could be 
quickening or contributing to FPHL. Blood tests rou-
tinely indicated for women include a complete blood 
count, free thyroxine, serum thyroid stimulating hor-
mone, serum iron, and serum ferritin. If there is a sus-
picion of testosterone excess, (lowering of the voice, 
rapid hair loss in the frontotemporal recessions, hirsut-
ism, acne, and menstrual irregularities), then referral to 
a gynecologist or endocrinologist for appropriate 
workup are suggested. In addition to a hair pull test, 
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a biopsy is often indicated to help differentiate FPHL 
from telogen effluvium, alopecia areata, or scarring 
inflammatory disorders. It is suggested when perform-
ing biopsies to do two 4 mm diameter biopsies and 
request for horizontal sectioning.

Just as important as making the diagnosis of FPHL 
is determining if the patient is suitable for transplan-
tation and if their expectations are appropriate. Psycho-
logical studies have shown that women are much more 
upset by their hair loss [19]. Men can be satisfied with 
a thinning look from a frontal scalp transplant and may 
not desire to transplant the crown at all. Women may 
not be satisfied with any appearance of thinning at all. 
Additionally, since typical FPHL is that of generalized 
thinning and not total loss, once transplanted, there is 
less of a relative impact or change, when compared to 
adding hair to a bald male. It is much more important 
for the physician to take the extra time to assess and set 
the expectations with women. The physician needs to 
assess the extent of generalized thinning which can 
include the occipital potential donor region. Often the 
thinning area is too large, with too small a potential 
donor region. If transplantation is to be considered 
then it is better to settle with making a small area, such 
as just behind the frontal hairline, discretely thicker. 
Emphasize that there will still be some degree of see-
through to the scalp after treatment, but to a lesser 
degree. The female patient should be forewarned of the 
greater risk of postoperative telogen effluvium and the 
potential benefit of pretreating with minoxidil to help 
minimize this occurrence.

13.8  Preoperative Instructions

At the time of the initial consultation it is a good idea 
to advise the patient that they may require up to 1 week 
off work (Table 13.2). Up to 20% of patients may 
experience some degree of postoperative forehead 
swelling and / or facial edema. This can start 2–3 days 
after surgery and continue for another 2–3 days. 
Patients are also advised not to play any sports or per-
form any heavy physical exercise for 1 week postop-
eratively. The patient should also be warned about the 
potential visibility of the scabs in the recipient area. 
The patient is advised to keep the donor hair long 
enough to easily camouflage the sutures. Blood tests 
are to be ordered to include hepatitis B, hepatitis C, 

HIV, a complete blood count, and clotting profile. To 
minimize the chance of bleeding, patients are told to 
stop anticoagulants, alcohol, and acetylsalicylic acid 
products 1 week prior to surgery. Additionally, vitamin 
E. products and ginkgo biloba should also be stopped. 
If using minoxidil solution, do not apply an application 
on the day of surgery to minimize the vasodilatation 
effect on the local microvasculature. On the day of sur-
gery some physicians advocate an antistaphylococcal 
antibiotic given 1 h preoperatively. Half an hour prior 
to surgery a mild tranquilizer or sedative, such as 
10 mg p.o. valium or 1–2 mg sl ativan, can be given.  
At the time of the consultation if there is any indication 
of a preexisting medical risk, then consent for surgery 
from either the family doctor or cardiologist should 
first be obtained. The author suggests that an anesthe-
tist be present for any patient that may have a preexist-
ing medical risk or when intravenous sedation is 
required.

13.9  Surgical Planning

Hairline design and placement is of critical impor-
tance to the successful esthetic outcome of a hair 
transplant. It is one of the most difficult aspects of the 
procedure to master, and consequently the area where 
the most errors are made. The reader is referred to 
other sources for a thorough treatment of hairline 
planning [20–23]; however, certain principles should 
be described.

13.9.1  Men with MPB

It is important to remember when planning a hairline 
in men that thinning is ongoing throughout life, and 
that there is a finite amount of hair available from the 
permanent donor fringe. There may not be enough 
hair to transplant both the frontal and crown regions. 
As such, for most men with MPB, it is generally pru-
dent to treat the front one-third to half of the scalp and 
not treat the crown at all. Another option is to wait 
until such time as the front is completed before decid-
ing if the patient is concerned with the crown and if 
there is adequate hair left to treat that area. It is also 
important to impress upon the patient with early 
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BLOOD TESTS

You must have your blood work done at least 2 weeks prior to your surgery date. Our office must receive these results in order 
to proceed with your scheduled surgery

THE HIV ANTIBODY TEST

As part of your routine preoperative laboratory blood tests, all patients are required to be tested for HIV. The testing and results 
are kept strictly confidential. We have instituted this additional test because individuals who are infected should not be undergoing 
elective surgery, which will tax their immune system unnecessarily and perhaps trigger a disease that might otherwise not surface

ANTIBIOTIC PRESCRIPTION

Please have the enclosed prescription for Keflex (a form of penicillin), filled PRIOR to your surgery. If you are allergic to penicillin, 
please contact our office immediately. Do not take any M.A.O. inhibitor (e.g., Parnate, Marplan, Niamid), Seldane (antiallergy 
medication), or Nizoral (anti-fungal medication) when taking our prescribed antibiotic

BEFORE YOUR SURGERY CAREFULLY READ and FOLLOW instructions below:

IF YOU LIVE OUT OF TOWN, please make arrangements to stay in town the night before and the night following your surgery. 
Traffic and/or weather could delay your arrival at our office. If you arrive late, your appointment may have to be postponed

DO NOT BOOK FLIGHTS UNTIL AFTER NOON THE DAY AFTER SURGERY as you will be required to return to the 
office to have your hair washed. If for some reason you need to be seen very early that day, arrange a time with the booking 
secretary 1–3 weeks before your appointment

YOU WILL NOT BE ABLE TO DRIVE AFTER YOUR SURGERY as the drugs used during the procedure will impair your 
driving ability. Arrange for someone to pick you up or take a taxi. It is also a good idea for someone to be with you overnight, 
following your surgery

HAIR LENGTH, PERMANENTS, AND/OR COLORING. Let your hair grow to 1.5–2 in. in the back and sides for easy coverage 
of donor areas. Permanents and/or hair coloring may be done up to 1 week prior to surgery, and 2 weeks following surgery.

Two (2) WEEKS PRIOR TO SURGERY:

BE SURE THAT YOUR BLOOD WORK HAS BEEN DONE

 ELIMINATE the intake of vitamin E capsules or vitamin pills containing vitamin E

Notify the office if you are using any medications (either prescribed or over-the-counter). It may have to be discontinued or 
substituted with an alternate drug

ONE (1) WEEK PRIOR TO SURGERY:

 DO NOT drink any alcohol (wine, beer, liquors).–not even “just one glass”

 DO NOT use marijuana or any non-approved drugs

 DO NOT take any aspirin (ASA) or any drugs containing aspirin. You may use tylenol

 STOP the use of minoxidil (Rogaine). You may continue to use propecia

 DO NOT take any herbal products

THE DAY BEFORE SURGERY:

 STOP taking medications such as viagra, levitra, cialis

 DO NOT do any strenuous activity, including exercise

THE NIGHT BEFORE SURGERY:

 WASH your hair well. If you have long hair, please use a cream rinse. Do not use hair spray or setting lotion

THE DAY OF SURGERY:

 TAKE the first dose of antibiotics 2 h prior to your scheduled time of surgery – unless otherwise directed

 EAT a good meal before you come for your surgery UNLESS otherwise directed

  DO NOT wear any piece of clothing with a tight neckline that has to be pulled over your head. A sweatshirt or jacket with a hood 
that can be pulled over the head provides an easy way to camouflage the bandage. Female patients may want to bring a scarf

Table 13.2 Preoperative instructions
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thinning, that even though one session may thicken 
and treat nicely the frontal scalp for now, a second and 
possibly third session may ultimately be required as 
thinning progresses, to yield the density that can be 
achieved with transplantation.

The scalp can be divided into several important 
zones (Fig. 13.5), with the three potentially treatable 
areas being the frontal region, mid-scalp, and vertex 
(crown).

When recreating a frontal hairline, a line is drawn 
from the midline anterior most point, or mid-frontal 
point (MFP). This point usually is placed 7– 11 cm 

above the midglabellar line, at approximately where 
the forehead transitions from being vertical to sloping 
gradually posteriorly (Fig. 13.6). It is best to choose the 
MFP as superior as is acceptable to both patient and 
physician. A difficulty that can arise when, typically 
with the younger male, there is a strong remnant of the 
immature hairline present as a teenager, which can be 
as low as 4–6 cm above the midglabellar line. It can be 
very difficult for the patient to understand why the sur-
geon is placing a hairline 3 cm to even 6 cm higher than 
where the patient thinks it should be. This is a chief 
reason why many physicians wait till a patient is above 
25 years of age to start surgery, when the patient is 
more mature, with better expectations, and the eventual 
thinning pattern becomes more evident. A curved line 
is then drawn from the MFP superiorly and laterally to 
the apex, the highest point of the frontotemporal reces-
sions. As a guide, an imaginary line can be drawn verti-
cally from the lateral epicanthus. The apex is placed at, 
or medial to, where this line intersects with a line drawn 
from the MFP. If the apex is placed too low or lateral, 
and as a consequence the frontotemporal recessions are 
filled in, this can lead to an unnatural appearance. 
Continue the line from the apex posteriorly, keeping 

Frontal region

Mid scalp

Vertex (crown)

Frontal scalp Mid scalpTemple

Vertex transition
point

Vertex transition
point

Vertex
(crown)

Frontotemporal
corner (apex)

Frontotemporal
corner (apex)

Mid-frontal
point (MFP)

Occiput

Mid-frontal
point

Temporal
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Fig. 13.5 Major zones and landmarks. The three transplantable 
zones are the frontal region, mid-scalp, and vertex. The mid-
frontal point (MFP) is the lowest anterior mid-point of the fron-
tal hairline. The frontal hairline meets the temple at the apex 
(frontotemporal junction). The vertex transition point is where 
the horizontal scalp changes to the vertical, and is often the posi-
tioning of a posterior hairline when not committing to crown 
transplantation (Reprinted with permission from Berg and 
Cotterill [24]. Copyright Elsevier Limited 2009)

Hairline

7 11cm

Glabella

MFP

Apex

Lateral
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Fig. 13.6 The frontal hairline is designed by placing the MFP 
7–11 cm above an imaginary line drawn horizontally across the 
glabella. A curved line is drawn from the MFP to meet with a 
line drawn vertically from the epicanthus, at the highest most 
point of the frontotemporal recession (apex) (Reprinted with 
permission from Berg and Cotterill [24]. Copyright Elsevier 
Limited 2009)
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the line horizontal with the ground to define the part. 
A common mistake is to not identify lateral fringe areas 
of ongoing thinning. It is best to place some, “insur-
ance” hair in the triangles for when the patient goes on 
to more advanced thinning, keeping in mind that even-
tual thinning in the parietal region usually ends up in a 
line often horizontal with the ground (Fig. 13.7).

In some patients, thinning progresses inferiorly into 
the temporoparietal fringe and recedes. A lateral hump 
can be created by incorporating the apex with the 
newly designed lateral hump (Fig. 13.8). The posterior 

border of the frontal region and mid-scalp region is fin-
ished frequently in a curved fashion to re-create a natu-
ral appearing posterior hairline when viewed from the 
back of the patient. When transplanting the frontal and 
mid-scalp regions the mid-portion of the posterior 
hairline should not go further than the vertex transition 
point (VTP). This is the point where the horizontal 
scalp changes to the vertical (Fig. 13.5). Beyond that 
point the hair direction begins to change as the hair in 
the crown begins to form a whorl from where the hair 
radiates out in a 360° pattern. The appearance of a 
head of hair, when viewed from the front of the patient 
is achieved if adequate transplantation is performed to 
the VTP. After that point any additional hair is not 
appreciated from the front.

There are a variety of hairline placement patterns 
depending on the age of the patient, nationality, extent 
of present and possible further thinning hair loss pat-
terns and expectations. For the very bald or very young 
patient who may become very bald in the future, an 
isolated frontal forelock can be planned [25]. This is 
one of the safest ways to achieve a conservative hair-
line when there is the concern of present or future 
extreme limitations in the amount of donor hair rela-
tive to a significant balding area. Figure 13.9 demon-
strates a frontal forelock in a young male that may go 
onto extensive hair loss in the future. There is the 
 creation of a natural hairline pattern with an island of 
central density being created in the middle with less 

Fig. 13.7 Line CA indicates where transplants are often fin-
ished, without anticipating where future hair loss may extend to. 
Insurance hair should be placed to line CB so that the physician 
does not need to keep chasing an advancing, thinning triangle of 
continuing hair loss

Fig. 13.8 Creating a lateral hump in a lowered temporoparietal 
fringe allows the frontal hairline to be kept in a natural 
alignment

Fig. 13.9 Creation of a frontal forelock in a young male that 
may go on to extensive balding. The central oval zone is planted 
most densely with less density toward the fringe. This pattern is 
meant to stand on its own even if there is significant balding in 
the future
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density laterally without a specific connection to the 
fringe. This mimics a pattern of hair loss seen naturally 
in many men with significant balding and does not 
incur significantly more grafting in the future, if many 
additional grafts are not available.

13.9.2  The Crown

The front half of the scalp is the most important area 
cosmetically for most men. Proper transplantation prin-
ciples dictate that men roughly less than 35–40 years of 
age should not have their crown treated. Young men 
should wait until such time as they are older and their 
thinning pattern is securely established or they have 
finished treating a previously bald frontal scalp with 
transplants.

The crown, if transplanted, adds less cosmetic gain 
compared to the front. Some men are not concerned 
about the crown as they do not see it and are disin-
clined to treat that area. Once the frontal scalp has been 
transplanted, the posterior hairline is designed to 
mimic the beginning of a naturally occurring bald ver-
tex. When viewed from the rear of the patient then a 
non-transplanted crown will appear very natural 
(Fig. 13.10). Other men are concerned with a bald or 
thinning crown and want that area covered too. 
However, in the author’s experience, many men want 
some good reasonable density and coverage with the 
frontal scalp, and for the crown they either are not con-
cerned with that area or will settle with a light cover-
age to take away from the appearance of a bald dome. 
By limiting crown transplantation to one or two treat-
ments of light coverage, additional donor hair can be 
left in reserve for any future hair concerns that may 
develop over time.

Traditional punch grafting performed from decades 
ago routinely required three or four sessions of plugs 
to adequately treat an area and would frequently 
exhaust the donor area. If further treatments were at all 
anticipated more posteriorly then the use of scalp 
reductions, flaps, extenders, or expanders to minimize 
the crown area by whatever means necessary were 
often utilized. These procedures are still utilized today 
by some surgeons in the very bald male to minimize 
the area of alopecic scalp. There is the concern, how-
ever, that with extensive scalp reduction of the bald 
areas and scalp lifting of the permanent fringe, there 

can be the occurrence of unnatural hair directions and 
the presence of an obvious scar that needs to be cam-
ouflaged. Due to these concerns of unnatural hair 
direction, the presence of an obvious scar, in conjunc-
tion with the excellent results that can be achieved with 
just one session of FUT placed on a bald crown, 

a

b

c

Fig. 13.10 (a) A typical frontal hair line has been drawn on 
with the intent of limiting transplantation to the vertex transition 
point. (b) After transplantation, when viewed from the front, 
there is the appearance of a full head of hair. (c) When viewed 
from the rear the vertex is still untreated but the posterior hair-
line looks very natural
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reductions, flaps, extenders, and expanders are being 
used much less frequently today for MPB. However, 
these procedures are still invaluable in the treatment of 
extensive scalp hair loss due to trauma, burns, and con-
genital malformations. The indications and proper uses 
of these techniques are beyond the scope of this chap-
ter and as such the reader is directed to other reference 
sources for a full description [26–29].

13.9.3  Females

Females with FPHL present their own unique plan-
ning challenges. Typical thinning patterns apparent 
in women with FPHL differ from men in that there is 
usually frontal hairline sparing with generalized thin-
ning behind. In many women the thinning can involve 
most if not all of the potential occipital donor region 
and as such many women do not have sufficient donor 
areas of adequate density to warrant transplantation. 
Often there is evidence of generalized miniaturization 
of hair follicles throughout the scalp. In those women 
that maintain adequate density with minimal miniatur-
ization of hair follicles in the occipital region, trans-
plantation can be considered. However, as has been 
previously described, female expectations as to what 
can be achieved also come into the equation as to decid-
ing the appropriateness of transplantation. Frequently, 
the areas to be treated are just behind the hairline to 
the mid-scalp or filling in the frontotemporal reces-
sions to create a more rounded, feminine appearance 
(Fig. 13.11). With planning, in women the concern is 

not so much the possibility of ongoing hair loss that 
could result in total balding, but of what the patient 
can expect as a reasonable result with one session. The 
FUT techniques used today allows for the creation 
of tiny sites made between preexisting hairs, so as to 
conserve hair, and to not remove hair, as was the case 
with the use of traditional 3.25–3.5 mm punch grafts. 
Women should be warned that they should plan for 
the possible risk of telogen effluvium postoperatively. 
Generally, sessions should be smaller than their male 
counterpart, performing approximately 1,000– 1,500 
grafts per session. This helps to minimize the risk of 
telogen and allow for better camouflage using hair in 
the non-treated area to comb over the temporary crusts 
in the recipient area.

13.9.4  Selection of Donor Area  
Site and Size

The decision as to where to choose the donor zone and 
how much tissue to take can be a difficult concept for 
the novice surgeon to grasp. It is inherent in any suc-
cessful hair restoration procedure that any grafts 
removed will be taken from an area that will be perma-
nent and to not develop male or female pattern hair 
loss in the future. Otherwise the transplanted hair could 
eventually fall out and a visible scar could eventually 
become apparent as the surrounding donor hair disap-
pears. When deciding on where to take the strip and 
how much to take, one needs to consider the age of the 
patient as well as the family history to aid in predicting 

a b

Fig. 13.11 (a) A female with familial high frontotemporal recessions that desires a more rounded feminine hairline. (b) After the 
hairline has been lowered with transplants into a more feminine position
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eventual hair loss. It is helpful to know that most 
patients have at least the ability to have two to three 
strips of scalp, 8–10 mm wide, removed from the per-
manent hair-bearing scalp. In these strips, the average 
balding male has from 5,000 to 7,000 FUs that can be 
safely used for transplantation.

In general, the first strip should be removed from 
the occipital scalp at or above the level of the occipital 
protuberance. Unger’s studies on the size of the safe 
donor area [30] indicate that an area, for 80% of men 
under 80, exists that is from 70 mm wide at the midline 
occipital region extending laterally to 80 mm at its 
widest point and then narrowing to 50 mm wide in the 
temporal scalp above the ears.

13.9.5  Estimating Size of Donor Strip

This step takes much experience to be comfortable 
knowing the size of strip and number of grafts required 
to transplant the size of area to be treated. Some physi-
cians will choose to transplant all small one- to three-
haired FUs, while others will choose a combination of 
FUs and MFUs. This can alter the size of strip required. 
The following is an example to illustrate how one 
might go about determining strip length for a com-
monly treated area:

1. If one is to transplant the hairline to mid-scalp, the 
average area to be covered is approximately 60 cm 
squared. (To more accurately determine the area to 
be covered a 1 cm2 transparent grid can be used and 
the area to be transplanted traced on top of the grid 
to give the recipient area size.)

2. Assume the density of the average permanent safe 
donor zone is 100 FU/cm2. The range is from 60 to 
140 FU/cm2. (To accurately determine the density a 
trichscope, densitometer, or video microscope can 
be used to assess donor density.)

3. A decision is made as to what density the surgeon 
wants to plant the FUs. In an initial session, for the 
novice surgeon, it is good to know that densities of 
25–30 FU/cm2 will yield a satisfactory appearance 
and is suggested. In some practices, densities of  
50 FU/cm2 and greater are achieved, but should be 
reserved for those with adequate staff and expertise.

4. Once the number of follicular units required to 
transplant the area to be treated is determined then 

the length of a 1 cm wide donor strip, based on the 
number of FUs needed, can be estimated.

An example calculation shows that if a frontal hair-
line and scalp are to be transplanted in a 60 cm2 area, 
placing the grafts at a density of 25 FUs/cm2 then: 
(60 × 25) = 1,500 FUs will be required.

If 1,500 FUs are required from a strip that is 1 cm 
wide, taken from a donor site with a density of 100 
FUs/cm2: (1,500/100) then the strip needs to be 15 cm 
long.

13.10  Anesthesia

For the vast majority of cases, local anesthesia, with or 
without oral sedation, is the most commonly used 
form of anesthesia for hair transplantation. Procedures 
can be performed without any oral sedation or with a 
mild sedative such as 10 mg of oral valium and/or 
2 mg of sublingual lorazepam given 30 min before the 
start of surgery. Some physicians will use intravenous 
twilight sedation using midazolam, propofol, or fenta-
nyl. The author has found the need for twilight seda-
tion to be used only in those circumstances when the 
patient has a strong desire to be totally unaware of 
what is happening. In those rare circumstances, or 
when the author feels the patient with a preexisting 
medical condition could put the patient at risk, an 
anesthetist will be present for the entire procedure. An 
automatic blood pressure cuff and pulse oximeter 
should be used for each surgery and to have available 
oxygen, a defibrillator, a fully equipped crash cart with 
emergency medications, and an emergency action plan 
with staff trained in basic cardiopulmonary life sup-
port is essential.

Tip 

For a novice surgeon or surgeon that does 
transplantation infrequently the average size 
of a frontal area from hairline to mid-scalp is 
approximately 60 cm2. To transplant at densities 
of 25–30 FU/cm2, approximately 1,800–2,000 
FU grafts (one to four hairs each) are required, 
taken from an average density donor zone. 
A 1 cm wide strip should then be removed at 
approximately 20–22 cm long.
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Techniques used to aid in the delivery of local anes-
thesia to the scalp include topical lidocaine cream, 
needleless injectors, supraorbital, supratrochlear, occip-
ital nerve blocks, and field blocks. The maximum dose 
of lidocaine with epinephrine, (7 mg/kg), and bupiva-
caine (3 mg/kg), must be kept in mind. Epinephrine is 
commonly used in scalp anesthesia to act as an effec-
tive vasoconstrictor and as such can prolong the affect 
of the local anesthetic. The use of tumescent anesthesia 
will allow for large volumes of a dilute anesthetic to be 
administered with minimal chance of toxicity.

Once the donor area has been identified, clipped, 
and prepared (Fig. 13.12), an initial field block in the 
occipital donor area is administered using a 10 ml 
syringe filled with 1% lidocaine with 1:100,000 epi-
nephrine and a 30 gauge, half inch needle. Six to eight 
small wheels are slowly injected to raise small blebs of 
solution, about 1 in. apart just at the inferior edge of 
the clipped hair. To mask the sting of the initial injec-
tions, some physicians advocate the use of ice in the 
area, local vibration, or buffered anesthetics. Once the 
initial wheels are raised, the operator goes back to 
each wheel and continues the field block aiming the 
needle left and right from each already numbed site to 
fill in the gaps, using a total of 8–10 ml. In this man-
ner, the patient should only feel a mild sting of the 
initial injections. A tumescent solution is prepared 
using a 100 ml bag of normal saline adding 5 ml of 2% 

lidocaine without epinephrine and 0.4 ml of 1:1,000 
epinephrine to give a 100 ml tumescent solution of 
.1% lidocaine with 1:250,000 epinephrine. Using 
10 ml syringes with 21 gauge 1.5 in. needles, inject 
just superior to the block as much tumescent solution 
as the tissue will take. The intent is to cause maximum 
tissue turgor in order to lift subcutaneous fat away 
from underlying arteries and nerves and to keep the 
tissue firm to minimize transection of follicles during 
removal of the strip. The high volumes of dilute anes-
thetics also help to minimize bleeding. The patient is 
then left for 10–15 min to allow proper anesthesia and 
vasoconstriction to take place. The patient is then 
placed in a prone pillow, if a mid-occipital area is to be 
harvested (Fig. 13.13). Just before the initial strip is 
removed, an additional 8–10 ml of tumescent solution 
is injected to allow for further turgor and to test that 
the area is fully numbed.

The recipient site is anesthetized while the donor 
strip is being dissected. With the patient in a semi-supine 
position, a ring block is administered, similar to the ini-
tial donor area block, just inferior to the anterior hair-
line. Up to 10 ml of a 2% lidocaine with 1:100,000 
epinephrine mixture is used. One 10 ml syringe is then 
filled with a mixture made up using 0.6 ml of 1:1,000 
epinephrine to 30 ml injectable saline to yield a 1:50,000 
epinephrine mixture. The entire recipient area is then 
plumped up using 10 ml of the 1:50,000 epinephrine 

Fig. 13.12 Occipital donor area clipped
Fig. 13.13 Patient in prone pillow with anesthesia being 
checked
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mixture (and 5–10 ml of further 1% lidocaine where 
required), to allow for complete anesthesia and hemo-
stasis. If further plumping of tissue is required, inject-
able normal saline can be used. Some surgeons may also 
employ additional tumescent anesthesia to minimize 
damage to the supragaleal vascular plexus during sur-
gery, to improve hemostasis and to expand the recipient 
sites during surgery allowing for contraction of sites, 
and minimizing distances between sites, once the tumes-
cent fluid has dissipated. Some physicians will also mix 
marcaine with lidocaine solutions to give prolonged 
anesthesia.

13.11  Removal of Donor Strip

With the patient seated the donor site is marked and 
clipped with curved Metzenbaum scissors to 2–4 mm 
in length. This minimum hair length is required so 
that hair direction can be continually assessed while 
removing the donor strip. The shorter hair length also 
helps to avoid hairs being inadvertently trapped while 
planting the graft. Once the donor site has been clipped 
it is then cleaned with alcohol and with a povidone-
iodine solution. The area is then anesthetized and 
allowed to sit for 10–15 min to enable the adrenalin to 
take effect. (The recipient area anesthetic is adminis-
tered later in the procedure.) The patient is then placed 
in a prone pillow. At this stage the donor site is further 
tumesced. This allows for maximum tissue turgor just 
before the strip is cut and additionally checks are 
made for adequate anesthesia. The author prefers to 
use a single bladed scalpel with a #15 blade to remove 
a single ellipse that is tapered at the ends. Some sur-
geons may use double-bladed (Fig. 13.14) or multi-
blade scalpels with spacers to allow multiple strips to 
be excised simultaneously with the aim of reducing 
the time for dissection. However, studies have shown 
that there can be more transection of follicles with a 
multi-blade knife as there is less visualization of the 
follicles. The strip is cut to 1–2 mm below the level of 
the hair follicle leaving some subcutaneous tissue to 
protect the root bulb. Going much deeper will disturb 
the subcutaneous blood supply and incur more bleed-
ing. The operator must continually assess the angle of 
the hair follicles and adjust the blade accordingly. The 
assistant provides counter traction with a tissue clamp 
to allow easier strip removal.

Once the strip is removed it is immediately placed 
in chilled saline and handed to the technician for dis-
section. Figure 13.15 shows the author’s technique for 
strip removal. Any electrocautery, if necessary, is used 
at this point and any stray hairs or hair spicules are 
very diligently cleaned from the wound. Undermining 
is performed when excessive tension on closure is a 
concern. The author rarely needs to perform under-
mining as the wound width is generally kept to less 
than 1.2 cm to allow for easy closure. With minimal 
tension the scar should heal to being pencil line thin. 
Some physicians, the author included, will perform 
trichophytic closure. A 1 × 1 mm wide triangular strip, 
cut at a 45° angle, is trimmed from the inferior wound 
edge (Fig. 13.16). This will de-epithelialize one to two 
hair follicles and when the wound is sutured closed, 
the superior border will cover the trimmed inferior 
border allowing the inferior hairs to grow through the 
scar to allow more enhanced camouflage. The author 
will perform this in most circumstances where there is 
minimal tension. If there has been multiple procedures 
performed in the same area or there is above average 
tension demonstrated at the time of strip excision, then 
a standard closure is performed. Physician preference 
dictates what type of suture is used and if staples are 
favored. The author uses a running single-layer closure 
with a 3–0 non-dissolving thread. Sutures are to be 
removed in 7–10 days.

When subsequent sessions are performed, it is com-
mon to re-excise the previous linear scar with the new 
strip excision to minimize scaring of the donor zone.  
It should be kept in mind that with subsequent re-exci-
sions, overall tension in the donor zone increases, such 
that the width of the donor strip should be adjusted 

Fig. 13.14 Double-bladed scalpel with four spacers that could 
accommodate further blades
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accordingly. When patients return after many years, 
having had the original punch graft excision technique 
performed, previous circular punch scars that leave 
intact hairs between excised rows, and between grafts 
on the same rows, can be excised. The current strip 
excision techniques can benefit this type of patient two-
fold: (1) By re-excising and minimizing old punch scars 
and (2) making available more reusable donor hair.

After the wound has been sutured closed, any trapped 
hairs under the suture are carefully freed. The area is 
then cleansed with a dilute hydrogen peroxide mixture 
applied from a spray bottle. At this juncture, if a second 
strip is to be taken from a temporal site, the patient’s 

head is taken out of the prone pillow and turned to one 
side for the next excision. Otherwise, if donor excision 
is complete, then the patient is turned over on to their 
back to wait while the strip is being dissected until such 
time as the recipient site is anesthetized.

13.12  Follicular Unit Extraction

Follicular unit extraction (FUE) is a relatively new 
technique that uses small circular punches to core out 
donor grafts one at a time. Unlike the original punch 

a

c

b

Fig. 13.15 (a) Donor strip is incised using a single blade being 
careful to keep blade parallel to the hair follicles. Notice that the 
end of the strip is tapered. (b) The strip is being dissected out 
ensuring that the blade is 1–2 mm below level of the follicle bulb 

leaving some fat surrounding the bulb and avoiding deeper blood 
vessels and nerves. The assistant applies strong counter traction 
with the use of the tissue clamp. (c) Strip is removed and any 
stray hairs or hair spicules are removed from the wound
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grafts that were 3.5 –4.0 mm in diameter, FUE employs 
a 0.7 –1.0 mm punch. Because the site created is so 
small, sutures are not required and the wound is 
allowed to heal by secondary intention.

13.12.1  Indications for FUE

1. Wanting to avoid linear scalp donor site scar
2. Limited recipient area dictating the need for fewer 

grafts: eyebrow, eyelash, and moustache
3. Due to excessive scarring in donor area, further lin-

ear scars are not appropriate
4. Use of non-scalp hair, that is, chest, back, and beard
5. To thicken widened scars in donor area from tradi-

tional excisions that cannot be re-excised

13.12.2  Advantages of FUE

1. Tiny 0.7–1.0 mm incision
2. No sutures required
3. No linear scar in donor area
4. No or minimal tension in donor area
5. Possibility of wearing hair in donor area very 

short

13.12.3  Disadvantages of FUE

1. Higher percentage of follicular transection and 
ingrown hairs compared to FUT

2. Time consuming and more costly to patient

a

c

b

Fig. 13.16 (a) Trichophytic closure technique showing the inferior border of the wound being trimmed at a 45° angle to create a trian-
gular strip 1 × 1 mm. (b) The strip is being trimmed to de-epithelialize one to two follicular units. (c) Following single-layer closure
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3. Limited to one- to three-haired follicles that may have 
been cored out from a larger, previously intact FU

4. Concerns of healing at regional donor sites via sec-
ondary intention (i.e., Keloids to chest)

Typically, one to at most three hairs, are removed at a 
time. An advantage of FUE is that not only can the 
traditional scalp donor sites be used, but also other 
body areas such as the chest, back, beard, arm, and leg 
can be utilized (Fig. 13.17).

The original two-step method for harvesting an FUE 
graft was to identify a FU and then with a .7–1.0 mm 
punch, using a rotating motion, score down to the epider-
mis and upper dermis [31]. The loose graft is then grasped 
with rat-toothed forceps, and with gentle counter traction 
on the surrounding tissue, the graft is pulled free. However, 
since hair direction under the skin can change and hair 
follicles can splay, transection can frequently occur. 
Harris has developed a three-step method [32]. Once the 
initial score 0.3–0.5 mm into the upper dermis is made 
with a sharp punch, a second blunt punch is inserted into 
the site and finishes the graft dissection (Fig. 13.18). In 
this manner, the ability to extract full, intact grafts with 
less transection is improved. The author currently uses a 
powered FUE tool which greatly improves the accuracy 
and speed at which grafts are harvested.

Eyebrow transplants in men are a good example of 
a use for FUE. Hair taken from the chest has a slower 
growth rate than donor hair taken from the scalp. As 
such, chest donor hair transplanted to the eyebrow will 
have to be clipped less often than hair from the scalp.

With practice, the operator becomes more adept at 
removing grafts quickly and with less transection. 
However, it is a time-consuming procedure that is usu-
ally performed by the physician and as such can be 
more costly for the patient. This technique does not 
yield any better result in the recipient area. Marketing 
this procedure as scar less can be misleading. Over time, 
if subsequent sessions to the same area and more grafts 
are taken, the tiny scars can add up and the ability to 
shave the hair to a minimal length on the scalp and to 
not have any visible scar may not be achievable.

13.13  Graft Preparation

As soon as the first donor strip has been harvested it is 
immediately placed into chilled saline and given to the 
technicians for dissection into FUs and MFUs. The 

importance of keeping the donor tissue moist and cool 
from the time the tissue is excised until it is replanted 
into the recipient sites cannot be stressed enough. Graft 
coolers that have ice in the base, with saline-filled pet-
rie dishes on top, will keep the tissue moist and cool 
(Fig. 13.19). Graft survival studies have shown that 

a
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b

Fig. 13.17 (a). Follicular unit extraction using a 1 mm punch. 
(b) One month after surgery the sites are healing well. (c) 
Close-up of healed sites 1 year later
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inadvertent drying of grafts, even after 3 min of air 
drying on surgical gloves, as could happen in a typical 
surgery session, can cause serious damage leading to 
cell necrosis [33]. The ellipse removed from the donor 
site (Fig. 13.20) is first slivered into smaller strips, one 
FU wide and several FUs long (Fig. 13.21) under mag-
nification using a stereomicroscope. The smaller sliv-
ers are then further subdivided into either FUs or MFUs 
depending on the needs of the surgery (Fig. 13.22). 
Technicians will cut the grafts on top of tongue depres-
sors placed on gauze. The tongue depressors act as a 
firm surface to place the grafts. Other offices may use 
cutting boards specifically designed for cutting donor 
tissue. Care must be taken at all times to dissect 
between FUs and not through FUs so that the integrity 
of each graft can be maintained. During the dissection 
process the technicians must be aware of inadvertent 
graft transection, drying or excessive manipulation of 
tissue. Technicians can use one-sided razor blades with 
handles; others use #10 or #11 scalpel blades for dis-
section. It is important to leave a small amount of 

adventitial tissue around the bulb of the follicle to 
maintain viability. Grafts can be described as “chubby” 
or “skinny” depending on how much surrounding tis-
sue is removed. Physicians that prefer to transplant 
larger numbers of densely packed grafts prefer the 
skinny size. However, some studies indicate that as the 
density of transplanted grafts increase, at a certain 
point, viability will decrease [34].

Fig. 13.18 Instrument used for FUE. Sharp disposable 1 mm 
punch on right and autoclavable blunt punch on left

Fig. 13.19 Grafts being kept chilled in a cooler that has ice in 
its base and chilled saline in petrie dishes above

Fig. 13.20 Strip is being slivered into smaller loaves utilizing 
microscopes

Fig. 13.21 A recently removed strip is shown at the top with a 
slivered section of the strip on the left, containing several FUs 
and a fully dissected one hair FU on the right
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Stereomicroscopes (Fig. 13.23) are now used rou-
tinely to produce superior grafts with minimal transec-
tion rates and should be used by all practicing hair 
surgeons. Back lighting can also help the technician to 
visualize the graft and aid in dissection.

The grafts are sorted into number of hairs per graft 
and kept moist in the chilled saline dishes until time of 
implantation. To ease in counting, the grafts are kept 
in bundles of ten. Additionally, the grafts are subdi-
vided by hair texture. Finer one-haired grafts taken in 
the temples or lower in the occipital area may be used 
for anterior hairline grafts, with coarser multiple hair 
FUs used behind the hairline. Hair color in the donor 
area can also change dramatically from temples to 

 mid-occipital and should be taken into account when 
choosing and sorting grafts.

Graft preparation is definitely a team effort, but it 
does require the physician in charge to be the team 
leader. It is apparent that different technicians will have 
different strengths, whether it be dissecting or planting 
of the grafts. Proper quality control is important at all 
times with hair transplantation due to the many steps 
that can be influenced by the many assistants involved.

13.14  Recipient Site Creation

Incisions can be made with either needles or blades. 
One to two millimeter circular punches can be used to 
core out, or thin, traditional unacceptable 3.5–4.0 mm 
punch grafts from decades ago. Round and slot punches 
are used rarely now for recipient site creation when 
one is utilizing modern FUT techniques.

13.15  Graft Orientation: CAG or SAG

Hair in the frontal scalp grows in a forward direction. 
In order to re-create natural hair direction in the fron-
tal scalp, grafts are oriented to be placed sagittal, or 
parallel to the direction of the preexisting hair. This is 
called sagittal angle grafting (SAG). To make these 
sites, usually 18–21 gauge needles or angled scalpel 
shaped blades oriented forward, parallel to the natural 
hair direction are used. In this manner one is able to 
minimize damage to underlying vasculature and to 
spare preexisting hair in the area by going between 
hairs. Coronal angle grafting, (CAG), is a newer tech-
nique whereby grafts are placed perpendicular 
(Fig. 13.24) to the natural forward hair direction when 
transplanting the frontal scalp [35]. On close inspec-
tion of the anterior scalp, (Fig. 13.25), it is observed 
that although hairs grow in a superior–inferior direc-
tion, the hairs in each individual FU are oriented side-
by-side, or left to right, perpendicular to the natural 
hair direction. The benefit of placing FUs in a CAG 
orientation allows for the appearance of more fullness 
when viewed from the front and less like hairs lining 
up behind one another as is seen when a three- to 
four-haired FU is placed parallel to the angle of pre-
existing hair direction. This technique usually utilizes 
small 0.6–1.2 mm flat-edged chisel blades to make 
the recipient sites and as such is more superficial 

Fig. 13.22 A slivered portion of the strip is now being further 
dissected into individual FUs using a tongue depressor as a cut-
ting board

Fig. 13.23 Stereomicroscopes used in graft dissection. Meiji 
scope is on the right. The left and middle scopes are Mantis 
scopes. The middle scope is shown with an up lighter
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throughout its length of incision depth compared to 
the same length of a parallel incision employing a 
blade that comes to a point, so that there  may be less 
chance of injury to underlying vasculature. But this 
cannot be said if larger three- to four-haired FUs or 
MFUs are used. However, when there is significant 
preexisting hair in the area there is a greater chance of 
disturbing that hair. As such sites for CAG need to be 
very small, requiring the use of more skinny FUs as 
opposed to chubby FUs. Greater tumescence of the 
recipient site with 1:1,000,000 epinephrine is also 

required to maximize vasocon striction, to minimize 
damage to the underlying neurovasculature, and to 
increase the surface area of the scalp so that upon dis-
sipation of the fluid one can achieve a greater density 
of recipient sites. This technique is more inherently 
difficult and often requires the patient to shave the 
recipient area to aid in creating the sites.

It is a matter of personal choice whether to use SAG 
or CAG, dictated by the experience of the physician, 
the area to be treated, the amount of preexisting hair in 
the area, and the size, density, and number of grafts to 
be transplanted. However, for the casual transplant 
surgeon, it is suggested to use SAG.

13.16  Instruments (Table 13.3)

The decision as to what size of FU the physician will 
use at what density they will be placed at, and whether 
to use a needle or blade (Fig. 13.26) is very much phy-
sician dependent.

Needles have the benefit of being inexpensive, 
color coded in sizes ranging from 18 to 22 gauge, and 
can provide dilatation of a recipient site. The beveled 
ends can aid in planting grafts and ensuring depth 
control.

Blades can be either pointed, coming to a tip at the 
midline (Spearpoint) or laterally (Minde, Sharpoint). 
The lateral angled blades are intended for SAG where 
the angle and orientation of the created site is parallel 
to hair growth with the intent of minimizing disruption 
of blood vessels deep in the wound.

SAG CAG
Fig. 13.24 Traditional orientation 
of sites for sagittal angle grafting and 
more recently the coronal angle grafting 
orientation (Reprinted with permission 
from Berg and Cotterill [24]. Copyright 
Elsevier Limited 2009)

Fig. 13.25 Close-up view of frontal scalp illustrating the supe-
rior–inferior hair direction and the perpendicular direction of 
hairs oriented in each FU. Letter, “A” shows a three-haired FU 
lined up perpendicular to the overall hair direction (large 
arrow)
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Chisel blades are flat and rectangular and are used 
primarily for CAG where the angle of the cutting sur-
face of the blade is perpendicular to the intended direc-
tion of hair growth. Chisel blades are not appropriate 

for SAG as there is a greater ability of the leading edge 
of the chisel to damage underlying vasculature. Needles 
and midline blades can be used for both CAG and 
SAG. Chisel blades are commercially available or can 
be created and cut to size using single- or double-edged 
razor blades cut with a blade holder or with a custom 
cutting tool (CuttingEdge-Surgical.ca).

Depth control is an important aspect in proper 
recipient site creation. Inadvertent disruption of the 
blood vessels of the supragaleal plexus can lead to 
needless interruption of the local blood supply and 
increased bleeding, which can make planting of the 
grafts more difficult. With increased bleeding there is 
also an increased need for additional local anesthetic. 
Needles have their own built in depth control due to 
their bevel. Blades can be purchased with handles that 
aid in depth control or blade-holder handles can be 
purchased that allows the blade to be positioned for 
accurate recipient site depth. Needle drivers can also 
be used as a graft holder and sized to the length of graft 
to be planted (Fig. 13.26).

Multi-blade recipient devices are used by some phy-
sicians to speed up the time required to make thousands 
of recipient sites and as a way of assisting in creating a 
template for spacing of the sites. However, there is a 
risk of damaging any preexisting hair in the area as 
well as not being able to minutely adjust the angle of 
each individual blade. The Choi implanter, used in 
Asia, is an example of an automatic graft placing device 
that is preloaded with a graft and then, at the time of 
creating the site, the graft is injected into place.

 1 Two mirrors and black grease pencil for marking 
hairline on scalp

 2 1% and 2% lidocaine with 1:100,000 epinephrine

 3 Epinephrine 1:1,000

 4 10 cm3 syringes with 16, 18, 19, 20, 21, 25 g, and 30 
gauge needles

 5 100 ml bag of normal saline

 6 Towel clip

 7 Straight iris scissors, 3 in.

 8 Needle driver

 9 Scalpel handle with #15 blade

10 Straight adson forceps (non-toothed)

11 Aluminum rattail comb – Ellis Instruments

12 Curved Metzenbaum scissors

13 2-O & 3-O Supramed nylon ½ circ, rev cutting, white, 
non-abs. suture – S Jackson Co., Alexandria, VA

14 Hyfrecator and tips

15 Petrie dishes – Ellis Instruments ( with 7.5 × 10 cm 
telfa pad cut to size inside )

16 Two versi handles for spear tip blades

17 #5 Jeweller’s forceps for planting grafts

18 Two Mantis microscopes – Micro-Vid, Huntington 
Beach, CA

19 Two Meiji microscopes – Micro-Vid, Huntington 
Beach, CA

20 Tongue depressors to act as cutting boards

21 Personna double edge prep blades and holders

22 Gauze: 4 × 4 sponge topper Nu-gauze non-woven gauze

23 Hydrogen peroxide 3% with spray bottle

24 Chemical ice packs with covers

25 Petrie dish coolers – Ellis Instruments, Madison, NJ

26 Kerlix dressing

27 Bandana

28 Surgilube – water soluble lubricant

29 Betadine and alcohol for disinfecting scalp

30 Prone pillow – Foam Products Inc., Bronx, NY

Table 13.3 Suggested equipments needed for a typical hair 
restoration procedure

Fig. 13.26 Instruments to create sites: from left to right – nee-
dle driver holding a cutting blade, blade holder with spear tipped 
blade, three color-coded beveled needles, multi-blade recipient 
device, flat bladed chisels, and Minde Knife
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Fig. 13.27 Autoclavable container to store jeweller’s forceps 
that has rubber walls to protect the forceps’ tips from being 
damaged

Fine tipped Jeweller’s forceps are required for 
planting to avoid crushing or damaging the grafts. The 
tips are very fragile and can be easily blunted or nicked 
in the cleaning process. It is advisable to place a plastic 
guard over the tip during sterilization. A holding device 
(Fig. 13.27) can be purchased that holds the forceps 
safe and secure between rubber cushions during 
sterilization.

13.17  Re-creating a Natural Hairline

At the beginning of surgery the frontal hairline, which 
has been agreed upon by both the physician and patient 
at the time of initial consultation, is drawn on with a 
black grease pencil employing the proper principles of 

planning an anterior hairline, (see surgical planning). 
A photo should be taken at this time if it was not 
already done at the time of the initial consultation. The 
aim in creating the recipient sites is to create a zone of 
naturally increasing density with the irregularities that 
one sees in a natural hairline. Hairlines that are too 
abrupt, too sharp, too dense, or too symmetrical can 
draw the eye to it and appear unnatural. The author 
will use for the hairline either 19–20 gauge needles, or 
.8–1.2 mm chisel tipped blades to accommodate single 
FUs. An initial defined zone of evenly spaced single-
haired FUs sites is made just posterior to the drawn 
hairline. Anterior to this zone, micro-irregularities 
employing three to four single-haired FUs are utilized 
in clusters as well as scattering random (Fig. 13.28), 
single-haired FUs, placed erratically in front and 
between groupings. In this way the hairline is softened 
and abrupt straight lines are avoided (Fig. 13.29). What 
is created is a gradually increasing density in a hairline 

Central
density Cluster hairs

Random
scatter hairs

Fig. 13.28 The anterior hairline zone is feathered and made 
irregular with the use of small groupings of three to five hairs 
and single, randomly placed hairs (Reprinted with permission 
from Berg and Cotterill [24]. Copyright Elsevier Limited 2009)

Fig. 13.29 (a) Hairline drawn on before surgery. (b) Completed hairline showing clusters of hairs, “a,” with single-haired FUs scat-
tered about randomly with gradually increasing density created behind hairline zone
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zone, approximately 5–10 mm in width. With experi-
ence, the surgeon will understand that different hair 
types and colors will dictate a zone that should be 
wider or narrower. For example, a patient with black, 
coarse wiry hair and pale skin may require a wider 
transitional zone to avoided abruptness, while a patient 
with fine, salt and pepper hair and pale skin will achieve 
a feathered result with a narrower zone. At a distance 
one can also appreciate widow’s peaks and lateral 
peaks that can be re-created by using a small number 
of FUs concentrated in areas at the hairline.

Once the hairline zone has been created then 
increased density can be achieved posteriorly. For the 
beginner or surgeon that performs transplants infre-
quently it can be difficult to know how densely one 
should attempt to place the grafts. It is suggested that 
the surgeon practice by drawing a 1 cm2 box and assess 
the degree of difficulty of placing grafts at 20, 30, 45, 
and 75 FU/cm2. Densities greater than 35 FU/cm2 
are considered dense packing. However, as densities 
increase the concern of graft viability also increases. 
With high numbers of densely packed grafts there is 
also the need for higher numbers of skinnier grafts, 
with consequently the need for more skilled techni-
cians to assist with the procedure. It should be kept 
in mind that excellent results can be achieved with 
densities of 30–35 FU/cm2 using one- to three-haired 
FUs and four- to six-haired MFUs. A 1.5–3.0 mm 
spear tip blade is an example of the type and size of 
blade required to make a site that will accommodate 
the larger MFUs. A suggested scenario would be to 
create a frontal hairline zone with 600 one- to three-
haired FUs followed posteriorly by 600 four- to six-
haired MFUs. This will yield approximately 4,200 
hairs. An oval shaped area at the midline frontal 
region, just behind the hairline zone, is often densely 
transplanted to give the illusion of density. This can be 
achieved with single FUs placed at 30–35 FUs/cm2 or 
with MFUs placed slightly farther apart. It should also 
be remembered that to transplant a bald frontal zone 
it is wise to instruct the patient they may require two 
sessions and possibly a third finishing session. While 
some surgeons will attempt to complete a bald frontal 
area in one pass using high numbers (3,000–4,500+) 
of densely planted all one- to three-haired skinny FUs, 
as well as spacing all the grafts in a CAG orientation, 
this technique is not recommended for the casual hair 
transplant surgeon. It would be more prudent, with 
an equally great result, to split the transplant into two 

procedures, 1 year apart, of approximately 1,500 FUs 
each, using a combination of FUs for the hairline zone 
and a combination of FUs and MFUs for the rest of the 
anterior frontal scalp.

Pearls: For the novice or casual hair surgeon

1. Limit transplant to front one-third of scalp.
2. If area is bald, split the procedure into two sessions of 

1,200–1,500 grafts per session spread 1 year apart.
3. Use a combination of FUs and MFUs.
4. Place grafts using SAG orientation.
5. Use 19 gauge needles or similar sized blades.
6. Place sites at densities of 25–35 FUs/cm2.
7. Remove donor grafts using strip excision technique.

Pearls: For the novice surgeon for choosing their first 
patients.

1. Use family or friends.
2. Select a male that is over 50 years of age, with mod-

erate thinning confined to the frontal scalp, such 
that there is preexisting recipient hair to aid in 
camouflage.

3. Have excellent hair characteristics: Salt-and-pepper 
or gray hair color with pale scalp to minimize color 
contrasts. Fine, wavy or curly hair to yield a feathered 
hairline with added fullness behind hairline zone.

4. Good to high density in the permanent hair-bearing 
donor zone.

5. Appropriate expectations as to what to expect from 
one session.

Just before the recipient sites are made the patient is 
placed in a semi-supine position. The recipient area is 
tested for adequate anesthesia and further tumescence 
is placed by some physicians to aid in graft site cre-
ation and to minimize bleeding. The length of the 
donor graft should be sized so the appropriate length of 
blade or needle is adjusted accordingly. If one is using 
SAG then it is essential to follow the direction and be 
parallel to any preexisting hair in the area in order to 
minimize the chance of transection of hairs in the 
immediate area. Any preexisting terminal hairs in the 
area can be used as a guide for direction. Hair direction 
at the mid-frontal scalp while growing in a posterior to 
anterior direction can change markedly as one creates 
sites from one side of the scalp to the other. As one 
travels from the midline to the frontotemporal corner, 
for example, the angle of incisions created should 
gradually change from a forward direction to laterally 
and down. The angle that hair exits the scalp at the 
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frontal midline is from 30° to 45° while closer to the 
temples the exit angel is more acute. The physician 
must pay close attention to changes in direction and 
angle of scalp hair as it exits from the scalp. Once all 
the sites have been made the grafts are planted. Some 
practices advocate “stick and place,” whereby the phy-
sician or technician will make a recipient site followed 
by a second technician immediately placing the graft 
in the site created (Fig. 13.30). This technique is used 
in some practices where high numbers of very small 
sites are made. If all the sites were left to the end to be 
planted, they may be difficult to find. The author 

prefers to make all the sites initially and have two to 
three technicians plant, once the sites are made. 
However, stick and place can be useful at the end of the 
session if there are still some final sites to be made 
between previously planted grafts.

13.18  Planting Recipient Grafts

Planting of the grafts can be done at the same time the 
recipient incisions are made, (stick and place), or once 
all the sites are completed. Whatever method the sur-
geon chooses, hair restoration is definitely a team 
effort. Compared to any other type of cosmetic sur-
gery, the hair restoration nurse/technician plays an 
essential part in both the dissection of the donor strip 
and in the planting of the recipient grafts and as such 
has a great influence on the successful outcome of the 
procedure. However, with excellent, well-trained staff 
there is no need for the physician to plant all the grafts. 
The time involved would be excessive with no better 
outcome. However, some essential principles need to 
be kept in mind. The grafts should be kept moist and 
cool in chilled saline until such time as they are ready 
to be planted. Three to five grafts at a time are placed 
on the glove of the technician’s nondominant finger 
and then planted following the exact angle and prede-
termined depth of the incision (Fig. 13.31). The graft 
should not be allowed to subside into the recipient site 
or pitting could occur upon healing. The graft is left 

Fig. 13.30 Planting grafts using the “stick and place” method. 
The physician or assistant makes the site and the graft is then 
immediately inserted

a b

Fig. 13.31 (a) Two assistants planting grafts using jeweller’s forceps once all the sites have been made by the physician. (b) Same 
recipient site the day after surgery once the hair has been washed to show minimal crusting
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slightly elevated above the dermis. If the graft was 
allowed to sink and another graft was placed on top 
(piggybacking), an inclusion cyst could form. During 
the planting process the area is sprayed with a dilute 
hydrogen peroxide mixture to enhance visibility of the 
work area and to aid in cleaning off blood clots and 
any stray hairs or hair spicules that could congregate 
under planted grafts.

13.19  The Vertex Region

Proper planning principles are crucial when attempt-
ing to treat a crown. The very young patient or patient 
who may become very bald is often best served by not 
transplanting the crown. However, when treatment is 
appropriate, the crown presents its own set of design 
challenges. When transplanting a crown the center of 
the whorl needs to be identified as that site where the 
hairs exit the scalp radiating out in a 360° direction. 
To accurately reconstitute the whorl, the physician 
needs to find the center of the whorl, or create one if 
the patient is bald in that region, and make the recipi-
ent sites radiating out from that site (Fig. 13.32). In 
some instances, there are the remains of a whorl to 
follow; in other circumstances where there is total hair 
loss the physician must choose an arbitrary whorl. 

With the use of two- to three-haired FUs, one session 
of grafting can give a pleasing light coverage.

13.20  Postoperative Care

It is suggested that following surgery the patient be 
accompanied home if any intraoperative sedation was 
used. All patients are called the night following sur-
gery by the physician as well as being seen in the office 
the morning following surgery to have the hair washed, 
grafts inspected, and postoperative directions con-
firmed (Table 13.4).

Postoperative dressings are rarely used anymore do 
to the small size of grafts and limited postoperative 
bleeding. Patients are given gauze to be used to apply 
pressure to any small bleeding areas as well as pads to 
use against pillowcases to soak up any blood. The 
patient is advised to take 5–7 days off work or sports, 
to minimize the chance of knocking out a graft or 
bleeding. Patients are given baseball caps when they 
leave the day of surgery to help keep the scalp clean 
and to avoid accidental injury. There may be some 
degree of forehead swelling, which is common when 
the anterior scalp is transplanted. It is suggested that 
the patient sleep at a 45° angle for the first three nights 
and to use the supplied chemical ice pack, with sleeve 
to prevent burning the skin, for the first 2–3 days on the 
forehead region. Many physicians advocate the use of 
postoperative oral steroids, or intralesional steroids to 
minimize the chance of facial edema. Antibiotics are 
also employed, usually just for the day of surgery, 
since infections are rare.

There should be no discomfort during the procedure 
if adequate anesthesia is used. Postoperatively, there 
can be some discomfort usually in the donor area due 
to do the pulling of the sutures. There is remarkably 
little discomfort in the recipient region. Patients are 
typically given prescriptions for acetaminophen with 
codeine and acetaminophen with oxycodone, as well 
as diphenhydramine as an antinauseant. There should 
be no prescription medication required after the night 
of surgery. At most, a patient may require acetamino-
phen or ibuprofen for 2–3 days after surgery.

The day following surgery, the patient’s scalp and 
hair is washed at the office so that the patient can be 
instructed in general hair care and to help remove any 
superficial blood clots that may have appeared 

Fig. 13.32 Hair direction when reconstituting the whorl forma-
tion in the bald vertex
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Table 13.4 Postoperative instructions

Immediately following surgery:

 1. DO NOT DRIVE, the medication you receive can impair your reflexes and driving could be dangerous

 2. Have something substantial to eat

 3. Take the antibiotic as directed

 4. You will be given the following medications:

Pain pills: take as directed on the package and when needed. If you are having pain 1 h after you have taken the pain 
medication from package #1, take two tablets from package #2

Gravol: take with the stronger pain pills or if you feel nauseated

 5. Do not take aspirin or any drugs containing aspirin

 6. Do not drink alcohol on the day of surgery or while taking any medication

 7. Do not lift anything over 10 lbs and do not exercise

 8. Do not bend your head below your waist or bend your head down to read

 9.  Rest for the remainder of the day and when sleeping keep your head at a 45° Do not lie flat. This will help to reduce any 
swelling that may occur

10.  If you have a bandage, do not lift or try to look under the bandage. If the bandage slips off, DO NOT BE CONCERNED. 
DO NOT try to put it back on. Leave it as is, and allow the Doctor or Nurse to deal with it the following day

11.  If any bleeding should appear apply firm steady pressure over the bleeding area for 10 min with the gauze given to you. You 
can keep pressure on a suture area by tying the sticky bandana given to you around your forehead to hold the gauze in 
place. If there is any bleeding that does not stop easily with pressure call Dr. Cotterill

12.  The Doctor will call you during the evening but, if an emergency should occur, he may be reached at the emergency number 
on the top right hand side of this page

13.  You will have been given some green absorbent pads to put on your pillow case to absorb any small amount of blood that 
may come from the suture line

For the first 2 weeks after surgery:

1.  Your hair will be washed on the day after surgery and all surgical areas will be checked. If you had a bandage it will be 
removed. Your appointment time is written at the top of page 1. Occasionally, there is a small amount of bleeding from the 
surgical areas. If this should happen, apply gentle pressure to the bleeding area with the gauze we give you, for 5–10 min

2. To help prevent swelling:

 Apply an ice pack (we will give you a reusable ice pack), to your forehead and temples, for 10–15 min, every hour, for the 
first 2 days (if possible). Use the protective sleeve for the ice pack provided for you. Direct contact of the chemical ice pack 
with skin could cause freezer burn. If swelling develops, keep applying the ice pack, as frequently as possible, until the swell-
ing subsides. DO NOT PLACE THE ICE PACK DIRECTLY ON THE GRAFTS OR STITCHES

Sleep at a 45° for 3 days or until any there is no swelling in the area

 Note: If swelling occurs, there is no further treatment or medication available – nature must take its course. It will gradually 
subside over a 3–7 day period

3.  Beginning on the second day after surgery and until your stitches are removed, you should wash your hair twice a day, in the 
following way:

 Fill the bathtub with warm water and lay back until the water covers the stitched areas. Epson salts can be added to the bath water

Soak and gently massage the areas for 10 min

 Then apply shampoo (nothing medicated) TO BOTH THE FRONT AND THE BACK OF YOUR HEAD and gently mas-
sage. Rinse well with clean water

After the stitches are removed wash your hair daily until all the crusts have fallen off

Note: You may have a shower but do not let the water beat directly on the grafts for 7 days

(continued)
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4.  To encourage the crusts to fall off, we will give you some packages of “surgi-lube” (a water soluble lubricant) to apply 
sparingly to both the larger crusts in the recipient area (where the grafts are) and the donor area (where the stitches are) using 
a clean finger. Apply the “surgi-lube” three times a day; once in the morning, after you wash your hair and after you apply 
the Rogaine, if you are using it (see instruction #5), once in the afternoon and once before you go to bed

5.  Sometimes the use of Rogaine (Minoxidil, Apogain) postoperatively will result in fewer hairs temporarily falling out and/or 
will stimulate hairs in the grafts to grow a little faster. It will not grow more hairs. It is not necessary to use it but if you wish 
to use Rogaine postoperatively, a prescription will be given to you. Spray the transplanted area twice a day, after you wash 
your hair and before you apply the “surgi-lube”, for 5–6 weeks. Do not apply Rogaine the morning of surgery

6.  Your sutures (stitches) will be removed in 7 days. Your appointment time is written on the top of page 1. If you are unable to 
return to our office to have your sutures removed, you may make alternate arrangements with someone qualified to remove 
sutures. We will provide a diagram of where your sutures are and a description on how they should be removed

7. No exercise, sports activities, or strenuous work for 1 week

8. No heavy lifting or weightlifting for 2 weeks

9.  To prevent infection, avoid exposure to dirt in the air at work or play for 2 weeks following surgery. If you do begin 
exercising after 7 days, or engage in activities that cause you to perspire, please wash your hair as soon as possible after the 
activity. Bacteria can grow quickly in any moist warm area and may cause infection in an area not completely healed. If you 
experience any redness, or “pus pimples” please call Dr. Cotterill

Additional information

Healing and crusts

Immediately after surgery the transplanted grafts can look white, red, or blue. This is very normal and you should not be 
concerned. Leave the transplanted area open to the air as much as possible; avoid the use of hats and hairpieces unless abso-
lutely necessary

Crusts will soon begin to form over the grafts. These crusts are part of the normal healing process. They may look and feel like 
hard dry tissue or they may look like a scab that forms over a cut. DO NOT PICK AT OR OTHERWISE TRY TO REMOVE 
THEM. They will fall off on their own 1–3 weeks after surgery. There may be some hair attached to these grafts – do not be 
alarmed, the hair root is firmly embedded in the skin. If all the crusts have fallen off after 3 weeks, please call Dr. Cotterill

You may gradually expose the transplanted area to the sun, but AVOID SUNBURN

Transplanted hair regrowth

DO NOT expect any hair growth for 3 months. Some patients may have hair growth as soon as 6 weeks, but this is unusual. Hair 
grows at approximately 0.5 in./month. It will take 6–9 months before the full cosmetic benefit is reached

You may experience some temporary shedding of the non-transplanted, preexisting hair in the recipient area. If you do, be 
assured that it is temporary, and any shed hair will all start to regrow by 2–3 months after surgery

Numbness

Decreased sensitivity is nearly always temporary and will resolve on its own in 6–9 months

Swimming

You may swim in a clean lake, clean private pool, or ocean after 3 days. Wait 2 weeks before swimming in a public pool or lake 
of uncertain cleanliness

Vitamins

There may be some benefit to taking vitamin supplements postoperatively

Immediately following surgery: vitamin C, 2,000 mg (2 g) per day for at least 14 days

24 h following surgery; vitamin E 800 I.U., per day for at least 14 days and multi-vitamin/mineral supplements

Hair products

Shampoo – NOTHING MEDICATED. We suggest Modern Organic Products (MOP) shampoo and conditioner, or alternatively, 
Ionil (no tar), Redkin, Nexxus, or Neutrogena (available in drugstores)

Conditioner – may be used with every second washing

Table 13.4 (continued)
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overnight. A water soluble lubricant is applied to the 
donor area/suture line for the first week, every time the 
patient has washed and dried their hair. This is to aid in 
dissolving crusting. Vitamin E oil can also be applied 
to the suture line to aid in healing; however, oil is not 
water soluble and can be greasy. Patients are instructed 
to gently wash their hair by soaking in the tub twice a 
day for 6 days. Epson salts can be added to the bath 
water to aid in healing. The crusts on the grafts will 
start to flake off at 4–5 days, and should be all removed 
by 10–12 days postoperatively. Patients are instructed 
to lightly massage the recipient grafts with their finger 
pads. The grafts should only come out inadvertently if 
the area is picked excessively with the fingers or hit. 
Even pressure with gauze would stop any bleeding.

Patience may resume daily applications of 5% 
minoxidil on the scalp starting the day after surgery. 
Minoxidil used for 6 weeks postoperatively may help 
to minimize telogen of any preexisting hair after sur-
gery and encourage the grafts to grow in 2–4 weeks 
sooner than average. Patients can cut, perm, or color 
their hair 1 week prior to surgery and starting 2 weeks 
post surgery. Patients return to the office 7–10 days 
after surgery to have their sutures removed. Patients 
are then called 1 month after surgery to inquire about 
their progress and then are called again at 10–12 
months after surgery for a follow-up appointment.

13.21  Complications

A positive outcome in hair restoration surgery is a 
combination of proper surgical technique on the part 
of the physician and surgical assistants, in addition to 

proper expectations on the part of the patient. It is par-
amount to a successful outcome that the physician 
assesses the patient’s expectations and sets the expec-
tations at the time of the initial interview. Complications 
are divided into surgical complications/side effects and 
cosmetic/esthetic complications.

13.21.1  Surgical Complications/Side 
Effects

1. Bleeding can occur intraoperatively. However, with 
appropriate operative infiltration of local anesthetic 
with epinephrine and the use of electrocautery, 
ligation, or direct pressure, bleeding is minimal. 
Postoperative bleeding in the donor or recipient 
area, while rare, is easily controlled with pressure.

2. Infections are rare and occur in less than 0.1% of 
patients in either the donor or recipient area. If sus-
pected, a culture should be taken and a topical/oral 
antibiotic given, as well as instructing the patient to 
apply hot saline compresses. Sterile folliculitis typ-
ically occurs in the recipient area up to 3 months 
post transplant. This can be as a result of trapped 
hairs or fragments of grafts.

3. Inclusion cysts occur when grafts are placed or bur-
ied too deeply in the recipient site or when a second 
graft is placed on top (piggybacked), on an unseen 
previously transplanted graft at the time of implan-
tation. The area should be incised and the contents 
expressed.

4. Postoperative facial/forehead edema occurs within 
the first few days postoperatively and can last up to 
a week, and in some cases can be severe. Many 

Light hair spray (non-alcohol based, if possible), gels and mousses – may be used when you begin shampooing your hair but as 
little as possible for the first week and must be washed off daily

Hair coloring and perms – should be avoided until all the crusts have fallen off; generally 2 weeks

Haircuts – after the crusts have fallen off

Camouflage

Camouflage must only be used to cover up the recipient area for a few hours, when absolutely necessary, that is, important 
meeting or function you must attend

We suggest:

1. Any water-based makeup

2. Lancôme “Maquicontrole” (available at large department stores)

Table 13.4 (continued)
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physicians use corticosteroids as well as instruct the 
patient on elevation and judicious use of cold 
compresses.

5. Telogen/anagen effluvium can occur in the recipient 
and donor area. The majority of transplanted hairs in 
most patients are shed within the first 2–3 weeks after 
surgery and will begin to grow in 3 months. Temporary 
shedding of preexisting hair can also occur, begin-
ning soon after surgery and can last for 2–4 months. 
In the author’s experience, women are affected more 
commonly, in up to 40% of surgeries. It is important 
to warn the patient of the risk of temporary thinning. 
Some physicians will treat patients with a minoxidil 
solution for 6–10 weeks after surgery to help speed 
up hair growth and to minimize temporary loss. 
However, since there can be an increased shedding 
stage lasting 4–6 weeks when first initiating minoxi-
dil treatment, it is wise to start minoxidil several 
months before a surgery, especially in women.

6. Abnormal scars in the donor area are rare if proper 
care is taken to minimize tension on closure of the 
wound as well as instructions to the patient on 
proper post-surgery wound care. Hypertrophic or 
keloidal scars can be treated with intralesional cor-
ticosteroids or revised at a later time. If there is a 
family history of keloids then it is prudent to per-
form a test graft in advance of surgery. Scarring of 
the recipient area can occur if the grafts are placed 
too high, “cobble-stoning” or too low, “pitting”. 
Both of these complications can be avoided with 
proper planting techniques.

7. Postoperative pain is typical within the first 
24 h postoperatively and is usually associated 
with tension upon closure of the donor wound. 
Acetaminophen tablets with 30 mg codeine 
(Tylenol #3), and  oxycodone are typically given 
following surgery, with most patients commonly 
requiring Tylenol #3.

8. Hypoesthesia occurs due to cutting of the superfi-
cial sensory nerves during surgery, but is less fre-
quent now with the use of tumescent anesthesia that 
lifts the tissue away from many sensory nerves. 
Hypoesthesia lasts 6–12 months and in some cases 
small spots of permanent decreased sensitivity can 
persist. Neuralgias during the healing process can 
occur but are usually self-limiting. Rarely a  neuroma 
can occur, generally in the occipital donor region, 
due to nerve injury. Triamcinolone acetonide 
injected into the area can often relieve the problem.

 9.  Arteriovenous (AV) fistulas occur in approximately 
1:5,000 surgeries and can occur in both the donor 
and recipient areas. The majority of AV fistulae will 
resolve spontaneously in 3–6 months, or if there is 
a concern of rupture, the vessels can be ligated.

10.  Dehiscence, pruritus, hypopigmentation, and hyper-
pigmentation are all very rare occurrences. Necrosis 
of the recipient area has been reported, when 
large numbers of densely packed grafts has been 
attempted. However, with proper surgical technique 
this complication is still very rare.

13.21.2  Cosmetic/Esthetic Complications

1. Improper hairline placement is the number one rea-
son why patients present from elsewhere with a 
complaint. The positioning of a hairline that is too 
low or too curved at the frontal temporal recessions 
is a common mistake. Often young patients will 
present with a strong idea of the hairline they want, 
usually the hairline they had as a teenager, which is 
often too low for a mature, adult male.

2. Improper planning regarding the extent of the recipi-
ent area to be treated, especially in the young male, is 
another common complication for the inexperienced 
surgeon. Attempting to place grafts in the frontal 
scalp as well as the vertex region in a young male 
could result in a very poor transplant that can take 
years to develop or show itself as the surrounding 
hair slowly recedes. The amount of permanent donor 
hair must always be kept in mind when planning a 
transplant, especially in the younger male.

3. Improper graft selection, positioning and angling 
are all important concepts and techniques that if not 
followed will yield a poor esthetic result.

4. Inappropriate expectations can lead to the com-
plaint of a poor result on the part of the patient, no 
matter how well the surgery turned out.

5. Inappropriate hair color match in a transplanted 
frontal area can occur if a patient, for example, with 
black hair has all the donor hair taken from the mid-
occipital region and then the patient’s hair turns 
prematurely gray/white in the temporal areas. 
Newly transplanted hair, especially in patients 
with fine hair, can initially grow kinkier than the 
preexisting hair. However, over time this tends to 
resolve.
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13.22  Examples of Applications  
for Hair Transplants

13.22.1  Male Pattern Baldness

Hair transplants can be used in young patients to 
thicken deepening recessions or in the older male with 
extensive baldness. As has been discussed, principles 
in planning need to be applied carefully so as to select 
the appropriate patient based on age, family history, 
hair type, and expectations. Figure 13.33 illustrates the 
growth of one session of 2,200 follicular unit grafts in 
a male in his 20s. Care must be taken to limit the graft-
ing to the frontal area and to stress that further sessions 
will likely be required as he ages.

Figure 13.34 shows a male that started transplanta-
tion in his 70s. He had worn a hair piece for most of his 
life and finally decided he “just wanted hair.” In this 
type of patient, one can be more aggressive with the 
size of area to be treated since the thinning pattern is 
very well established and the patient has excellent hair 
characteristics.

13.22.2  Female Pattern Hair Loss

Women that have typical FPHL with maintenance of 
the frontal hairline usually have less of a dramatic 
change after transplants (Fig. 13.35), therefore it is 
very important that the patients understand what to 
expect with a treatment. However, because of the pres-
ence of a hairline and more preexisting hair, relative to 
their male counterpart, women can have an easier time 
of camouflaging the sessions.

13.22.3  Transplants After Rhytidectomy

Scarring and hair loss can occur after rhytidectomy 
at the temples with loss of side burn hair, anterior-
superior to the ear, behind the anterior hairline, as 
well as behind the ear in the lower/lateral occipital 
region. Figure 13.36 shows a female that had a face 
lift in her late 20s that resulted in an extensive 
unnatural lift to her anterior hairline and scarring 
behind.

a

b

c

Fig. 13.33 (a) A male in his 20s has a hairline drawn on to 
show conservative placement. Transplanting will be limited to 
frontal scalp only. (b) After one session of 2,200 FUs. A second 
and potentially a third session are planned. (c) Hair combed for-
ward to show light coverage. This patient has minimal contrast 
of hair to scalp. If the patient had black, course hair, the scalp 
would show through even more, necessitating even more the 
need for another session
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13.22.4  Transplants After Burns

Extensive burn patients can benefit from transplantation 
after scalp extenders or expanders have been tried 

(Figs. 13.37 and 13.38). Typically, fewer grafts per ses-
sion are performed with the grafts spaced farther apart, to 
encourage proper revascularization and take of the grafts.

13.22.5  Repairing and Updating  
Previous Transplants

Procedures performed before the advent of FUT 
when large plugs were used still present today and 
can be very nicely updated with current techniques. 
Inappropriate hairlines and graft selection still occurs 
and can be softened with use of single-haired follicu-
lar units (Fig. 13.39). Isolated, inappropriately large, 
or improperly placed traditional circular plugs can be 
cut out by performing an FUE technique to thin out 
or to completely remove the graft. Or the unwanted 
large grafts can be cored out completely and sutured, 
or lasered.

13.23  Non-scalp Areas

The use of single-haired FUs has allowed almost any 
part of the body to benefit from transplants. Eyebrows 
are transplanted commonly to increase thickness due 
to genetic loss, over plucking, or scarring (Figs. 13.40 
and 13.41). Traditional donor areas include the lower 
occipital region and temples with the aim of matching 
the texture of the transplanted hair. It is important to 
stress that the transplanted scalp hair will have to be 
trimmed every 5–7 days. Due to the greater tendency 
for scalp hair to have more curl and wave compared to 
eyebrow hair, it can be a challenge to find hairs that are 
straight. Errant eyebrow hairs can often be “trained” to 
lie flatter to the skin. Techniques to train eyebrows 
include applying clear mascara to the eyebrow to make 
them stick in one place or by using an eyebrow brush 
that has a small amount of hair spray put on the brush 
and then brushing the eyebrows in the direction you 
want them to fall. The physician, at the time of making 
the sites, should be very careful to keep the angle of 
placement very oblique with the skin. When appropri-
ate, other body areas, such as the chest in men, can be 
used. The chest hair has the added benefit of not grow-
ing as long as scalp hair and as such trimming of the 
transplanted hair is less frequent.

a

c

b

Fig. 13.34 (a) Seventy-eight-year old male before first session 
showing extensive baldness. (b) After three sessions to the fron-
tal scalp and one session to the crown of approximately 6,000 
FUs and MFUs. (c) This patient has ideal hair characteristics: 
fine, salt and pepper hair with some wave to give added body, 
and a pale scalp with a well-established thinning pattern
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Eyelash transplants are typically performed for 
congenital loss, trauma, or burns [36]. There are more 
potentially serious complications with eyelash trans-
plants compared to other types of hair transplants. This 
includes scarring, cysts, infections, entropion, and 
ectropion. As such, the author suggests caution when 
considering eyelash transplants for routine cosmetic 
enhancement. The FDA recently gave approval for an 
ophthalmic solution, bimatoprost 0.03%, previously 
used for glaucoma, as a new treatment for hypotricho-
sis of the eyelashes. The solution is to be applied daily 
to the lash line of the lids and has been reported to 
lengthen, thicken, and darken the eyelashes. Side 
effects, reported in 4% or less of patients, include 

itching and redness to the eye. Less common side 
effects include skin darkening, eye irritation and dry-
ness, and redness of the eyelids.

Other non-scalp areas that can benefit from trans-
plants include the pubic region (Fig. 13.42), moustache 
(Fig. 13.43), beard, and chest.

13.24  Transgendered Patients

Hair restoration surgery for the transgendered (TG) 
patient is almost always for male to female patients. 
The TG patient seeks hairline feminization which 
involves creating a rounded frontotemporal recession 

a b

Fig. 13.35 (a) Typical FPHL showing hairline marked to indicate that grafts will be placed at the hairline and behind. (b) After one 
session of approximately 1,200 FUs and MFUs. The hair is colored lighter to give the appearance of added fullness

a b

Fig. 13.36 (a) Preoperative, showing scarring and hair loss 
from a previous face lift. The temporal hairline was lifted exten-
sively. Hairline is drawn on to show where the new hairline will 

be created. (b) After two sessions of approximately 2,500 FU 
and MFUs. The scar is hidden by hair growing in front of and 
into scar
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and a lowered mid-frontal point for the anterior hair-
line (Fig. 13.44). The TG patient is often undergoing 
other facial cosmetic surgeries that should be timed 
with any hair transplantation (Fig. 13.45). Often the 
MPHL is too severe and the patient may not be 

happy settling for a frontal frame to the face or less 
than total coverage, which may be satisfactory in a 
typical male. Expectations are often higher in the TG 
patient and as such a full hair piece or wig may be 
more appropriate.

a b

Fig. 13.37 (a) Scarring hair loss as a result of a grease burn at age 2. (b) After two sessions of a total of 1,200 FUs and MFUs. Fewer 
grafts, placed farther apart than average were performed to take into account the lessened blood supply

a b

Fig. 13.38 (a) Before first session. This patient was involved in 
a plane crash and suffered extensive burns to his face, scalp, and 
body. Subsequent scalp reductions or expanders to minimize the 
scalp scarring were inadvisable due to the tightness of the skin. 

(b) After two sessions of a total of 1,350 FUs and MFUs. Grafts 
can grow very well when the placement of the grafts and the 
timing of sessions are appropriate
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a

c d

b

Fig. 13.39 (a, b) Patient had one session of poorly selected 
large grafts placed too far apart to create a very unnatural hair-
line. Adding to the improper placement is the patient’s coarse, 
black hair, which makes creating a feathered, soft hairline a 

challenge. (c, d) After a session of approximately 1,900 FUs and 
MFUs. The hairline is softened considerably with the use of 
one-haired FUs placed at the hairline zone, but a further refining 
session is suggested

a

b

Fig. 13.40 (a) This patient had a tumor removed from the right 
eyebrow causing scarring hair loss. (b) After one session of 
single-haired FUs

a

b

Fig. 13.41 (a) A young woman that was always unhappy with her 
low eyebrows, such that she shaves and plucks preexisting hairs 
and draws on desired eyebrows with pencil. (b) After one session 
of 180 FUs to define new eyebrows. The hairs must be kept short 
to maintain appropriate length and to minimize any curl
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a

b

Fig. 13.42 (a) There is a scar from previous abdominal sur-
gery. (b) After one session of grafting (Reprinted with permis-
sion from Berg and Cotterill [24]. Copyright Elsevier Limited 
2009)

a

b

Fig. 13.43 (a) Patient with scarring from previous cleft lip 
repair. (b) After one session and the hair has grown in

Fig. 13.44 (a) TG patient before first session showing feminine 
hairline desired. (b) TG patient before surgery showing extent of 
MPB involvement. (c) After two sessions with hairline showing. 
(d) After two sessions with hair brushed forward to illustrate 
amount of coverage achieved

a

c

b
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a

c

b

Fig. 13.45 (a) TG patient before transplant as well as showing 
recent scalp advancement and nasal/brow work. (b) After two 
sessions of grafting, hair is pulled back to show new feminine 
hairline and camouflage of scalp advancement scar. (c) Recent 

grafting to thicken eyebrows and cover incision scars. (Reprinted 
with permission from Berg and Cotterill [24]. Copyright Elsevier 
Limited 2009)

d

Fig. 13.44 (continued)
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13.25  Conclusions

The physician utilizing the modern principles and tech-
niques of hair transplantation practiced today is able to 
deliver, consistently, very cosmetically acceptable and 
natural results. This chapter has presented the currently 
practiced principles of planning and design, how to 
create a transplant, as well as discussed the importance 
of patient education and incorporating nonsurgical 
therapies into a hair restoration practice. In the future, 
exciting new advances in hair multiplication and gene 
therapy may be available to assist, even further, those 
affected with hair loss and allow many more people to 
benefit from hair transplantation.
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14.1  Introduction

The laser has now become one of the most commonly 
used means of achieving facial rejuvenation [1]. Although 
other methods of resurfacing, such as dermabrasion and 
chemical peels, are still frequently used, the laser’s abil-
ity to offer controlled delivery of energy with more pre-
dictable results has led to its adoption by many plastic 
surgeons as the standard method of performing facial 
rejuvenation. This chapter will provide a brief overview 
of basic laser physics as it relates to the skin, a descrip-
tion of the lasers commonly used, a description of the 
technique used in laser resurfacing, and a discussion of 
the complications associated with laser resurfacing.

The first laser used for facial resurfacing was the car-
bon dioxide (CO

2
) laser [2]. Its continued use today 

stands as a testament to its durability as a technique that 
provides good results for the majority of patients. The 
wavelength of the CO

2
 laser is 10,600 nm and primarily 

targets water. The other laser used for facial resur facing, 
the erbium:yttrium-aluminum-garnet (Er:YAG) laser, also 
has water as its primary chromophore. The wavelength of 
the Er:YAG laser is 2,940 nm, which corresponds to the 

peak absorption of energy by water, resulting in absorp-
tion that is around ten times greater than the CO

2
 laser.

Since the epidermis is approximately 90% water, 
delivery of light at wavelengths that target water results 
in heating of the water, which is vaporized with subse-
quent heat transfer to the surrounding extracellular 
matrix and the collagen therein. Delivery of heat to col-
lagen in the skin leads to denaturation of the proteins 
and, as healing progresses, the formation of new colla-
gen and other extracellular matrix proteins helps tighten 
skin and reduce rhytids. Delivery of too much energy, 
however, can lead to damage to the reticular dermis and 
an overabundant expression of collagen and subsequent 
scarring. Thus, choosing a proper amount of energy to 
be delivered to a particular region is a critical compo-
nent of laser facial resurfacing, because delivery of too 
little energy results in inadequate treatment, and deliv-
ery of too much energy leads to scarring [1–7].

The amount of energy delivered by the laser is typi-
cally measured in joules and the amount of energy deliv-
ered by the laser per surface area of tissue is measured in 
joules per square centimeter. This latter term is defined 
as the fluence of the laser. In addition to the fluence of 
the laser, the other variable that is important is the pulse 
duration, which is defined as the amount of time that the 
tissue is exposed to the electromagnetic radiation from 
the laser. Complete cooling must occur between passes 
with the laser to minimize the chance that unwanted heat 
will be conducted to adjacent tissues and result in unde-
sirable effects. The thermal relaxation time is the amount 
of time required for complete tissue cooling to occur. 
For the CO

2
 and Er:YAG lasers, a very high energy level 

is utilized allowing for a very short pulse duration, which 
is on the order of 1,000 s or 1 ms. The power density of 
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the laser, measured in watts, takes all three of the above 
variables into account and is commonly used to describe 
the energy delivered by the laser.

In addition to the physics of the laser, individual 
patient characteristics must also be considered includ-
ing skin type, possible wound healing or scarring his-
tory, the patient’s age, the thickness of the patient’s 
skin, and the region to be treated. The most commonly 
used skin type classification system is the Fitzpatrick 
classification, which is described as follows:

Class 1: Very fair skin, never tans, always burns
Class 2: Fair skin, mildly tans, nearly always burns
Class 3: Medium skin tone, tans, sometimes burns
Class 4:  Medium-dark skin, tans, still may occasio-

nally burn
Class 5: Dark skin, tans intensely, rarely burns
Class 6: Darkest skin, tans intensely, never burns

Patients with skin class 4–6, are at high risk for dys-
chromia post-resurfacing and are thus rarely candi-
dates for laser facial resurfacing. Any possible wound 
healing concerns should be assessed as should the 
thickness of the patient’s skin. Finally, the regions of 
skin that are to be treated must also be considered. For 
example, the thin skin of the eyelids will require less 
energy than the thicker and appendage-rich skin of the 
cheek regions. This last consideration will influence 
the laser settings used as well as the number of passes 
of the laser. The energy of the first pass of the laser is 
nearly completely absorbed by epidermal water; how-
ever, once this layer has been removed, passes of the 
laser into dermal layers, which have less water content, 
results in greater heating of surrounding tissues lead-
ing to more injury with each pass.

14.2  Technique

14.2.1  Preoperative Preparation

Resurfacing of patients with darker skin types leads to 
a much more unpredictable result and is not routinely 
performed. All patients who desire laser resurfacing of 
the face should be informed that the procedure is one 
that is capable of producing unpredictable results, 
especially in terms of final results, recovery time, and 
complications [8]. Pretreatment of the skin is com-
monly recommended and may include sun avoidance, 

hydroquinone, isotretinoin, and glycolic acids. Sun 
avoidance is particularly important due to the theoreti-
cal risk of sun-induced melanocyte activation, which 
may result in unpredictable post-procedure pigmentary 
changes [8].

Prophylactic antivirals should be initiated in all 
patients and is routinely started 2 days prior to the pro-
cedure and continues for 14 days or until reepithelial-
ization is complete. The risk of viral eruption following 
resurfacing is approximately 5% [7, 9–11]. Prophylactic 
antibiotic use is much more controversial and variable 
[12]. Many surgeons use pre- and post-procedure anti-
biotics routinely, whereas others use them only on a 
case-by-case basis. Many surgeons will also provide 
patients with prophylactic antifungal medications.

Preoperative photographs can be a helpful tool to 
help patients remember their preoperative appearance 
and can be used to document the patient’s progress 
(Figs. 14.1 and 14.2). Cosmetic units may be marked in 
the preoperative holding area when the patient is in the 
upright position. This helps ensure that no error in mark-
ing will occur, as may happen when the patient is in the 
supine position due to skin movement. In addition, 
marking prior to the procedure helps avoid the tempta-
tion of marking intraoperatively, which may result in 
permanent tattooing if ablated skin is exposed to ink.

14.2.2  Carbon Dioxide Laser

Although initially invented in the 1960s, use of the car-
bon dioxide laser was limited due to long pulse dura-
tions, which led to unwanted thermal diffusion and 
subsequent scarring [1]. The development of lasers, 
capable of much shorter pulse durations (less than 
1 ms), led to much more controlled and reproducible 
results. Now, the carbon dioxide laser is typically used 
for rhytids in the shallow- to medium-depth range and 
is particularly useful for treating solar and actinic dam-
age. Tissue ablation depth is approximately 50–100 m 
and the thermal diffusion injury range is 35–50 m. 
Settings used for the carbon dioxide laser vary; how-
ever, standard settings are density of 4–5 with an energy 
delivery of 80–90 mJ that corresponds to a power of 
45–60 W [8].

The laser is passed over the areas of the face to be 
treated with care taken to the different skin depths in 
different regions of the face. The level of ablation that is 
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required is dependent on the skin thickness, degree of 
rhytidosis, and the patient’s age. This latter point is 
important to remember, because aging is associated 
with thinning of the skin. The depth of ablation can be 
determined by the color of the underlying ablated tis-
sue. A pink color indicates the upper papillary dermis, 
whereas a gray color indicates the upper reticular der-
mis, and a chamois appearance with pinpoint bleeding 

indicates the mid-reticular dermis. Secondary passes 
over regions are usually performed with a lower energy, 
for example, 60–70 mJ, with a density of 4. Second 
passes are used for deeper wrinkles that require more 
than one pass to reach the base of the rhytid. A moist 
saline-soaked gauze sponge can be used to remove 
ablated tissue between each pass of the laser. Blending 
of the treated skin with non-treated regions is important, 

b c

d

a1 a2

Fig. 14.1 (a1) Preoperative frontal view. (a2) Preoperative 3/4 view. (b) Six days after CO
2
 laser resurfacing. (c) Six months post-

operative. (d) Nine years postoperative (Photos courtesy of Shan R. Baker, MD)
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because nearly all patients will develop some degree of 
hypopigmentation postoperatively [8].

14.2.3  Erbium Laser

The erbium laser has a wavelength of 2,940 nm, which 
corresponds to a point on the water absorption curve 
that is approximately ten times greater than that seen 
with the wavelength of the carbon dioxide laser [1]. 
The clinical relevance of this difference is a laser with 
a much greater safety margin secondary to less tissue 
injury to the surrounding tissues. This leads to a 
decreased improvement in rhytids compared to the 
carbon dioxide laser; however, it is also associated 
with less postoperative erythema, shorter recovery 
time, less scarring, and decreased risk of pigmentary 
changes. Greater thermal injury can be achieved by 
increasing the duration of the pulse.

The procedure of resurfacing with the erbium laser 
is similar to that described with the carbon dioxide 
laser. Again, the depth of ablation must be carefully 
monitored to avoid too deep ablative treatment and 
scarring. The classic color changes described above 
for the carbon dioxide laser are not seen. Instead, pin-
point bleeding should be used as an indicator that the 
depth of ablation is in the papillary dermis. Ablative 
debris must be removed after each pass. However, the 
erbium laser is not associated with thermal stacking 
allowing for overlapping of passes.

Due to the decreased thermal diffusion, the erbium 
laser has less tissue penetration than the carbon diox-
ide laser. Utley demonstrated that the erbium laser 
penetrated 20 m with the first pass, whereas the car-
bon dioxide laser had a penetration depth of 62.5 m 
[13]. These differences allow anesthesia for resurfac-
ing with the erbium laser to be performed with local 
or even topical anesthesia if the level to be resurfaced 
is superficial. Otherwise, for deeper peels, local 

a

c d

b

Fig. 14.2 Patient who underwent CO
2
 laser resurfacing due to concerns about freckles. (a) Preoperative. (b) Seven days postopera-

tive. (c) Five and a half months postoperative. (d) Two years postoperative (Photos courtesy of Shan R. Baker, MD)
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anesthesia with sedation or general anesthesia may be 
necessary.

14.2.4  Postoperative Care

Reepithelialization post-laser resurfacing is enhanced 
with the use of occlusive dressings, which are thought 
to maintain humidity and subsequently enhance fibro-
blast function and migration. These dressings must be 
changed daily for the first 3–7 days. Ointments may be 
used, but care must be taken to avoid contact dermati-
tis that can occur as a result of continued exposure to 
these agents. After reepithelialization is complete, the 
patient may begin to use mild, hypoallergenic makeup 
to help conceal the underlying erythema. Moisturizers 
that are fragrance-free should be utilized to improve 
hydration. The most important aspect in postoperative 
care is complete sun avoidance. This should be fol-
lowed for at least 2–3 months or until all postoperative 
erythema has resolved. Exposure to sunlight during 
this healing period may be associated with melanocyte 
activation and increased pigmentary abnormalities.

14.3  Complications

Infection is always a concern with any surgical proce-
dure, especially one with a wound as large as the entire 
face. Much has been written about viral infections, but 
both bacterial and fungal etiologies should be consid-
ered. Viral infections are typically marked by pain that 
occurs at the latter portion of the reepithelialization 
process. These outbreaks can occur despite the use of 
antiviral medication and should be treated with antivi-
ral doses typically used to treat zoster infections. 
Bacterial infections are also associated with pain and 
are also concerning, because they may result in pro-
found scarring. Fungal infections are more likely when 
dressing changes are not performed frequently enough 
or when exudate is not completely removed with the 
dressing change.

All patients experience some degree of transient 
hyperpigmentation that lasts for 1–2 months. 
Hyperpigmentation that persists beyond this time may 
be treated with hydroquinone, retinoic acid, mild 
 topical steroids, and, most importantly, continued 
avoidance of sunlight [8]. Nearly all patients will 
also experience some degree of hypopigmentation 

 post-procedure. This occurs in 10–30% of patients. 
The implications of this effect can be minimized 
with feathering of the treated and non-treated skin 
(Fig. 14.3). Unfortunately, this effect is permanent and 
unpredictable, although there is an association between 
the degree of rhytid improvement and hypopigmenta-
tion. Patients may camouflage the line of demarcation 
with makeup.

The most troublesome and feared complication of 
laser resurfacing is scarring. This can be minimized by 
adopting a conservative approach to help decrease the 
likelihood of deep dermal penetration [14]. Treatment 
typically consists of steroids and vascular lasers [1, 9].

14.4  Discussion

The carbon dioxide and erbium lasers provide improved 
precision and more consistent results compared to 
chemical peels and have less risk of aerosolized parti-
cles compared to dermabrasion. Further technological 
advances are likely to continue to improve these treat-
ments leading to safer and more effective treatment of 
rhytids and solar damage of the face.

a b

Fig. 14.3 (a) Patient with postoperative hypopigmentation 
demonstrated at line of demarcation between treated and 
untreated skin. (b) Patient is able to disguise line of demarcation 
with makeup (Photos courtesy of Shan R. Baker, MD)
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One key technology not discussed in this chapter  
is non-ablative rejuvenation, which promises shorter 
recovery times by treating the dermis and avoiding 
injury to the overlying epidermis [1, 15, 16]. This results 
in neocollagen production and secondary dermal remod-
eling. Many new treatments are available that target dif-
ferent chromophores within the dermis [1].

An additional technology that bears mention as a 
promising new method is the fractionated technique of 
thermolysis. This technique works by emitting light of 
1,500 nm in tiny zones, which when applied to skin tar-
gets water and creates microscopic thermal injury “cyl-
inders” surrounded by healthy, non-injured tissue. The 
treated cylinders are rapidly reepithelialized by the sur-
rounding non-injured tissue resulting in a recovery time 
of approximately 24 h. Multiple treatments are required, 
but patients enjoy the benefits of shorter recovery time 
with improvement in rhytids and solar injury [17–20].

14.5  Conclusions

The laser is a valuable tool in the facial plastic sur-
geon’s armamentarium. The ideal laser treatment for 
facial resurfacing will be one that allows improvement 
in facial rhytids and solar aging with short recovery 
time and less pain. The rapid improvements in tech-
nology that occurred over the past 10–15 years are 
expected to continue into the next decade and beyond. 
This time will be an exciting one for those involved in 
the care of patients who desire improvement in the 
appearance of their facial skin as new technologies are 
discovered that maximize results while minimizing 
side effects and recovery time.
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15.1  Introduction

The concept for rejuvenation of the face by using light 
sources has been present since the advent of laser tech-
nologies. Lasers used to accomplish this goal include 
the ablative (CO

2
 and erbium) and non-ablative lasers. 

However, the sequelae associated with ablative lasers 
and lack of compelling efficacy associated with non-
ablative lasers created a realization that non-laser light 
source might be the best means of accomplishing facial 
photorejuvenation. These pulsed light sources began to 
become popular in the cosmetic surgery community in 
2004 and have since undergone various refinements.

Benefits of photorejuvenation are numerous and 
include: improvements of the tone and texture of the 
skin, diminished pigment irregularity, reduction of 
vascular lesions, improvement in the appearance of 
fine lines and wrinkles.

Intense pulsed light (IPL) differs from laser light in 
a number of theoretical and clinical aspects. Whereas 
laser emissions are coherent beams of the same wave-
length and frequency, intense pulsed light contains light 
with a variety of wavelengths. Intense pulsed light used 
for photorejuvenation is light containing 500–1,200 nm 
[1]. As such, it targets numerous chromophores within 
the epidermis and dermis including melanin, vascular 

structures, collagen, and other structures. The use of 
filters to limit the spectra of light emitted enables one to 
focus on one particular aspect of the skin when using 
this device. Since the process of photoaging (and thus 
of photorejuvenation) affects each of these, it is worth-
while to consider the interaction of intense pulsed light 
as it interacts with each.

The actual IPL device consists of a flashlamp light 
source that produces polychromatic light [2]. Depending 
on the desired wavelength, filters may be introduced to 
remove light of a specific wavelength. It is this capabil-
ity that enables IPL to provide diverse types of treat-
ments with one device and is partially responsible for 
the popularity of IPL with physician and nonphysician 
practitioners alike.

One hallmark of aging skin is the pigmentary irreg-
ularity frequently seen after photodamage has occurred. 
The degree of pigment present is a function of the skin 
type of the individual in question, the amount of ultra-
violet exposure they have sustained, mitigating treat-
ments such as the use of topical retinoids, bleaching 
creams, chemical peels, or cosmeceuticals and the 
capacity for intrinsic rejuvenation that a given indi-
vidual possesses.

Hypopigmentation associated with photodamage 
is, at present, not treated with intense pulsed light with 
any degree of success. To date, attempts to stimulate 
melanocytes to produce pigment once they have under-
gone apoptosis have not resulted in restoration of a 
normal complement of pigment producing cells within 
the basal layer of the epidermis.

Hyperpigmentation associated with a variety of con-
ditions including photodamage, pregnancy, and post-
inflammation has been more effectively treated with 
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photorejuvenation. The absorption spectrum for melanin 
is continuous and thus IPL is well suited for this indica-
tion. Actinic lentigines, melasma, and post-inflammatory 
hyperpigmentation may be treated with IPL. When treat-
ing hyperpigmentation, it is critical to insure that patients 
have not had any significant ultraviolet exposure for the 
preceding several weeks (2–4), have used either broad 
spectrum sunscreen or physical barrier sunblocks, and 
that they have no planned sun exposure for a few weeks 
after the procedure. Prior sun exposure will prime the 
melanocytes to respond to the IPL by making more pig-
ment as does sun exposure, following the treatment.

Skin types I, II, and III tend to develop telangiecta-
sias with increased sun exposure and aging. In addi-
tion, these types of skin are prone to rosacea as the skin 
ages. IPL can address many of the vascular prolifera-
tions seen with both of these problems. Since hemo-
globin has a series of absorption peaks including 585, 
the light from IPL is readily absorbed. One study eval-
uating the use of IPL for rosacea-associated telangi-
ectasias found significant improvement after five 
treatments, each 3 weeks apart [3].

The addition of porphyrins to the skin may increase 
efficacy of this treatment [4]. This treatment is known 
as Photodynamic Therapy or PDT. The addition of this 
photosensitizer has increased the energy absorption for 
IPL, rendering it more effective at treating the various 
stigmata of photoaging. Various protocols may be uti-
lized, each involving cleansing of the skin prior to 
application of the Amino levulinic acid (ALA) for an 
amount of time that may vary between 15 and 60 min. 
Energy levels and filters for IPL depend on the skin 
type, degree of damage present, degree of erythema 
present, tolerance for downtime by the patient, and 
goals of the treatment. The marriage of IPL with ALA 
may provide for highly effective photorejuvenation.

Under the microscope, photoaging is associated 
with disorganization and atrophy of the epidermis, 
degeneration of the papillary and reticular dermis as 
the collagen and elastic fibers diminish, and a host of 
other subtle and overt changes [5]. At a subcellular 
level, IPL treatments stimulate production of type I 
collagen transcripts [6]. Devices that optimize this col-
lagen production stimulate elastin production, and 
remodeling will enhance the ability of IPL machines to 
perform photorejuvenation. The addition of medica-
tions such as low-dose antibiotics including doxycy-
cline may inhibit collagenase and addition of this 
medication may improve patient outcomes.

IPL has been useful in reversing several of these 
signs of aging and it is in this category of photorejuve-
nation that the potential may be the greatest. After 
observations that non-ablative lasers in the 585 nm 
spectrum were able to cause collagen remodeling, 
other methods of accomplishing the same goals were 
investigated. Goldberg et al. demonstrated the efficacy 
of IPL for the treatment of rhytids, and since that time 
various devices and protocols have been utilized for 
this goal [7]. It is anticipated that this indication will 
most likely remain extremely popular.

15.2  Technique

The techniques for using IPL for photorejuvenation 
are as varied and diverse as the number of machines 
and operators using them and the goals of a treatment 
regimen for a given patient. Perhaps the most impor-
tant part of the technique for photorejuvenation is the 
one that is sometimes overlooked – the consultation 
and consent process. During the consultation, it is 
important to listen to what the potential patient is say-
ing about his or her expectations and tolerance for risk 
and downtime. One signal that the non-ablative photo-
rejuvenation might be the wrong procedure for a par-
ticular patient are statements indicating that they want 
to “get rid” of wrinkles or that they want a nonsurgical 
facelift. Many of the patients that have these types of 
expectations are fed by the reports of various proce-
dures in the popular media. Since these types of reports 
tend to present only the best cases, patients that demand 
these results are most likely going to be disappointed 
and thus, are not good candidates unless one can edu-
cate them about the realities of the procedure. Other 
signs that a patient might not be a good candidate for 
photorejuvenation are similar to warning signs to heed 
for any cosmetic patient: patients that speak poorly of 
other physicians, patients that are financially stretched 
for the procedure and cannot financially afford adjunct 
treatments such as Botulinum toxins or fillers that 
might be needed for optimal outcomes, and interac-
tions with ancillary staff that simply gives reliable staff 
a sense of dread toward the individual.

Consent for photorejuvenation should include dis-
cussions of the risks, need for multiple treatments, the 
fact that each session has a cost, confirmation that the 
patient is required to avoid the sun, inform the physician 
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if she is pregnant or has certain types of photosensitive 
diseases, and other relevant considerations for the type 
of procedure being performed. Many physicians recom-
mend photographic documentation of the patient’s 
baseline, and this should be seriously considered for 
each patient.

For a particular device, the initial technical consid-
erations are the parameters for the treatment. The first 
parameter to consider is the reason the patient is under-
going the treatment. Since many devices are capable of 
emitting light from 400 to 1,200 nm, filters that limit 
the wavelengths emitted are used to emit light most 
appropriate for each indication. For instance, when 
treating vascular or red lesions, filters are used to limit 
the light emitted to wavelengths that will be effica-
cious. Other filters may be used when melanin is the 
target.

Once the proper handpiece is selected, energy set-
tings must be considered. When beginning a treatment 
with a type I or II skin type that has not been exposed 
to recent ultraviolet light, settings can be at the upper 
end of recommended parameters. Darker skin types 
will need to be treated at the lower end of these 
settings.

The fluence, pulse duration, and size of the spot are 
technical considerations whose parameters change 
with each device. The presence and type of skin cool-
ing available also help to determine the settings for 
each treatment. Depending on the manufacturer, flu-
ences from 15 to 90 J/cm2 may be used. Spot size must 
be selected to best suit the area being treated and these 
may be as large as several centimeters or small as a few 
millimeters. Prior to using any IPL device, it is impera-
tive to familiarize oneself with the particular recom-
mendations and literature that are specific for it.

At each treatment, makeup and sunscreen should be 
removed before the treatment begins. A topical anes-
thetic cream may be applied for half an hour and 
removed before treatment begins. Once the treatment 
is completed, chemical free sunscreen should be 
applied if the patient will have any outdoor exposure. 
The patient should be positioned comfortably and the 
operator should be able to readily access the area 
undergoing treatment. Eye protection must be worn 
during the procedure.

Using a double-stacked IPL pulse instead of a 
single pulse may result in improvements in erythema, 
skin roughness, and in hyperpigmentation [8]. This 
protocol, using the Lux G handpiece from Palomar, 

suggests that operator variables may strongly influence 
outcomes when treating the visible signs of aging and 
suggests that using two-stacked pulses is better than a 
single pulse when treating photoaging. Future devices 
or techniques will likely expand on this finding. 
Other devices, including the Quantum Intense Pulsed 
light (Lumenis, Santa Clara, CA), the Ellipse system 
(Candela, Wayland, MA), and several other systems 
offer a variety of light filters that are suitable for treat-
ing multiple skin issues including photorejuvenation, 
hyperpigmentation, telangiectasias, rosacea, and a host 
of other skin conditions. It is anticipated that advances 
in skin cooling, power delivery, and light filters will 
continue to make these products more effective and 
more versatile.

Prior to treatment, a chilled gel is applied to the 
skin. Following a few pulses of the treated area, 
inspection of the skin must be performed to insure that 
there are no blisters or incipient burns that are occur-
ring. At the completion of the treatment, ice or cool 
gel packs may be applied to reduce the swelling. 
Posttreatment care instructions are provided, and doc-
umentation that this has been completed should occur 
in the patient’s record.

Treatments for photorejuvenation are usually sepa-
rated by 2–4 weeks. Most devices recommend that a 
series of between four and six sessions are scheduled 
for maximum benefit.

Combining photorejuvenation with other types of 
cosmetic procedures may enhance the outcomes from 
each procedure and this is one technical consideration 
that only recently has begun to be explored. Carruthers 
and Carruthers [9] reported improvement of pore size, 
dyspigmentation, telangiectasias, and skin texture when 
Botulinum toxin A was used concomitantly with IPL.

15.3  Complications

Complications that may occur with IPL for photore-
juvenation include common ones such as swelling, 
bruising, and transient erythema and less common 
ones including hyperpigmentation, infection, burns, 
and scarring. The incidence of transient crusting 
is reported as 2%, and Goldman et al. note that this 
superficial crusting is self-limited, lasting approxi-
mately 1 week [2]. The same authors report a 4% rate 
of purpura and a rate of swelling of 25% and these 
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are consistent with the experience of the authors [2]. 
Both purpura and swelling occur at a much higher rate 
in areas such as the eyelids, and care should be taken 
when treating the upper cheek/lower eyelid area.

The incidence of scarring is rare and it usually is the 
result of using excessive energy or from using the IPL 
device on someone that has been exposed to sun. 
Infections from herpes simplex may occur after treat-
ment of an area prone to outbreaks and prophylaxis 
with antiviral medication is recommended for patients 
with a history of herpes. Bacterial infections are 
extremely rare with non-ablative photorejuvenation 
and they may be the result of patients that excoriate the 
skin following treatment. Any infection in a treated 
patient should be treated with appropriate antibiotic or 
antiviral medication. A single case of a vesiculobullous 
eruption, following IPL, performed by a nonphysician 
has been reported [10]. In this instance, the patient sus-
tained significant vesicles and bulla that were thought 
to be a function of poor technique although other eti-
ologies were also entertained.

In order to minimize the risks of complications, 
patient education and screening are important. Patients 
with increased ultraviolet exposure should not be 
treated as they are at significant risk for transient 
hyperpigmentation as well as for scarring due to the 
increased epidermal melanin with increased absorp-
tion of energy.

15.4  Discussion

The popularity of non-ablative photorejuvenation with 
physicians, nonphysician providers, and with patients 
attests to the excellent results, thereby increasing the 
demand for these types of treatments. Each of these 
devices, in conjunction with industry, is searching 
for better outcomes with less downtime. Recent IPL 
devices are now approaching the goal of improving 
photoaging with minimal risk and downtime.

Since IPL is a broad spectrum of light that can be 
administered with varied levels of fluence, its potential 
for treating telangiectasias, fine lines, hyperpigmenta-
tion, skin surface roughness, and other signs of aging 
continue to be realized (Fig. 15.1).

Results for the treatment of small blood vessels as 
well as the erythema associated with rosacea have 
approached those obtained with pulsed dye laser with 

significantly less posttreatment purpura. The IPL is 
also useful for maintenance after using other lasers 
such as the Vbeam or NdYag. While not as dramatic 
as the outcomes that follow ablative skin resurfacing, 
the marked reduction of risk when compared to the 
latter procedure has made IPL extremely popular for 
the treatment of fine lines and skin surface rough-
ness. The improvements of collagen fibers have been 
documented and modifications of both devices and 
protocols (including the adjunctive use of medica-
tions to foster collagen production) will continue to 
enhance outcomes. One likely scenario that will 
enhance non-ablative photorejuvenation will be the 
combination of various types of light for synergistic 
outcomes. Fractional ablation, infrared light, and 
radiofrequency are among the possible candidates for 
this. Results from one study have suggested that 
combing IPL with Botox will yield dramatically bet-
ter results than the sum of their parts would suggest 
likely. Undoubtedly, other combinations including 
the use of other types of type A toxin, the use of fill-
ers to stimulate collagen remodeling and to fill deep 
rhytids will also be explored.

Photoaging may stigmatize the skin with produc-
tion of pigment on the face, neck, and dorsal hands. 
Poikilodermatous changes on the neck as well as the 
chest, arms, legs, and other parts of the body are ame-
nable to treatment with IPL, and handpieces that can 
treat this are presently in use. The lentigines on the 
dorsal hands and face that serve notice of a life spent in 
the sun are also effectively treated with IPL, and the 
use of this device, in combination with prescription 
bleaching creams (including those with combinations 
of hydrocortisone, tretinoin, and hydroquinone) and 
sun blocks, have dramatically improved the appear-
ance of both. Skin surface irregularity and roughness 
are similarly restored to a more youthful appearance 
following treatment with IPL and it remains to be con-
sidered whether pretreatment with topical vitamin C, 
tretinoin, green tea, or oral medications may enhance 
the outcomes obtained and if so, what the optimal 
parameters are.

One problem with the use of IPL for the treatment 
of photoaging involves not the actual devices but the 
regulations governing them. In many states, the use 
of these devices is not regulated to any large extent. 
This, in conjunction with what can graciously be 
termed “overly enthusiastic” marketing to the masses 
of nonspecialists that comprise the larger market for 
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several of the manufacturers has led to a proliferation 
of devices placed in the hands of those least educated 
about the potential for harm that may ensue from 
their use. Scarring, hyperpigmentation, hypopigmen-
tation, and a host of other complications that may 
occur under the best of circumstances have become 
more frequent as the treatment of photoaging has 
been moved (to a large degree) from the dermatolo-
gist’s office to the mall. Regulations to govern the 
use of these devices including the need for supervi-
sion will, at some point, catch up with the technology 
and marketing, and this will hopefully bring the situ-
ation back into a balance that favors patient safety. 
Likewise, seminars that train nonspecialists may 
eventually become liable for the damages that these 
practitioners cause. This may have a chilling effect 
on the seminars that exchange official looking certifi-
cates designed to confer credibility for the price of 
the course.

15.5  Conclusions

Non-ablative photorejuvenation is here to stay bec-
ause it is safe and effective. Enhancements to the 
technology will continue to improve the ability of 
the devices to treat the signs of aging. Impro vements 
in technique, including the use of double-stacked 
pulses and the adjunctive uses of other procedures 
and medications, will increase the efficacy of the 
devices used. Regulations and public awareness 
campaigns will serve to decrease the complica-
tions associated with usage by nonphysicians and 
nonspecialists.

The use of these devices has transformed cos-
metic dermatology by providing a safe and effective 
means to renovate the surface of the skin. Outcomes 
associated with these devices will continue to 
improve with refinements in training, techniques, 
and technology.

a1 b1

b2a2

Fig. 15.1 (a) Pretreatment. 
(b) Posttreatment following 
photorejuvenation
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16.1  Introduction

Chemical peeling of facial skin has become an integral 
part of the armamentarium for resurfacing aging, sun-
damaged, and diseased skin. The desire to reverse the 
aging process has generated tremendous interest through-
out history. Ancient texts describe the application of 
substances to the skin in an attempt to rejuvenate the 
appearance. More recently, many factors have contrib-
uted to the explosion of popularity of skin resurfacing 
procedures including the excess ultraviolet exposure both 
naturally and via tanning booths, the aging baby boomer 
cohort, youth-centric culture, smoking, ozone layer 
depletion, and the prevalence of both hot and cold weather 
outdoor recreations, which have all had a significant 
effect on people’s skin health and premature wrinkling.

The modern body of knowledge regarding chemical 
agents began with the description of a variety of agents 
still in use today by Unna [1], including salicylic acid, 
resorcinol, phenol, and trichloroacetic acid (TCA). 
Over the ensuing century, peeling became popularized 
by nonmedical practitioners and cosmeticians who 
attracted increasing attention because of the rejuvenat-
ing results they achieved. Subsequent scientific studies 
of chemical peels by the medical community have fur-
ther delineated the indications and limitations of these 
procedures and improved safety and efficacy. We are 
currently in an era of rapid development of new 

techniques for skin enhancement and rehabilitation, 
some of which offer the possibilities of dramatic 
results, with minimized discomfort and diminished 
downtime [2].

There are many products currently available for 
chemical resurfacing of the skin, from over-the-counter 
superficial peeling agents to deep peeling chemicals 
that should only be applied by a physician in a con-
trolled setting [3]. Many of these products and pro-
cedures have proven very successful in improving 
the quality and appearance of facial skin. The goal of 
chemical peeling is to remove a controlled uniform 
thickness of damaged skin to improve and smooth the 
texture of the facial skin by removing the superficial 
layers and stimulate a wound healing response.  
In response to the chemical injury, fibroblasts in the 
papillary dermis increase production of collagen and 
growth factors. The collagen increase in turns thickens 
the dermis, which enhances the tensile strength of the 
skin and yields the clinical appearance of rejuvenation.

16.2  Skin Anatomy

The approach to chemical resurfacing of the skin 
necessitates a thorough knowledge of skin anatomy 
and normal wound healing. The skin is composed of 
two mutually dependent layers, the epidermis and der-
mis, which reside on a layer of subcutaneous adipose 
tissue. The epidermis is the most superficial layer of 
the skin and provides a critical barrier of protection. 
The epidermis is composed of keratinocytes in four 
layers: the stratum corneum, stratum granulosum, stra-
tum spinosum, and stratum basale.
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The stratum corneum is the outermost layer of the 
epidermis and is shed about every 2 weeks. Providing 
significant protection to the skin, it is formed from flat-
tened, anucleate keratinocytes filled with mature kera-
tin. Depending on the area of the body, the stratum 
corneum varies in thickness, with the eyelid being the 
thinnest and the palms and soles the thickest. The cells 
of the stratum granulosum contain dense basophilic 
keratohyalin granules, hence the granular layer. These 
granules are comprised of lipids, which along with the 
desmosomal connections help form a waterproof bar-
rier that functions to prevent fluid loss from the body. 
The stratum spinosum keratinocytes contain numerous 
desmosomes on their outer surface that provides the 
characteristic spiney or prickled appearance of the cells 
in this layer. The stratum basale or basal layer, the deep-
est layer of the epidermis, contains basal cells whose 
replicative effort replaces the cells of the superficial 
layers every 2 weeks. The basal layer also contains mel-
anocytes, which provide pigmentation in the skin.

The epidermis is avascular and thus dependent on 
the underlying dermis for nutrient delivery and waste 
disposal by diffusion through the dermoepidermal 
junction. In addition to thermoregulation, the dermis 
functions to sustain and support the overlying epider-
mis. The dermis is divided into two zones, the upper 
papillary dermis and the deeper reticular dermis. The 
dermis contains numerous fibroblasts that are respon-
sible for secreting collagen, elastin, and ground matrix 
that provide the support and elasticity of the skin. Also, 
present in the dermis are a variety immune cells that 
are involved in defense against foreign invaders pass-
ing through the epidermis.

As we mature, the skin undergoes changes over time. 
The epidermal layer tends to thin and atrophy. The stra-
tum corneum becomes disorganized and less effective 
as a protective barrier to the external environment. The 
dermoepidermal junction flattens and exhibits fewer 
papillae. However, the most significant changes occur 
in the dermis as it thins with age. The amount of ground 
substance and collagen fibers decreases, and elastic 
fibers degenerate and become irregular, making the skin 
less resistant to deformational forces. As the relatively 
inelastic epidermis loses dermal volume and support 
beneath it, fine wrinkles form.

After a chemical peel removes the superficial skin, the 
epidermis regenerates from the epidermal appendages 
located in the remaining dermis. This process begins 
within 24 h of wounding and is usually complete in 

7–10 days. The new epidermis shows greater organiza-
tion and vertical polarity, with the disappearance of actinic 
keratoses and lentigines. Dermal regeneration is a slower 
process but is usually complete within several months. 
Chemical peeling has been shown to improve the quality 
of the dermis with the formation of a dense, homogenous 
2–3 mm band of parallel collagen fibers [4].

Histological sections of skin after a chemical peel 
procedure reveal a layer of new, denser connective 
 tissue above the older, degenerated elastotic tissue. 
Clinically, this results in the effective ablation of the 
fine wrinkles and a diminution of pigmentation. Dermal 
ground substance is decreased, and telangiectasias are 
absent. Increased angiogenesis occurs in the dermis, 
which is thought to aid the appearance of the skin by 
adding a warm glow. The overall result is soft supple 
skin that appears more youthful with fewer rhytids and 
dyschromias. These clinical and histological changes 
are long lasting (15–20 years) and may be permanent 
in some patients.

16.3  Technique

16.3.1  Patient Selection

Indications for more superficial chemical peels include 
dyschromias, comedonal acne, and for skin refreshing. 
Indications for medium and deep peels are treatment 
of actinic changes, fine rhytids, pigmentary dyschro-
mias, selected superficial scars, and acne vulgaris and 
rosacea.

Thorough evaluation and photo documentation prior 
to chemical peeling is vital for a successful outcome. 
This includes consideration of the severity of actinic 
damage, depth and number of rhytids, and need for 
additional or alternative procedures. Patients with deep 
rhytids and excess or lax facial skin are likely best 
served by traditional rhytidectomy. However, patients 
with severe sun damage and fine to medium rhytids are 
optimal candidates for chemical peeling. Some patients 
may benefit from both procedures as rhytidectomy 
addresses skin quantity, whereas peeling treats skin 
quality. The procedures are not recommended for 
simultaneous application. A minimum of 3 months 
between chemical peel and other surgical procedures is 
advised to permit complete wound healing.
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Skin type, quality, color, ethnic background, and 
age are important factors that should be considered 
prior to chemical peel. Patients should be evaluated 
using Fitzpatrick’s scale of sun-reactive skin types 
(Table 16.1), which denotes a patient’s sensitivity to 
ultraviolet radiation and existing degree of pigmenta-
tion. Fitzpatrick’s type I patients always burn and 
never tan. Type II describes patients who only tan 
with difficulty and usually burn. Type III patients 
usually tan, but sometimes burn. Type IV patients tan 
with ease but rarely burn. Fitzpatrick type V patients 
tan very easily and very rarely burn, and type VI 
patients tan very easily and never burn [5]. Patients 
with lighter skin types often tolerate chemical peel-
ing with minimal pigmentary alterations, whereas 
individuals with darker skin are at a higher risk for 
either hyper- or hypopigmentation problems after 
chemo exfoliation.

Another useful grading system for pretreatment 
classification is the Glogau system describing four 
types of photoaging (Table 16.2). According to the 
individual patient’s classifications, skin type, and prob-
lems, the type and depth of the peels can be custom-
ized to suit the patient’s needs [6].

Patients must have realistic expectations and the 
physician must understand what can be accomplished 

with chemical peeling. A successful peel procedure is 
a result of good communication between patient and 
surgeon. Superficial skin resurfacing cannot achieve 
flawless skin. Rather the goal of chemical peeling is 
to improve the appearance of the skin as much as 
possible.

In addition to the physical examination, a thorough 
medical history and review of systems should be obtained 
in patients considering chemical peel. Preexisting car-
diac, hepatic, and renal disease may influence treatment 
decisions and choice of peeling agents. A history of 
melasma, recent pregnancy, exogenous estrogens, oral 
contraceptives, other photosensitizing medications, or 
an unwillingness to avoid the sun may portend post-peel 
hyperpigmentation problems. The patient’s medication 
use, skin sensitivities, and allergy history must also be 
documented.

In patients with a history of herpes simplex virus 
(HVS) infections, prophylactic antiviral therapy should 
be initiated at least 1 day before the peel procedure and 
continued until reepithelialization is complete. With 
the ubiquity of HSV, some authors advocate prophy-
laxis for all patients undergoing chemical peels beyond 
the superficial dermis. Any existing lesions should be 
allowed to heal completely prior to proceeding with a 
chemical peel [7].

A history of prior recent resurfacing by any modal-
ity or other facial surgical procedures is another impor-
tant possible contraindication. Caution is warranted 
when resurfacing an area with vascular compromise 
secondary to a recent procedure.

Patients with collagen vascular disease, history of 
hypertrophic scarring or keloid development, advanced 
HIV disease, and general poor mental and physical well-
being may be poor candidates for chemical peeling.

Compliance with the post-peel regimen is neces-
sary to ensure normal wound healing and to avoid 
complications. Patients likely to be noncompliant or 
unable to avoid sun exposure because of occupation 

Skin type Skin color Tanning response

I Very white  
or freckled

Always burns, never tans

II White Usually burns, tans with 
difficulty

III White to olive Mild burn, average tan

IV Brown Rarely burns, tans easily

V Dark brown Very rarely burns, tans very easily

VI Black Does not burn, tans very easily

Table 16.1 Fitzpatrick skin types

Group I – Mild Group II – Moderate Group III – Advanced Group IV – Severe

Age 28–35 Age 35–50 Age 50–60 Age 65–70

No keratoses Early actinic keratoses Obvious actinic keratoses Actinic keratoses/skin cancer

Little wrinkling Early wrinkling-smile lines Wrinkling at rest Wrinkling/laxity

No scarring Mild scarring Moderate acne scarring Severe acne scarring

Little makeup Small amt makeup Always wear makeup Makeup cakes on

Table 16.2 Glogau classification of photoaging
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are unsuitable candidates. Men are less optimal candi-
dates for chemical peels as their thicker, oilier skin 
promotes uneven penetration of the chemical agents. 
Patients with decreased numbers of epithelial append-
ages from radiation therapy or isotretinoin (Accutane) 
use are also poor candidates because of slower healing 
and an increased likelihood of scarring. Recent use of 
Accutane is considered a contraindication to medium 
or deep peels. It is recommended to wait at least 1 year 
after stopping Accutane prior to embarking on chemi-
cal peel procedures. This allows for regrowth of epi-
thelial appendages, which are essential for post-peel 
reepithelialization. While the technique of chemical 
peeling is relatively simple, the real challenge lies in 
appropriate patient and peeling agent selection.

16.3.2  Pretreatment

Once a patient is appropriately selected to undergo a 
chemical peel, informed consent, including a detailed 
discussion of possible complications, is obtained. The 
patient should have the procedure and the recovery 
process explained in detail before the peel is per-
formed. Especially for medium and deeper peels, 
patients should receive postoperative instructions in 
advance so they may prepare for the recovery period. 
Some physicians also routinely prescribe oral antibiot-
ics in advance for the postoperative period [8].

Some authors recommend preconditioning the skin 
in order to maximize results from a chemical peel. The 
exfoliative agent transretinoic acid (tretinoin, Retin-A, 
Renova) may be helpful to facilitate uniform penetra-
tion of the peeling agent and promote more rapid reep-
ithelialization. Retin-A promotes thinning of the 
stratum corneum with shedding of keratinocytes, dis-
perses melanin throughout epidermis, and induces 
activation of dermal fibroblasts.

Pretreatment with hydroquinone 4–8% blocks can 
be useful when treating dyschromias or Fitzpatrick 
types Type III–VI. Hydroquinone functions by block-
ing tyrosinase from forming precursors for melanin.

Many patients tolerate the chemical peels without 
any sedation or analgesia. If needed, patients can be 
offered oral diazepam or celecoxib (Celebrex) 1 h before 
the peel. Both EMLA and ELA-Max have been shown 
to decrease the discomfort felt during medium-depth 
combination chemical peeling without influencing 

either the clinical or the histopathologic result [9]. 
Reassurance and a cooling fan are always helpful for 
patient comfort throughout the procedure.

Patients are instructed to avoid makeup for 24 h 
before the peel. Prior to the peel, the patient should 
thoroughly clean their face with non-residue soap the 
evening before and morning of the procedure. The 
patient is instructed not to apply makeup or moistur-
izers. The skin is cleansed in the physician’s office 
immediately prior to the procedure with acetone, ether, 
Freon, or isopropyl alcohol to remove any residual 
cosmetics, oil, or debris. Although a vigorous degreas-
ing is important, care must be taken not to abrade the 
skin as this may cause increased uptake of the chemi-
cal, and thus an uneven peel. Some authors have also 
suggested the use of povidone-iodine or Septisol prior 
to the alcohol or acetone wash. This cleansing step is 
important to ensure uniform penetration of the peeling 
agent.

16.3.3  Technique

A variety of chemical agents can be used to accom-
plish chemo exfoliation for facial rejuvenation. The 
effect of the peel is secondary to the depth of epider-
mal-dermal injury incurred. Thus, in selecting a peel 
one must factor in the depth of injury needed for  
the desired result, the pigmentary changes associated 
with each agent, the toxicities, and the individual 
physician’s experience and comfort with the various 
agents.

Chemical peeling is generally classified by the 
depth of penetration into superficial, medium, and 
deep peels. Superficial peels typically have a depth of 
penetration of 0.06 mm removing the most  superficial 
stratum corneum and stratum granulosum. Medium 
depth peels penetrate to a clinical depth into the pap-
illary and upper reticular dermis, approximately 
0.45 mm. Deep peels target the mid-reticular dermis 
with a depth of penetration of 0.6 mm [10]. The 
 process of healing after a chemical peel primarily 
involves coagulation and inflammation, followed by 
reepithelialization, granulation tissue formation, 
angiogenesis, and a prolonged period of collagen 
remodeling. It is this prolonged process of remodel-
ing that accounts for the continuing clinical improve-
ment in the months after the procedure.
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Application of most peeling agents is similar. 
Before application, the skin to be treated is first 
cleansed with acetone or alcohol. Because most chem-
ical peels are lipophobic, this facilitates greater depth 
and promotes even distribution of the peel. The peel is 
carefully applied to the subunits of the face with gauze 
or a cotton-tipped applicator. To ensure a consistent 
effect, it is important to apply the chemical evenly and 
avoid pooling of the agent on the face. The peel should 
be delicately blended with the neighboring untreated 
skin by feathering the edges to prevent a discrete line 
of demarcation.

16.3.4  Superficial Peels

Superficial chemical peeling is an exfoliation of the 
stratum corneum or entire epidermis to promote epi-
dermal regrowth with a more rejuvenated appearance. 
Superficial chemical peeling is a treatment with many 
benefits and few risks or side effects. It can be per-
formed on individuals of all ages, as early as ages 
25–30, when the first effects of photoaging become 
evident. Superficial chemical peels can minimize fine 
lines resulting from sun damage, acne, and rosacea. 
Repeat superficial peels may be required to achieve 
optimal effects. Patients must be counseled that multi-
ple superficial peels do not equal a medium or deep 
chemical peel. Superficial peeling agents include alpha 
hydroxy acids such as glycolic acid 20–50%, salicylic 
acid, Jessner’s solution, and 10–30% TCA.

16.4  Alpha Hydroxy Acids

Alpha hydroxy acids (AHAs) have been used for thou-
sands of years to improve the appearance of the face. 
Cleopatra herself is rumored to have used the debris of 
the bottom of wine barrels for facial rejuvenation. 
AHAs function by promoting keratinocyte discohesion 
in the granular cell layer; causing increased cell turn-
over. Commonly used AHAs are derived from fruit 
and dairy products, such as glycolic acid from sugar 
cane, lactic acid from fermented milk, citric acid from 
fruits, tartaric acid from grapes, and malic acid from 
apples. Glycolic acid is currently the most commonly 
used AHA.

The efficacy and penetrating depths of AHAs are 
dependent on their concentration, the vehicle, and the 
pH. Over-the-counter AHA products containing 3–10% 
glycolic acid or other naturally occurring organic  
acids cause exfoliation over several weeks and may be 
used as a pre-peel primer to potentiate the effects of 
higher concentration peel procedures or other resurfac-
ing modalities.

Professional grade AHA peels are usually 50% or 
higher. Unlike other peeling agents, penetration of 
alpha hydroxy acids is time dependent. The time to 
peel is dependent on both the concentration and the  
pH of the acid. Higher concentrations and lower pH’s 
require shorter peeling periods. The alpha hydroxy 
acid peel is applied with a sponge or gauze, systemati-
cally proceeding from one facial region to another. 
After placement of an AHA preparation, the skin 
becomes erythematous. The mild stinging and redness 
typically disappears 1 h after treatment. Development 
of a white frost is not a desirable outcome of an alpha 
hydroxy acid peel as it denotes penetration depth into 
the dermis. Removal of the agent is achieved by rins-
ing with water or neutralization with an alkaline solu-
tion such as sodium bicarbonate. Deeper than intended 
peeling may occur if neutralization is not performed 
within the correct time. The subsequent exfoliation 
takes place over a few days and reepithelialization is 
usually complete within 7–10 days. Multiple treat-
ments may be required to achieve the desired results 
and should be spaced several weeks apart to allow epi-
dermal recuperation. Alpha hydroxy acid peels pro-
duce the least profound results of the chemical peeling 
agents; however, they are associated with the lowest 
frequency of complications.

AHAs, such as glycolic acid, can also be mixed 
with facial cleaners or creams in lesser concentrations 
as part of a daily skin-care regimen to improve the 
skin’s texture or maintain results following a resurfac-
ing procedure.

16.5  Salicylic Acid

Beta hydroxy acids, also known as salicylic acids, pro-
vide a safe, mild rejuvenation to skin. Salicylic acid 
functions via keratolysis, is lipid soluble, and has a 
predilection for sebum-containing cells making it an 
excellent peel for comedonal acne. In addition to acne, 
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salicylic acid is helpful in treatment of oily skin, tex-
tural changes, melasma, and post-inflammatory pig-
mentation with minimal side effects. Another benefit 
of salicylic acid is that it does not need to be neutral-
ized. After applying salicylic acid to the skin, salt for-
mation on the skin is seen.

16.6  Jessner’s Peel

Jessner’s solution is a combination of salicylic acid, 
lactic acid, and resorcinol in alcohol (Table 16.3) [11]. 
Considered a mild-medium peeling agent, this formu-
lation was designed to minimize the toxicities inherent 
to each individual agent. This solution must be stored 
in a dark bottle as light will discolor the solution and 
cause staining. Repetitive layers of Jessner’s solution 
may be applied to affect a slightly deeper peel. Jessner’s 
solution peeling action is through intense keratolysis. 
Its ability to disrupt the barrier function of the epider-
mis makes it an ideal primer for TCA peels, allowing 
the TCA to penetrate effectively and evenly [11]. 
Independently, Jessner’s solution is an easy to use 
peeling agent without timing restriction. Skin slough-
ing occurs within 2–4 days after application with sub-
sequent epidermal regrowth.

16.6.1  Medium Depth Peels

Medium-depth chemical peeling is defined as con-
trolled damage to the papillary dermis, which can be 
performed in a single procedure [12]. Indications for 
medium-depth peel include destruction of epidermal 
lesions and actinic keratoses, resurfacing moderately 
photoaged skin, correction of dyschromias, and repair 
of mild acne scars. Although agents such as pyruvic 
acid or full-strength phenol can be used to achieve a 
medium depth peel, the classic agent is TCA.

16.7  Trichloroacetic Acid

TCA is a versatile chemo exfoliative agent, in that it 
can be used as a superficial intermediate-to-deep peel-
ing agent in varying concentrations. The depth of pen-
etration of a TCA peel corresponds to increasing 
concentrations of TCA. At lower concentrations of 
10–35% TCA, only a superficial peel is rendered. The 
results of superficial depth TCA peels include mild 
reversal of fine wrinkles and improvement in dyspig-
mentation with less recovery period and risk than 
deeper TCA peels or peel combinations.

At higher concentrations, such as 50% and above, 
TCA behaves comparably to a phenol peel. However, 
the depth of the wound to the reticular dermis with 
50+% TCA increases concurrently with the rate of 
scarring and dyschromias. Many authors feel that 35% 
is the highest concentration of TCA which can be reli-
ably used. Therefore, to safely improve epidermal pen-
etration to the desired medium-depth peel, 35% TCA is 
usually preceded by a superficial keratolytic agent such 
as solid CO2, Jessner’s solution, or 70% glycolic acid. 
Two proprietary TCA-based agents, the TCA Masque 
(ICN Pharmaceuticals, Costa Mesa, California) and the 
TCA Blue Peel (Obagi), are also commonly used.

TCAs peeling mechanism of action at lower con-
centrations is via protein precipitation. TCA is a kera-
tocoagulant that produces a frosting or whitening of 
the skin, which is dependent on the concentration used. 
Level I frosting, which is defined as erythema with 
streaky whitening of the face, is the endpoint for super-
ficial resurfacing. Level II frosting is described as even 
white-coated frosting with patches of erythema show-
ing through. Level III frosting, clinically signifying 
penetration through the papillary dermis, is a solid 
white enamel frost with minimal visible erythema. 
Level III frosting should be reserved for regions exhib-
iting severe actinic damage.

The dosage of TCA applied is dependent on the 
amount of agent used, the concentration, and the physi-
cian’s technique. For example, vigorous rubbing of the 
agent, as compared with blotting, yields a deeper pen-
etration. The systematic application of TCA with a 
sponge or brush involves treating the face in a sequence 
of subunits. During the procedure, if frosting is not uni-
form, reapplication may be performed until the desired 
level is reached. To achieve effective treatment of the 
whole face, certain areas and lesions require special-
ized care. Thicker keratotic areas may necessitate 

Resorcinol 14 g

Salicylic acid 14 g

85% Lactic acid 14 ml

95% Ethanol (qs) 100 ml

Table 16.3 Jessner’s solution formula
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additional or more vigorous application of the TCA for 
deeper penetration. Eyelid skin is treated with the 
patient’s head elevated and the eyes closed. The TCA 
is carefully applied with a semidry applicator extend-
ing to within 2–3 mm of the lid margin. With many 
variables involved, which can be specifically adjusted 
according the patient’s skin type and the areas being 
treated, the medium-depth TCA peel can be individu-
alized for each patient.

Appropriate analgesia is necessary as TCA applica-
tion is associated with an intense burning sensation 
that resolves within half an hour. Patient comfort may 
also be improved by cooling the face with a fan and by 
applying iced saline soaked sponges prior to moving 
from one facial region to another. Once the procedure 
is completed, skin sloughing proceeds for several days, 
and reepithelialization occurs within 7–10 days. Patient 
discomfort can be controlled with oral pain medica-
tions. An advantage of the TCA peels is that the solu-
tion is neutralized by the body’s serum, and there is no 
other associated toxicity.

16.8  Adjunctive Measures

In patients susceptible to hyperpigmentation, pre-
treatment with a bleaching agent may be preventive. 
Hydro quinone, an isomer of resorcinol and phenol, is 
commonly used. Other bleaching agents include kojic 
acid and azelaic acid.

Individuals with more significant laxity of deeper skin 
structures may benefit from other facial rejuvenative pro-
cedures including rhytidectomy, browlift, and/or bleph-
aroplasty in appropriately selected patients. Simultaneous 
facelift and chemical peel are generally approached with 
caution as there is a higher likelihood of full-thickness 
flap loss when peeling over elevated flaps.

Other adjunctive cosmetic procedures include treat-
ment of dynamic wrinkles with Botox and filling very 
deep furrows or scars with facial fillers.

16.9  Postoperative Care

Postoperative care is designed to provide an ideal envi-
ronment for moist wound healing. Initially, a generous 
amount of bland ointment, such as Aquaphor, petroleum 

jelly, or A&D ointment, is applied to the entire treat-
ment area. This serves as an occlusive ointment, which 
protects and hydrates the skin. The use of more heavily 
formulated products can irritate the delicate, healing 
skin and interfere with the peeling process. Crisco veg-
etable shortening historically had been used quite suc-
cessfully, but has since been reformulated and now may 
actually be irritating. Patients are instructed to reapply 
the ointment throughout the day or night, any time the 
face feels tight or dry. The initial inflammatory response 
is an erythematous and edematous reaction lasting from 
12 to 36 h. During this period, patients may experience 
marked edema of the periocular region as well as the 
entire face. As the outer layers begin to shed, the patient 
is allowed to shower and gently wash the face with a 
mild cleanser. After showering, the face should be pat-
ted dry and a new coating of ointment applied.

Patients are instructed not to pick at the face during 
the recovery period. For best results, the patient should 
allow the skin to peel independently and resist the 
temptation to assist the peeling process. The use of 
loofahs, natural facial sponges, skin brushes, or any 
skin exfoliants is forbidden as manipulation of the skin 
prior to complete reepithelialization can result in pro-
longed erythema, bacterial infection, and scarring. 
Cool clean compresses and elevation of the head of 
bed can provide symptomatic relief of discomfort. The 
skin is generally reepithelialized by 7–10 days post-
peel, at which point makeup can be applied. A formal 
consultation with an esthetician is valuable in educat-
ing patients on how to camouflage resolving erythema. 
Skin care services such as superficial peels and micro 
dermabrasion are not to be resumed until 3 months 
after a medium-deep peel. Medium-depth chemical 
peels need not be repeated for at least 1 year. Sunscreen 
is crucial to prevent further actinic damage and to pre-
vent hyperpigmentation. The patients should be metic-
ulous in avoiding sun exposure during this period, as 
any sun damage during this delicate recovery time 
could prolong post-procedure erythema and the wound 
healing process.

Following chemical peeling, some practitioners 
prescribe topical agents containing platelet products or 
growth factors. Although these products have been 
reported to improve wound healing, no randomized 
controlled clinical trials presently support their use in 
this specific setting. Further research is necessary to 
determine the clinical utility of these agents in the 
chemical peel process.
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16.10  Complications

Chemical peeling may result in a profound rejuvena-
tion of facial skin; however, this treatment is not with-
out potential complications. Results and complications 
are generally related to the depth of wounding, with 
deeper penetration peels providing more marked results 
and a concomitant higher incidence of complications.

When the resurfacing agent removes the epidermis 
and a portion of the dermis, an important immunologic 
barrier between the patient and the environment no 
longer exists. An occlusive dressing, a topical oint-
ment, or the body’s own exudate provides some pro-
tection; however, the healing wound is more susceptible 
to both bacterial and fungal infections than the undis-
turbed skin. Delayed healing can be seen secondary to 
viral, bacterial, and fungal infections. Although bacte-
rial infections are relatively rare, these infections can 
be avoided with the use of perioperative antiviral and 
antibiotic medications and good wound care. Infectious 
complications demand vigilance and aggressive ther-
apy with oral and topical antibiotics. Staphylococcus 
and Streptococcus are the most common culprits when 
bacterial infections occur. Pseudomonas infections 
occasionally occur and may be recognized by Wood’s 
lamp examination. Treatment of pseudomonas infec-
tions includes cleansing with 0.25% acetic acid and 
appropriate antibiotics. The trauma of the resurfacing 
procedure may reactivate a viral infection (e.g., herpes 
simplex). Persistent pain after the peel may be an indi-
cation of secondary herpetic infection. Preoperative 
prophylaxis for HSV is prudent as herpes infections 
have been documented in patients with no prior history 
of outbreaks. Herpes exacerbations are treated with 
oral and topical antivirals until resolution. The physi-
cian must be vigilant for signs of infection to prevent 
scarring.

Cicatricial complications may be cosmetic failures 
alone or they may complicate a case by imposing a 
functional deficit on a patient, particularly in the peri-
orbital area. Scarring is one of the most significant 
complications following chemical peel. Care must be 
taken to properly screen patients. The use of Accutane 
in the last year or two, history of keloid formation, 
radiation therapy, and collagen vascular disease all 
may predispose to scarring and may make the patient a 
poor candidate for chemical peel. Scarring is unusual 
when the chemical agent is properly mixed and when 

the skin is effectively cleansed of all surface debris. 
Nevertheless, scarring may occur if multiple passes of 
the peeling agent are applied to a single area during the 
same session. An initial pass weakens the barrier and 
can permit a subsequent pass of the chemical to pene-
trate to a deeper level in the skin. Patiently waiting for 
frosting to occur can prevent this technical error. Delay 
in wound healing may lead to scarring, a severe com-
plication requiring close follow-up and aggressive 
early treatment. Topical or intralesional steroids, sili-
cone sheeting, pressure dressing, and scar massage 
may improve outcome. Scar excision or dermabrasion 
may be necessary in cases of persistent unsatisfactory 
results.

Pigment changes after resurfacing are the most 
frustrating to the surgeon and the patient because they 
can occur despite proper patient selection and excel-
lent technique. They are also among the most common 
complications. Pigment complications after chemical 
peels may involve either hyper- or hypopigmentary 
changes. Erythema generally subsides within 90 days, 
but may persist as hyperpigmentation. Patients at 
increased risk are those taking oral contraceptive 
pills, exogenous estrogens, or other photosensitizing 
medications or patients with a history of posttrau-
matic hyperpigmentation. Hyperpigmentation after 
a chemical peel is best avoided by careful patient 
selection. Test spots may be performed on darker-
skinned patients before the peel. The application of 
topical hydrocortisone or a short course of systemic 
steroids may lead to earlier resolution. Other treat-
ments including transretinoic acid, glycolic acid, or 
hydroquinone can be useful in reducing pigmentary 
changes after the peel. Accompanying pruritus may be 
treated with oral antihistamines. Following chemical 
peeling, the skin is typically hypersensitive to the sun, 
which may be a source of additional hyperpigmenta-
tion. Sun avoidance and daily sunscreen application 
following the peel should be strongly endorsed to min-
imize pigmentary alterations. Pre- and posttreatment 
with a bleaching agent, such as hydroquinone, may 
minimize this problem in the susceptible patient.

Hypopigmentation is a late sequela of resurfacing 
and is extremely difficult to treat. Hypopigmentation 
is the result of melanocyte destruction or inhibition. 
Melanocytes are not capable of regeneration or divi-
sion. It is encountered most frequently following 
phenol peeling, which has caused many clinicians to 
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abandon phenol in favor of other peeling agents. 
Most noticeable in darker skinned patients, hypopig-
mentation may be difficult to assess until post-pro-
cedure erythema has subsided, at which point the 
condition may have unfortunately become perma-
nent. Care must be taken upon initial application of 
the peel agent to feather the margins to avoid a sharp 
border between the treated and untreated areas. This 
may be accomplished either by using a less concen-
trated formulation or by applying less of the peeling 
agent in these regions. Camouflage makeup may 
conceal this and other pigmentary disturbances. 
When a line of demarcation is apparent between 
peeled and unpeeled areas of the face, the untreated 
skin may be resurfaced. Feathering a chemical peel 
into the neck can help blur the demarcation between 
the jaw and the neck.

Milia commonly develop after a chemical peel. 
Their appearance 2–3 weeks after a peel may be sec-
ondary to the use of occlusive ointments used during 
the healing period. They may spontaneously resolve or 
require removal by mild exfoliation or lancing.

Although uncommon, marked conjunctivitis and 
corneal abrasions have been reported after seepage of 
35% TCA into the eye of a patient undergoing peel 
application. Chemical peel solutions must be applied 
extremely carefully in the periorbital regions to avoid 
ocular complications, which can be quite grave if not 
addressed in a timely manner [13].

Systemic complications from chemical peels resur-
facing are quite uncommon, yet potentially disastrous. 
Toxic shock syndrome (secondary to Staphylococcus 
aureus infection), has been rarely reported, and can 
occur in association with any infected wound. Most 
often, toxic shock syndrome begins on the second  
or third day after treatment often presenting with fever, 

a desquamating rash, and hypotension. Treatment 
inclu des hospital admission, supportive care, aggres-
sive cleansing of the wound, and antibiotics.

16.11  Discussion

The art of facial chemical peels encompasses a wide 
variety of chemical agents and application techniques. 
When a standardized technique is used, it is possible to 
quantify the therapeutic effects and to predict the out-
come reliably. Variations of chemical peels will be 
used as clinicians try to achieve better results. If pos-
sible, variations from standard techniques should be 
scientifically studied and quantified to establish their 
safety and efficacy. Using careful clinical assessment 
and technique, one can safely and reliably undertake 
facial chemical peeling to combat photoaging.

16.12  Conclusions

Expertly performed chemical peels with healthy wound 
healing can achieve a significant reduction in facial 
rhytids, dyschromias, solar changes, acne, and superfi-
cial scarring. The best results for a chemical peel rests 
both with the cosmetic surgeon as well as the patient. 
The need for explicit pretreatment education and strin-
gent posttreatment care cannot be overemphasized. 
Ultimately it is a combination of the surgeon’s tech-
nique and the patient’s compliance with the wound care 
instructions that determines the overall result. Setting 
realistic expectations for patients is imperative to the 
success of the chemical peeling process and will serve 
to maximize patient satisfaction (Figs. 16.1–16.3).
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a c
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Fig. 16.2 Forty-nine- 
year-old female. (a, b) Prior 
to treatment. (c, d) After 35% 
medium-depth peel

a bFig. 16.1 Forty-eight- 
year-old female. (a) Prior to 
treatment. (b) Three months 
after 35% TCA medium-
depth chemical peel
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17.1  Introduction

In the early 1960s, Baker and Gordon [1, 2] reported 
their experience with phenol chemical face peeling. 
Their initial technique involved “taping” or occluding 
the skin after phenol application, to prevent evapora-
tion and increase the penetration of phenol. In 1985, 
Beeson and McCollough [3] reported their technique 
without taping. Almost half a decade later the debate 
continues. Regardless of the technique used, phenol 
chemical peeling continues to offer a method of achiev-
ing spectacular results for skin rejuvenation. When 
performed properly and with appropriate patient selec-
tion, the complication rate remains low. As with any 
method of skin resurfacing, the goal involves the pro-
duction of a controlled and predictable, partial thick-
ness chemical injury. In the case of phenol, penetration 
is to the superficial dermis, without ablation of the 
pilo-sebaceous unit.

17.2  Patient Selection

The most important factor in achieving a good result 
with phenol chemical peeling is the selection of the 
proper patient. Because of the depth of penetration with 
phenol, some degree of injury to the pigment producing 
cells will occur, resulting in hypopigmentation or depig-
mentation of the skin. In order to camouflage this appear-
ance, patients with lighter skin will have a better result.  
It is not who is a good candidate but who should  
not undergo phenol chemical peeling. Patients with 
Fitzpatrick skin type V and VI are very poor candidates, 
as any hypopigmentation will be obvious. Also red haired 
freckled Fitzpatrick type I patients are poor candidates. 
Due to the freckling, hypopigmentation in this category 
of patients will be more obvious as a freckled and “non-
freckled” zone is created. Asian patients, notorious for 
pigmentary problems are poor candidates for phenol 
resurfacing. Male patients with their thicker and oilier 
skin are less than ideal candidates. Patients with a long 
history of sun exposure will make poor candidates, as a 
line of demarcation may be obvious after peeling due to 
their mottled skin appearance of the non-peeled areas. 
Having excluded these categories of patients, the more 
ideal patients are non-freckled Fitzpatrick types I and II. 
Type III and IV can be cautiously done as long as the 
patient understand the possible risks of depigmentation.

17.3  Technique

Phenol chemical peeling can be either done as a 
regional peel, periorbital and/or perioral, or as a full-
face peel. Regional peels are done in the office after 
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the patient’s medical history has been reviewed and 
they are deemed good candidates for phenol peeling. 
Either topical anesthetic cream placed 30 min prior to 
the procedure to the region to be peeled, or a local 
block with 1% xylocaine with 1:100,000 of epineph-
rine are satisfactory for performing the procedure in 
the office.

Full-face peeling must be performed in an accred-
ited facility where intravenous (IV) access is available, 
the patient can be sedated, the cardiac status of the 
patient can be continuously monitored, and immediate 
intervention is accessible if needed.

Skin preparation is the most important step regard-
less of the area to be treated. The skin must be thor-
oughly washed with soap to remove any traces of 
makeup and dirt. This is followed by skin degreasing 
with 100% medical grade acetone soaked gauze. It is 
extremely important to remove all skin oils to ensure 
even penetration during the peel. Once the skin has 
been degreased, the peeling is performed with a freshly 
made mixture of the phenol. The traditional Baker–
Gordon mixture (Table 17.1) yields an 88% phenol 
solution. The solution is made by the physician in the 
office prior to each procedure to prevent changes in 
concentration from evaporation and mixed multiple 
times during the procedure to prevent settling.

The mixture is applied with dampened cotton tip 
applicators using a rolling motion into the skin, ensur-
ing to paint the area evenly and to use each applicator 
only once. One pass per area is performed, allowing 
the skin to become frosty white, a sign of mid-dermal 
penetration. After waiting approximately 30 s, any 
areas with signs of poor penetration will be self-evi-
dent, and a limited second pass to these areas is 
undertaken.

The limits of perioral peeling are as follows: later-
ally to the nasolabial folds, inferiorly feathering 2 cm 
below the border of the mentum, and feathering at the 
vermillion border of the lips.

For periorbital peeling, the orbital subunits are 
marked and the patient is placed at a 45% angle 

position. Cotton tip applicators placed at the medial 
and lateral canthus to prevent tears from running down 
and possibly mixing with the phenol producing a stron-
ger concentration. Along the upper lid no phenol is 
placed along the tarsus. When peeling the lower lids 
the patient is instructed to fix their eyes on a superior 
point at the ceiling to increase the taughtness of the 
skin. The lid border is marked to 3 mm. Any time a 
periorbital peel is performed the sedation is kept to a 
minimum so the patient is cooperative and awake 
enough to complain of pain in case phenol contacts the 
cornea. Cool saline is kept on hand in case ocular irri-
gation becomes necessary. Because of the anesthetic 
properties of phenol, discomfort during the initial 
application is self-limited and no further medication is 
given to the patient.

To avoid the possibility of cardiac arrhythmias from 
full-face peeling the patient’s cardiac status is continu-
ously monitored and the procedure is lengthened 
approximately 2 h by peeling the face as subunits. 
Each subunit is peeled separately with a 20 min inter-
val between subunits to prevent rapid absorption of the 
phenol solution. Because of the renal clearance of phe-
nol, normal renal function is essential thus blood urea 
nitrogen (BUN) and creatinine are obtained prior to 
the procedure. The patient also receives about 2 l of IV 
fluids to enhance renal excretion of phenol during the 
peel procedure. Full-face peeling is recommended in 
the following order: forehead, periorbital, cheeks, 
perioral area, and nose. Because the action of this peel 
is of coagulation, no neutralization of the acid is 
required. At the conclusion of the procedure, Vaseline 
is placed along the peeled areas, providing a “semi-
occlusive” dressing. However, nonocclusive phenol 
peeling can be achieved by avoiding any petroleum-
based ointments after the procedure.

Patients undergoing full-face phenol peeling are 
started on anti-herpetic medication 3 days prior to the 
peel and are given antibiotics after the procedure. 
Patients undergoing regional peeling will be given 
antiviral drugs only with a history of cold sores.

Some patients will experience a severe burning sen-
sation after the procedure, lasting 6–7 h. For regional 
peeled patients, pain and antianxiety medications will 
give some relief. For full-face peeled patients, IV pain 
management is preferred. The pain and burning associ-
ated with this procedure usually subsides after 8 h.

During the first 7–10 days after the peel the patient 
is instructed to wash their face three to four times a day 

3 ml USP liquid phenol

2 ml tap water

8 drops of Septisol liquid soap

3 drops of croton oil

Table 17.1 Baker–Gordon phenol mixture
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with vinegar, followed by application of a petroleum-
based ointment. The vinegar mixture decreases the risk 
of fungal infection. After reepithelialization, usually 
after the seventh to tenth day, the patient is permitted 
to wash their face with a noncomedogenic, non- 
perfumed soap followed by application of a skin mois-
turizer and sunscreen. It is imperative that patients are 
counseled on avoiding sun exposure to prevent devel-
oping dyschromias. Any itching may be controlled 
with antihistamines.

Patients are followed very closely for erythema per-
sisting after 12 weeks. Any signs of prolonged ery-
thema are treated with a 3-week course of 2.5% 
hydrocortisone applied to the face twice per day.

17.4  Complications

With proper patient selection and diligent technique 
the complication rate with phenol chemical peeling 
should be low. It is important to differentiate between 
true complications and transient post-peel reactions. 
Because of the depth of penetration of phenol there 
will invariably be injury to the pigment producing 
cells. Because recovery of these cells is unpredictable, 
proper patient selection is imperative.

Poor feathering of the peel will result in a subopti-
mal cosmetic result due to an obvious demarcation 
line. Feathering too low in the neck will not only cause 
this, but also an increased risk of scarring because of 
the paucity of adnexal structures below the jaw line.

It is important to counsel patients before a phenol 
peel about the length of erythema associated with this 
procedure. It is not uncommon for patients to experi-
ence erythema from 4 to 12 weeks post peel. Make up 
may be applied after 2 weeks to conceal redness, but 
patients should be followed closely to treat persistent 
erythema with topical steroids.

The use of sunscreen for a minimum of 6 months after 
a peel is vital to prevent hyperpigmentation from sun 
exposure. Patients need to be educated that their post-
peel skin is highly sun sensitive, thus suntanning and 
excess sun exposure after a phenol peel is not advised.

The most common problem after a phenol peel is 
transient hyperpigmentation. The darker the patient, 
the more likely this may occur. Hyperpigmentation is 
usually seen around the third to fourth week post peel. 
The most important step in preventing this is avoiding 

sun exposure. The first signs will be marked by 
 erythema followed by the appearance of blotchy skin 
spots. A treatment regimen of Retin-A and hydroqui-
none is started and patients are seen at intervals of 
2 weeks. Patients not responding to this regimen are 
offered a TCA peel.

The most feared complication of a phenol peel is 
post-peel hypertrophic scarring (HS). HS results from 
violation of tissues deep to the reticular dermis. It may 
be the result of a treated herpes simplex virus (HSV) 
infection, peeling of tissues with poor adnexal structures, 
like the neck, or performing multiple passes on the face 
with phenol solution. Fortunately, HSV leading to hyper-
trophic scarring is rare as this infection responds well to 
antiviral therapy. The best treatment though is preven-
tion. Patients with a history of cold sores, or patients 
undergoing full-face phenol chemical peeling should  
be treated prophylactic ally with antiviral therapy. 
Hypertrophic scarring, once diagnosed should be aggres-
sively treated with intralesional and topical steroids.

Patients should be monitored for signs of infection 
in the post-peel period. Bacterial infections are usually 
a result of poor facial hygiene. Anti-staphylococcal oral 
antibiotics will usually resolve this problem. Fungal 
infections are rare as the patient keeps the pH of the 
skin in the acidic range using daily vinegar treatments.

Patients with a history of cold sores or undergoing 
full-face peeling should be started on prophylactic 
therapy to prevent HSV breakouts. If the patient devel-
ops an HSV outbreak post peel, the oral dose of antivi-
ral medication is doubled.

Milia formation is a sequelae rather than a compli-
cation. They represent small superficial inclusion cysts, 
usually lasting days to weeks. Most will spontaneously 
resolve, but the larger ones can be “unroofed” with an 
18-gauge needle.

One should be careful to perform this type of peel 
on patients with previous history of blepharoplasty, or 
patients with lower lid laxity as these patients may 
develop an ectropion. Most will resolve, but corrective 
surgery may be needed in some instances.

17.5  Conclusions

Phenol chemical peeling has been safely performed for 
almost half a century. Phenol chemical peeling is a 
means of providing a controlled and predictable 
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chemical injury to the skin (Fig. 17.1). Microscopically, 
phenol induces new collagen and elastins formation as 
well as the reorganization of melanocytes within the 
basement membrane. Clinically, the results of phenol 
chemical peeling are significant and long lasting.

Proper patient selection and counseling regarding 
the length of recovery is the key to excellent results 
and happy patients. Because of the properties of phe-
nol, it is imperative that the patient be in good health 
prior to the procedure. Phenol is absorbed through the 
skin, detoxified in the liver, and excreted by the kid-
neys. Poor renal or hepatic function will result in toxic 
levels of phenol producing cardiac arrhythmias. Thus, 
patients with poor renal function, liver problems, or 
heart conditions may not be the best candidates for this 
resurfacing modality. The safety of the patient remains 
the number one priority. Healthy patients undergoing 
full-face chemical peeling should have their cardiac 
function continuously monitored, and application of 
phenol should be performed in increments of facial 
subunits with rest in between applications to prevent 
cardiac problems.

There are certain conditions because of which phe-
nol chemical peeling produces poor to minimal results, 

and patients with these conditions are not offered phe-
nol peeling as an option. These include: capillary 
hemangiomas, facial telangiectasia, port wine stains, 
thermal burns, deep-pitted acne scars, and hypertrophic 
scars. Phenol peeling is not performed on Fitzpatrick 
types V and VI, or type I with freckles, due to the abnor-
mal hypopigmentation with severe demarcation changes. 
Phenol should not be applied to areas with minimal to 
none adnexal structures, like the neck, chest, and hands 
due to the high risk of hypertrophic scarring.

With the proper technique, patient selection, and 
counseling about the recovery time, phenol chemical 
peeling remains a safe and effective means of skin 
resurfacing.
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18.1  Introduction

Surgical blepharoplasty can solve skin flaccidity and 
fat bags around the eyes, but crow’s feet and dark cir-
cles are not solved by surgery alone. Chemical peeling 
is a technique used to renew the skin at the skin surface 
in order to destroy selected layers of the epidermis 
and/or dermis [1, 2]. Chemical blepharoplasty can be 
the sole procedure in certain cases of eyelid rejuvena-
tion or it may be performed approximately 3 months 
after surgical blepharoplasty, in order to offer a maxi-
mum result. This technique may be also indicated as 
the sole procedure in patients who have constitutional 
borderline scleral show, in whom surgical blepharo-
plasty may lead to complications.

To perform chemical blepharoplasty a specific buff-
ered phenol solution named Exoderm [3] (composed 
of 12 components, including phenol, resorcin, citric 
acid, and a variety of natural oils) is used in the perior-
bital and eyelid skin. This solution will effectively melt 
the epidermis. Due to the presence of oils in the solu-
tion, percutaneous absorption is gradual and controlled 
[4–7]. Melanocytes are only partially destroyed and a 
self-limiting arrest of the solution in the mid-dermis 
will guarantee an excellent peeling effect without der-
matologic or systemic toxicity. As a result of this exfo-
liation, tighter skin with less or no wrinkles will be 
seen in the periorbital and eyelid area. The dark circles 

around the eyes will also disappear, leading to a fresh 
and healthy “pink” skin color [8, 9].

18.2  Skin Preparation

As with any other peeling technique, skin preparation 
or conditioning is of particular importance. The skin 
should be prepared in advance, as it leads to homoge-
neous penetration of the peeling agent. This improves 
healing and there is also less risk of post-inflammatory 
hyperpigmentation. It is important to prepare the eye-
lid and periorbital area as well as the face. In addition 
to the chemical blepharoplasty, the facial skin can ben-
efit from a medium peel done concomitantly.

For facial skin, preparation is commonly performed 
with the following, where a gel/cream is the vehicle for 
medication delivery:

Tretinoin 0.05%

Hydroquinone 3%

Hydrocortisone 1%

For periorbital and eyelid skin, a similar but weaker 
formulation is recommended:

Tretinoin 0.025%

Hydroquinone 2%

Hydrocortisone 0.05%

Skin preparation or conditioning should ideally be 
performed a month before the procedure. In cases 
where a month of conditioning is not possible, a shorter 
period of 2 weeks may be acceptable in patients with 
lighter skin. In the case of patients with darker skin, it 
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is wise not to perform peeling unless a full month of 
preparation has been completed. If there is a delay to 
the peeling procedure, it is advantageous to continue 
the conditioning regimen for longer than 1 month.

As tretinoin and hydroquinone (or other bleaching 
agents such as kojic acid or azelaic acid) have the poten-
tial to cause skin irritation, the patient should be instructed 
to start applying these formulations gradually. Beginning 
every other night for 7–10 days is recommended, after 
which the skin will have developed a better tolerance and 
the skin preparation should be applied daily. This local 
treatment should be discontinued 2 days prior to the  
procedure in patients with sensitive skin.

18.3  Skin Evaluation and Chemical 
Agent Selection

It is important to remember that there are differences 
within the skin within the eyelid and periorbital area. 
The upper lid shows local and textural differences, 
which can be divided into three regions. The upper 
third displays thicker skin that is lighter in color; the 
medium third displays thin skin and is the region with 
the darkest pigmentation; and the lower third or tarsal 
skin displays the thinnest skin which can also be darkly 
pigmented (Fig. 18.1). Though these differences exist, 
it would be impossible to apply three different agents 

of different concentrations to each separate area. The 
agent of choice is the characteristic of a self-limiting 
arrest or self-blockage mechanism within the mid-
dermis. Using this solution, eyelids can be evenly 
peeled without the need of using different solutions or 
concentrations within such a small area. One of the 
most important aspects of skin beauty is evenness in 
color and texture, so that performing a facial medium-
depth chemical peel, in addition to the chemical bleph-
aroplasty, will achieve excellent results in this regard.

18.4  Anesthesia and Sedation

Chemical blepharoplasty is an ambulatory procedure 
and is safe due to the buffers present in the Exoderm 
solution; however, it is recommended that the proce-
dure be performed in an operating room setting, as the 
patient will receive intravenous sedation and analgesia 
in order to control pain and burning.

18.5  Details of the Procedure

It is recommended that a medium-depth facial peel be 
performed in combination with the chemical blepharo-
plasty in order to achieve the best possible facial rejuve-
nation results. Before the peel has begun, the patient’s 
skin is deeply cleansed using water and a neutral skin 
cleanser. One drop of Lacrilube® ointment is placed in 
each eye, the excess of which is removed, should it 
encroach on the periorbital or eyelid skin. The skin to 
be treated is degreased with gauze and 70% alcohol. 
This is performed in a gentle manner, and when the 
gauze is almost dry, the periorbital and eyelid areas are 
degreased, which avoids excessive trauma to those 
areas. Facial nerve blocks may be carried out using  
2% lidocaine without epinephrine. If pre-procedure skin 
preparation has not been carried out in the weeks prior 
to the peeling, or if the patient’s skin is thick, Jessner’s 
solution may be applied in one or two coats to the face 
and one coat to the eyelid areas. Ideally, a medium-depth 
peel is then performed on the face, with the eyelid areas 
remaining for the chemical blepharoplasty.

After the facial peel has been completed, Exoderm 
solution is applied to the eyelid and periorbital areas, 

Fig. 18.1 On upper lid, the medium and lower thirds shows dif-
ferences in thickness and coloration
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including the crow’s feet. It should be remembered  
that performing a chemical peel is an art form, part of 
which relies on working carefully and gently. During 
this, it is important to squeeze the cotton tip applicator 
against the Exoderm solution bottle in order to remove 
excess liquid. When applying the solution to the skin, 
the cotton tip applicator should not be pressed down 
with excessive pressure. It is useful to have a cotton ball 
in the nondominant hand in order to wipe off excess 
fluid from the skin after each area has been treated. 
Application should begin on inner cantus of the upper 
third of the upper eyelid and should extend until the 
crows’ feet. After the upper third has been treated, the 
medium and lower thirds will follow (Fig. 18.2). During 
this stage, it is imperative that the patient’s eyes remain 
closed.

Once the upper eyelid has been completed, the 
lower eyelid is treated. Unlike with the upper eyelid, 
the patient is asked to open the eye, and to look up and 
back. This maneuver improves lower lid exposure and 
moves the ocular globe away from the surgical field 
(Fig. 18.3).

Though tears may occur, unlike with trichloracetic 
acid (TCA) and other some agents, they will not leave 
marks on the skin. Once completed, a thin coat of bis-
muth is applied. On the lower eyelid, in order to 
enhance the action of the solution, and in particular in 
the area of the crow’s feet, Micropore® is placed for 
24 h (Fig. 18.4). After 24 h, the Micropore® tape is 
removed, and a thin coat of bismuth is applied for 
1 week.

18.6  The Postoperative Period

The only medication that need be given to the patient 
is analgesia. Routine use of antibiotics is not required. 
Antiviral medication is also not routinely prescribed, 
unless the patient has a prior personal history of herpes 
simplex infection. Soon after the peel has been per-
formed, the eyelids will become swollen. Over the 
course of the following 48 h, the swelling will often 
become more pronounced, and will eventually begin to 
decrease after 72 h. Tearing of the eyes is common at 
this stage. Cylodex® should be used every 6 h to avoid 
eye irritation. The Exoderm solution liquefies the epi-
dermis within the initial 24 h, after which regeneration 
occurs between the second and eighth day. Four days 

following the procedure, facial skin where the medium-
depth peel has been performed will begin to peel off 
(Fig. 18.5). During this time, the patient is requested to 
apply Vaseline® ointment on an hourly basis, in order 
to massage the old, peeling skin until this is complete. 

a

c

b

Fig. 18.2 Upper lid chemical blepharoplasty. (a) stat in internal 
upper third, then (b) medial upper third and finally (c) external 
upper third. The eyes are kept closed
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The patient is advised not to apply Vaseline® to the 
eyelids, as these areas require 8 days to peel.

Once the facial skin peeling has finished, 1% hydro-
cortisone cream should be applied two or three times a 
day for 1 week. Thereafter, the pre-peeling condition-
ing regime, that was described earlier, should recom-
mence. Eight days after the procedure, the patient 
should begin applying Vaseline® ointment to remove 
the bismuth layer. One percent hydrocortisone cream 
should be applied twice a day to the eyelids and the 
periorbital area for the first week, after which the same 
pre-peeling skin protocol is begun. After the peeling 

skin has been removed on the fourth day, the skin will 
display a new, fresh, and healthy pink color. After 
removing the periorbital and eyelid bismuth layer on 
the eighth day, this skin will also display a new and 
fresh, though slightly red color. This difference in skin 
color will gradually disappear over the course of 
2–3 months. It is very important to reassure the patient 
that this difference in color is a normal reaction to the 
fact that both deep and medium peels were performed. 
Patients may use makeup after sun protection has been 
applied to the skin (Fig. 18.6).

18.7  Complications

Chemical blepharoplasty is associated with excellent 
results and a high level of patient satisfaction. The rea-
son for this is that, with the Exoderm solution, sys-
temic complications and permanent dermatologic 
complications are not seen as they are with other phe-
nol peels [10, 11]. Chemical blepharoplasty is a safe 
and an easily performed procedure. It is important  
that patients be educated to expect significant swelling 
of the face and eyelids, and that this is normal and 
temporary.

Fig. 18.3 Lower lid chemical blepharoplasty, starts internal 
canthus and goes to external. The eyes are kept opened

Fig. 18.4 Completion of chemical peel. There are uniform ery-
thema to the face, fine bismuth coat on the upper eyelid, and 
Micropore® tape on the lower eyelid

Fig. 18.5 Skin peeling on the fourth day following a medium-
depth chemical peel
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18.7.1  Ectropion

Patients may experience temporary ectropion lasting 
2–3 months. This is unlike the ectropion seen after sur-
gical blepharoplasty, which may be permanent.

Significant ectropium may however occur in patients 
who have undergone previous lower eyelid surgical 
blepharoplasty or in patients with a preexisting border-
line or frank ectropion.

18.7.2  Post-inflammatory 
Hyperpigmentation

Post-inflammatory Hyperpigmentation (PIH) may 
occur after a chemical peel, particularly in patients 
with darker skin (Fig. 18.7). This complication is 
rare due to the aggressive use of pre-chemical peel 
skin conditioning, as well as the prompt resumption 
of this conditioning post-procedure, as described 
above.

18.7.3  Pseudo-Adhesion/Pseudo-Web 
Formation

During the initial postoperative period, at around the 
fourth day, the patient may describe some difficulty in 
completely opening the eyes. In this instance, the bis-
muth has become thicker in nature and acts like a 
pseudo-adhesion/pseudo-web, preventing complete 
upper eyelid movement. This is easily ameliorated by 
teaching the patient to apply a thin coat of Vaseline® 
ointment over the bismuth once or at most twice a day 
for 1 or 2 days. It is important to instruct the patient to 
only use a thin coat; otherwise the bismuth layer will 
be removed too soon.

18.7.4  Web Formation

In the author’s experience, there were three cases 
where patients had scratched their upper eyelids post-
operatively. Two cases had scratched the lid and one, 
in particular, the upper inner eyelid. In the first two 
cases, healing occurred normally without scar forma-
tion, though this healing process was slow. In the third 
case, where the upper inner eyelid was scratched, a 
web formed and this was successfully treated with 
early corticosteroid intralesional injections. In patients 

Fig. 18.6 Blepharoplasty properly performed. (1) Pre-
procedure. (2) Eight days following chemical peel. (3) Forty-
five days post-procedure. After couple of months skin color 
tends to get evenness 
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who present with pruritus during the healing phase, an 
antihistaminic drug should be prescribed to avoid 
scratching.

18.7.5  Eyelid Skin Infection

The author’s experience has seen one case of a local-
ized infection to the eyelid skin. This case was treated 
with Ciprofloxacin for 1 week. The healing process 
was delayed beyond the normal 8 days, though without 
permanent complications. At the time that the bismuth 
layer was removed, an eyelash was found below the 
infected lid, and described as the inciting event.

18.8  Discussion

Today, more than ever, the public cares about appear-
ing healthy and attractive. Eyes play an important role 
in the overall expression of the face. Eyes display feel-
ings and emotions, and may be considered the window 
to the sole. Aging of the region surrounding the eyes 
may make a patient appear either sad or tired. In the 
distant past, eyelid surgery was performed in order to 
remove lesions, though the last 60 years saw aesthetic 
surgical blepharoplasty blossom. Eyelid rejuvenation 
surgery has many indications and when properly done 
brings excellent results. There are, however, some fea-
tures of the eyelids and periorbital area that surgery 
cannot solve, such as dark circles and crow’s feet.  
In terms of surgical blepharoplasty, the upper eyelids 
often show a better result than the lower ones. Chemical 

blepharoplasty is a new and unique tool that may be 
complementary to surgical facial or eyelid reju-
venation, as well as the sole option in selected cases.  
It is important to state that when chemical blepharo-
plasty is going to be complimentary to facial or eyelid 
surgery, there must be a delay of 3 months between 
procedures.

18.9  Conclusion

Periorbital and eyelid rejuvenation can be performed 
as a single intervention using the unique dermatologic 
approach described above, or in combination with sur-
gery. The advantage of this combination technique, in 
selected cases, is to promote a complete and deep reju-
venation of aging, both clinically and histologically 
[12]. Plastic or cosmetic surgery, in combination with 
dermatological techniques, can enhance the results of 
each other, increase patients’ satisfaction, and avoid 
certain complications. For example, a patient may be 
dissatisfied when facial or eyelid surgery was techni-
cally well done, but the skin still does not display 
beauty and a healthy shine. In this case, a dermatologic 
approach is also required in order to remove the 
remaining signs of aging such as fine wrinkles or 
blemishes.
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19.1  Introduction

Over the past few decades, there has been a paradigm 
shift in the approach to the treatment of facial aging. 
This philosophical shift has consisted of a departure 
from older “subtractive” facial surgery techniques to 
newer “restorative” techniques and procedures to 
evoke more beautiful natural-looking results.

Older methods of facial rejuvenation consisted pri-
marily of removing (subtracting) skin and fat and pull-
ing tissues tight. In many instances, this led to a 
skeletonized and more aged, and operated-upon 
appearance. We now recognize that it is not only the 
skin that needs to be addressed to correct the signs of 
facial aging, but facial soft tissues, including subcuta-
neous tissue, fat, and facial bones that lose volume and 
projection over time.

The major architectural promontories of the facial 
skeleton, including the malar-midface region, nose, 
and chin, provide the structural foundation for aes-
thetic facial beauty. The overall harmony of the face is 
largely determined by the balance, size, shape, and 
position of these structural fundamentals. A cosmetic 
surgeon may be able to add facial implants to the facial 
skeleton to accentuate the areas of the cheekbone or 
chin. These skeletal augmentations re-drape and 
tighten the skin of the face as well as reorchestrate the 
elements of facial balance and proportion for an 

improved cosmetic result. Depending on an  individual’s 
specific aesthetic requirements, implant procedures 
can be performed solo or in combination with other 
facial plastic procedures to provide a more healthy and 
youthful appearance. Implant placement surgeries are 
performed with hidden or invisible incisions so there 
are no visible scars and the results are immediately 
evident [1].

Proper selection of implants requires a working 
knowledge of general size, thickness, and material 
composition of available implant types. Alloplastic 
facial implants offer the surgeon many advantages over 
autogenous tissue, including easy availability of mate-
rial and simplicity of the operative procedure. Care 
must be taken to select the proper implant characteris-
tics for the desired aesthetic result, as each synthetic 
material has unique properties. With all implant types 
and materials, careful surgical technique is essential to 
minimize the risks of complications [1].

In the past, a variety of substances have been used 
for soft tissue and bony augmentation, including autog-
enous elements such as iliac and rib bone grafts and 
nasal cartilage. Varied alloplastic materials including 
ivory, acrylic, and precious metals remain solely of 
historical interest. Advancements in biomaterial sci-
ence have promoted the use of novel, alloplastic 
implant materials for facial skeletal augmentation [2]. 
There are several general features that contribute to the 
biocompatibility of an implant. An ideal implant is 
comprised of materials that do not elicit a chronic 
inflammatory response or foreign body reaction, are 
non-immunogenic, inert in body fluids, and noncarci-
nogenic. Implant materials must also be nondegrad-
able, yet malleable, such that the shape and position 
are sustained over time.

Facial Implants

Benjamin A. Bassichis 

B.A. Bassichis 
Department of Otolaryngology – Head and Neck Surgery, 
University of Texas – Southwestern Medical Center,  
5323 Harry Hines Boulevard, Dallas, TX 75235, USA and
Advanced Facial Plastic Surgery Center,  
14755 Preston Road, Suite 110, Dallas, TX 75254, USA 
e-mail: drbassichis@advancedfacialplastic.com

19

Reprinted with Permission of Springer, Berlin



206 B.A. Bassichis

There are many materials used for alloplastic 
implants including silicone elastomers, expanded 
polytetrafluoroethylene (e-PTFE), high-density porous 
polyethylenes, methylmethacrylate, nylon mesh mate-
rial, bioglass and alumina ceramics, and hydroxyapa-
tite-calcium phosphate material [2]. Currently, the 
most commonly used materials are solid silicone and 
expanded polytetrafluoroethylene. Both materials have 
performed well in terms of the incidence of infection 
and lack of bony resorption tendencies (when posi-
tioned in the correct plane of dissection).

Improved understanding of tissue-implant interface 
biology has encouraged the development of bioactive 
implants which allow for biologic bonding of tissue to 
implant, which permits natural tissue regeneration as 
opposed to chronic foreign body or inflammatory reac-
tion. Evolving material technologies have permitted 
the creation of better implants; however, the ideal allo-
plastic material has yet to be formulated [3]. The most 
significant burden still remains in accurate facial anal-
ysis, assessment, and planning to achieve a good surgi-
cal outcome.

19.2  Technique

Surgical technique affects both the short-term and long 
lasting outcomes in facial skeletal augmentation. 
General surgical principles relating to implantation 
technique such as avoidance of contaminated fields, 
use of perioperative antibiotics, and meticulous intra-
operative handling of the implant materials are vital to 
the success and safety of the operation. Careful preop-
erative assessment of the recipient site should deter-
mine whether adequate vascularity and soft tissue 
coverage are present.

19.2.1  Midface Implants

Prominent malar eminences are a canon of beauty in 
many cultures, conveying the youthful appearance of 
facial fullness. A hypoplastic flat malar area can 
make the face appear tired and contributes to a pre-
maturely aged countenance. This tired, sunken look 
can be secondary to midface hypoplasia and/or atro-
phy and ptosis of the soft tissues. It can also be 

accentuated by an over-resected facelift procedure. 
The goal of midface augmentation is to restore the 
appearance of youth and beauty by enhancing struc-
ture and facial contour.

The majority of patients are unaware of the contri-
bution the midface provides in terms of overall facial 
harmony; instead, many patients focus on the nose, 
eyes, or lax facial skin. The facial plastic surgeon can 
educate patients by illustrating how malar augmenta-
tion can restore a youthful and balanced facial contour. 
In patients lacking bony substructure, rhytidectomy 
alone does not provide sufficient rejuvenation. Volume 
restoration by means of midface augmentation in con-
junction with facelift can provide the scaffolding for a 
more optimal redraping of facial tissues to achieve a 
more successful rejuvenation. Malar implantation 
enhances rhytidectomy or rhinoplasty results by fur-
ther improving facial balance and harmony.

The majority of malar augmentations are per-
formed on an elective basis. General indications for 
malar augmentation include posttraumatic and post-
tumor resection deformities, congenital deformities, 
aged face with atrophy and ptosis of soft tissues, 
unbalanced aesthetic facial triangle, a very round full 
face or a very long narrow face, and midface hypopla-
sia. Patients may present with changes associated with 
aging, such as hollowing of the cheeks and ptosis of 
the midfacial soft tissue. Malar implants can augment 
cheek hollows and grooves associated with inferior 
displacement of the malar fat pad and soft tissues sec-
ondary to volume depletion of aging. Patients with 
midface hypoplasia gain aesthetic benefit from 
enhanced facial volume. Patients with mild hemifa-
cial microsomia may also show improvement. Other 
patients may request facial augmentation to produce a 
dramatic high and sharp cheek contour. Flat, thin, and 
round faces all benefit from malar augmentation, as it 
balances the face to create a more aesthetically appeal-
ing appearance.

Facial analysis, incorporating photographic docu-
mentation, is a critical component of patient selection 
for malar augmentation. Several techniques of facial 
measurement analysis of the malar region exist; how-
ever, the exact location for augmenting the malar emi-
nence is not universally agreed upon, as the type of 
malar deficiency varies from patient to patient.

After the determination of appropriate implant size 
to be used, the patient can undergo the procedure.  
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The most common technique used is via an intraoral 
route. No external incisions are made on the face. The 
initial step is to adequately mark the patient, determin-
ing the planned placement of the implants. The precise 
anesthetic solution used is not as important, as long as 
it contains epinephrine. After infiltration on both sides, 
a 1.5 cm sublabial incision is made in the vertical 
direction through all layers down to the bone. 
Horizontal incisions for the approach are discouraged. 
Once this incision has been made, a periosteal elevator 
is used to dissect the periosteum off the bone. Many 
authors favor the use of fixation to help secure the 
implant. The author prefers to use precise subperiosteal 
pockets for implant placement. Therefore, wide under-
mining is not required, but careful, deliberate creation 
of pockets allows for precise localization. The infraor-
bital nerve is not compromised during the dissection. 
Depending on the implant, the lateral dissection may 
be extended to the zygomatic arch. Submalar implants 
or combined implants will necessitate a more inferior 
dissection from the arch over the masseter muscle. The 
correct plane of dissection is over the glistening white 
fibers of the muscle.

Prior to implant placement, an antibiotic solution is 
used to irrigate the cavity. A 4–0 chromic suture is 
passed through the lateral edge of the implant. Using an 
Aulfricht retractor, the lateral extent of the pocket is 
identified and the same suture is passed through to the 
skin surface. With a gentle amount of tension, the 
implant is inserted into the pocket. The assistant gently 
pulls on the suture, while the surgeon is guiding from 
medial to lateral direction. The suture is then gently tied 
over a bolster, which will be removed after 5 days.

The pocket will “shrink-wrap” around the implant 
over the next 24–48 h. The incisions are closed in two 
layers. Attention to detail during the closure cannot be 
overemphasized as any saliva that penetrates into the 
wound can lead to infection.

Besides the intraoral route, there are other approaches 
that may be preferred by other surgeons. The subciliary 
approach, through a lower blepharoplasty incision, may 
be used to place smaller implants, especially implants 
used to augment the nasojugal fold. During facelift sur-
gery, penetration can be made through the subcutane-
ous musculoaponeurotic system (SMAS) and then 
carried down to the bone. A subperiosteal pocket can 
be formed from lateral to medial. This technique limits 
the access for implant positioning.

19.2.2  Mandibular Implants

The chin has a prominent role in anchoring facial sym-
metry and aesthetics. Along with the nose, it is a pri-
mary determinant of facial balance, especially in 
consideration of the facial profile. The features of the 
chin can determine characteristics of the face and even 
perceptions of personality where a long chin implies 
strength and power, and a short, small chin portrays 
weakness.

Abnormalities of the chin are commonly present in 
patients pursuing cosmetic facial surgery. Chin defor-
mities are the most common abnormality of the facial 
bones, with microgenia being the most common abnor-
mality but with the lack of an associated functional 
deficit, microgenia often remains untreated. Most com-
monly, patients present requesting rhinoplasty and are 
unaware of their associated chin deficit.

When a patient is considered for chin augmentation 
with an alloplastic implant, it is important to carefully 
select the proper implant size and shape. Some allo-
plastic chin implants, particularly silicone, will heal 
with the formation of a fibrous capsule resulting in 
thickening of the overlying skin and soft tissues. This 
should be taken into account when calculating the size 
of the augmentation. Women are most judiciously 
treated with under correction, to avoid the necessity of 
removal of an implant that is perceived as too large. 
This is rarely the case in male patients, where a strong 
chin is viewed as a positive facial feature [4].

Severe microgenia is a contraindication to augmen-
tation mentoplasty. Other contraindications include 
labial incompetence, lip protrusion, shortened man-
dibular height, severe malocclusion, and periodontal 
disease.

As with all procedures in facial plastic surgery, 
thoughtful preoperative analysis is crucial to a suc-
cessful outcome. This analysis involves careful three-
dimensional evaluation of the face as a whole, with 
specific attention directed toward the chin, lips, and 
nose [5]. The patient is examined from all angles, 
accompanied by precise photo documentation in the 
standard views. Face shape and length and the rela-
tionship of the chin and nose to the face are exam-
ined. The chin is analyzed for its soft tissue 
components and its bony structure. Chin projection 
and width are noted as is the position and depth of the 
labiomental fold. Labial competence and lip position 
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are evaluated. The lower lip should be located poste-
rior as related to the upper lip. The lower lip should 
also be in alignment with the anterior-most projec-
tion of the chin.

The technique of implant placement for anterior 
mandible augmentation can be performed through an 
intraoral or an external route. Similar to the midface 
augmentation, a precise subperiosteal pocket will 
allow for minimal migration of the implant. The exter-
nal approach is preferred by the author, through either 
a previous scar in the submental region, or through a 
1.5 cm incision in the submental crease. The implant is 
placed along the inferior edge of the mandible. 
Preoperative marking delineate the midline, inferior 
edge of the mandible, and lateral extent of the dissec-
tion. The lateral dissection is usually carried out 5 cm 
on each side, but is dependent on the specific implant 
used. Once the area is infiltrated with local anesthetic, 
the submental crease incision is performed. The dis-
section is carried down through skin and subcutaneous 
tissue to the periosteum. The midline, inferior edge of 
the mandible is found and the dissection proceeds 
superiorly in a supra-periosteal plane for approxi-
mately 1.5 cm. During this portion of the dissection, 
the attachment of the mentalis muscle is carefully dis-
sected. At this point, a 15 blade is used to vertically 
incise the periosteum. Using a Freer elevator, the dis-
section is extended 5 cm laterally on both sides. The 
mental nerve is not routinely identified, but caution is 
warranted if dissection is superior to the inferior edge 
of the mandible. The central cuff of periosteum will be 
used for fixation of the implant to provide a small 
amount of protection against anterior bone remodel-
ing. After the pocket is created, an antibiotic solution 
is used to irrigate the cavity. The implant is carefully 
placed into the pocket on its side and then the opposite 
side is folded over onto itself to allow for placement.

Once the implant has been positioned, a 5–0 polydi-
axanone (PDS) suture is used to fixate the implant to 
the periosteum in two places. The next layer of wound 
closure involves reattaching the cut edges of the men-
talis muscle back to the periosteum, also performed 
using 5–0 PDS suture. The following two layers of clo-
sure involve the subcutaneous tissue and skin. With 
meticulous wound closure technique, the incision is 
very well tolerated by the patient.

19.3  Complications

The complications of using implants for facial aug-
mentation include infection, extrusion, malposition, 
bleeding, persistent edema, abnormal prominence, 
seroma, displacement, and nerve damage. Most of the 
complications are due to technical error, not due to the 
implant material used. Extrusion of the implants should 
not occur if the implants were not forced into the pock-
ets. There should be no folding or spring in the implant 
after placement. Impaired nerve function, usually tem-
porary, is caused by trauma to the tissues overlying the 
dissection. Bone erosion beneath the implant can 
occur, and is more commonly seen in mandibular 
implants. As long as the implant is in correct position, 
there have been no reports of clinical significance.

Disfigurement is a risk following a failed implant. 
This can occur with the formation of a capsule, con-
tracture and scarring, or an abnormally draped menta-
lis muscle. In the event of a failed implant, treatment is 
removal. This requires removal of the capsule or deb-
ridement of the wound in case of infection. Implant 
replacement is not recommended. Rather, the patient 
can be reevaluated and recommended for osteoplastic 
genioplasty.

19.4  Discussion

The role of skeletal changes in facial aging has brought 
to light the importance of volume restoration in facial 
rejuvenation. Many patients seek surgery to improve 
the appearance and balance of facial features to restore 
a youthful visage. Complete and detailed facial analy-
sis with appropriate patient expectations is vital in all 
patients undergoing cosmetic surgery. Alloplastic 
facial implants offer the facial plastic and reconstruc-
tive surgeon many advantages over autogenous tissue, 
including availability of allograft materials and simpli-
fication of the surgical procedure. With all implant 
types and materials, careful surgical technique is cru-
cial in minimizing the risks of extrusion and infection. 
Both cheek and chin implants can serve to replace lost 
volume with relative simplicity and low morbidity 
(Figs. 19.1 and 19.2).
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Fig. 19.1 (a) Postoperative 
and (b) preoperative chin 
implant
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19.5  Conclusions

In the properly selected patients, alloplastic facial 
implantation can yield highly satisfying results and may 
complement other facial plastic surgical procedures.

References

1. Eppley BL. Alloplastic implantation. Plast Reconstr Surg. 
1999;104(6):1761–83.

2. Friedman CD, Costantino PD. Alloplastic materials for facial 
skeletal augmentation. Facial Plast Surg Clin North Am. 
2002;10(3):325–33.

3. Friedman CD. Future directions in alloplastic materials for 
facial skeletal augmentation. Facial Plast Surg Clin North 
Am. 2002;10(2):175–80.

4. Frodel JL. Evaluation and treatment of deformities of the 
chin. Facial Plast Surg Clin North Am. 2005;13(1):73–84.

5. Terino EO. Facial contouring with alloplastic implants: aes-
thetic surgery that creates three dimensions. Facial Plast Surg 
Clin North Am. 1999;7:55–83.

a bFig. 19.2 Twenty-six-year-old male.  
(a) Preoperative and (b) postoperative chin 
implant and rhinoplasty



211A. Erian and M.A. Shiffman (eds.), Advanced Surgical Facial Rejuvenation,  
DOI: 10.1007/978-3-642-17838-2_20, © Springer-Verlag Berlin Heidelberg 2012

20.1  Introduction

Now, more than ever, patients are enlisting the help of 
plastic surgeons to reduce the visible signs of aging. 
According to the American Society of Plastic Surgeons 
(ASPS), the number of cosmetic procedures performed 
in the USA has increased 393% from 1992 to 2002. 
This increase includes both surgical and nonsurgical 
procedures, and reflects worldwide trends.

The process of aging is quite complex and involves 
the following three important factors: global facial vol-
ume loss, dynamic and static wrinkles and folds caused 
by the repetitive movement of facial muscles, and lax-
ity induced by the force of gravity. Generally, the pro-
cess becomes apparent in the mid- to late 30s, when 
the eyelids droop, and wrinkles and fine lines appear 
around the eyes and mouth. As we age into our sixth 
decade of life, the wrinkling continues, the jaw line 
begins to sag, and the neck and nasal tip drop.

Traditionally, facial rejuvenation has focused on 
tightening skin through surgical resection and resurfac-
ing. In recent years, however, a major shift in facial 
rejuvenation has occurred, with increasing emphasis 
on minimally invasive cosmetic improvement. Today, 
plastic surgeons can combat the effects of aging with a 
variety of non-incisional methods, primarily through 
the use of facial fillers. A multitude of soft-tissue fillers 

exist today, each with their own recipe of chemical 
components, indications, and effectiveness. A thor-
ough knowledge of the properties of these facial fillers 
is imperative for plastic surgeons treating patients with 
cosmetic complaints.

20.2  Historical Background

The search for the ideal facial filler began over a cen-
tury ago, when Neuber [1] was first to describe autolo-
gous fat transfer for facial defects in 1893. Just a few 
years later, reports surfaced regarding the use of paraf-
fin injections for cosmetic enhancement. This technique 
enjoyed considerable popularity until patients began to 
develop severe foreign body and granulomatous reac-
tions. The use of liquid silicone for cosmetic purposes 
was popularized in Germany, Switzerland, and Japan in 
the 1940s. Beginning in the 1960s, it was also being 
used successfully in the USA. Despite its success as a 
soft-tissue filler, reports of significant complications 
and adverse events have precluded its approval for cos-
metic purposes in the USA and Europe.

In the 1980s, the development and use of bovine 
collagen for cosmetic purposes welcomed a new era of 
soft-tissue augmentation. Over the past 5 years alone, 
the number of approved facial fillers in the USA and 
abroad has expanded rapidly. The most widely used 
dermal filler products fall into four broad categories: 
autologous fats, collagens, hyaluronic acids (HA), and 
biosynthetic polymers.

In addition to the categories based on their chemical 
makeup, facial fillers can be grouped according to their 
longevity or degree of permanence after injection. 
Non-permanent fillers are temporary, producing short-
lived results and eventually undergoing resorption. 

Injectable Facial Fillers
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Fillers of this type will require repeated injections for 
long-term results. Semipermanent fillers typically last 
longer than most non-permanent fillers, but can be 
expected to experience some resorption as well. Only 
permanent fillers can be expected to produce long-term 
results with a single injection. As the name implies, 
these products will persist within the tissue indefi-
nitely; a characteristic that might raise concerns regard-
ing safety and the potential for long-term side effects.

Although injectable facial fillers can offer an effica-
cious alternative to the surgery for the aging face, they 
also have their limitations. It is important for the plas-
tic surgeon to recognize specific circumstances which 
may be best managed with an alternative to fillers, 
including superficial contour defects too shallow for 
fillers, areas with significant skin laxity in which filler 
injection may result in lumpiness, and deep defects or 
folds in areas of dynamic movement which may result 
in filler dislodgement or visible implants.

20.3  Available Facial Fillers

There are currently many soft-tissue fillers on the mar-
ket today (Table 20.1). As stated above, these fillers fall 
within one of four major categories: autologous implants, 
collagens, hyaluronic acids, and biosynthetic polymers.

20.3.1  Autologous Fat

Despite Neuber’s successful use of autologous fat for 
soft-tissue augmentation in 1893, its use declined until 
the late 1970s. This decline was most likely due to the 
limited reproducibility of results; however, with the 
advent of suction lipectomy and improved harvesting 
techniques, autologous fat grafts have regained signifi-
cant popularity. Overall correction and duration are 
similar to that of bovine collagen, although a high rate 
of resorption can occur.

20.3.2  Collagen

Collagen is a major component of human connective 
tissues such as bone, cartilage, skin, and vasculature. 

The injectable forms consist of varying concentrations 
of purified bovine or human collagens. Bovine colla-
gen, harvested from cattle skin, was the first Food and 
Drug Administration (FDA) approved product for soft-
tissue augmentation in the USA. Prior to the develop-
ment of hyaluronic acid fillers, collagen was the “gold 
standard” injectable filler. As the name implies, newer 
human collagens are derived from cadavers or labora-
tory cultures of human fibroblast cells. These collagens 
have gained popularity due to the reduced risk of 
hypersensitivity and immunologic reactions when 
compared to their bovine counterparts.

20.3.3  Hyaluronic Acids (HAs)

Like collagen, hyaluronic acid (HA) is also a major 
component of connective tissues. HAs are especially 
prevalent within the human dermis, where it provides a 
scaffold for collagen development. The main functions 
of HA include hydration, lubrication, and stabilization 
of connective tissues. During the aging process, the 
amount of HA within the connective tissues decreases, 
leading to a reduction in cell hydration, elasticity, and 
movement. In its natural form, injectable HA lasts only 
1–2 days as a result of local degradation. Fortunately, 
Biotechnical companies have been successful in creat-
ing stabile HA molecules with longer-lasting effects. 
Most plastic surgeons would agree that the HA filler, 
Restylane, is currently the most commonly used facial 
filler worldwide.

20.3.4  Synthetic Polymers

Synthetic compounds are gaining favor as soft-tissue 
augmentation agents for several reasons: overall cost-
effectiveness, consistency of formulation with the 
 possibility for reproducible mass production, limited 
immunogenicity, and the potential for long-term 
effects. As discussed previously, one of the first syn-
thetics on the market was silicone. Despite a track 
record of excellent cosmetic results, reported problems 
with migration and foreign body reactions have pre-
cluded its approval for injectable cosmetic purposes 
within the USA and Europe. Synthetic facial fillers  
are typically composed of a biosynthetic polymer  
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(e.g., poly-L-lactic acid, calcium hydroxyapatite, 
polymethylmethacralate) combined with an injectable 
carrier, such as hydrogels, micro-beads, and liquids.

While synthetic polymers may lead to longer- lasting 
results, it is this very persistence that may also raise 
concerns over long-term side effects or adverse events.

20.4  Technical Considerations

Most injectable fillers are supplied with a syringe and 
needle. The needle size, which is generally determined 
by filler viscosity, can be exchanged with an alternate 
choice based on surgeon experience. In general, the 
smallest needle that can deliver the filler appropriately 
is ideal to limit pain upon injection.

When injecting, the appropriate needle depth is 
dependent on the defect or wrinkle depth. For example, 
superficial defects require shallow injection, with the 
needle tip barely entering the skin, whereas moderate 
and deeper defects require injections at the level of the 
mid or deep dermis or at the dermal-subcutaneous 
junctions, respectively. Blanching typically occurs 
with superficial and sometimes moderate depth aug-
mentation. Gentle massage of the product after inser-
tion can ensure even correction; however, it is important 
to avoid aggressive or prolonged massage which can 
lead to product displacement. As a general rule, as the 

defect depth increases, products with higher viscosity 
should be used; whereas less viscous materials are 
more appropriate for shallower defects.

20.5  Injection Techniques

There are four commonly reported techniques for filler 
injection: serial puncture, threading, fanning, and 
crosshatching (Fig. 20.1). There is no algorithm for 
choosing one injection technique over another. This 
decision is typically surgeon dependent and related to 
experience, defect size and location, as well as the par-
ticular filler being used.

For serial puncture, the skin is held taut and the 
needle is inserted to the appropriate depth. The prod-
uct is then delivered in a small bolus to fill the defect, 
and the needle is subsequently removed. If delivering 
filler within a particular rhytid, the needle can be rein-
serted along the defect and a new bolus injected. This 
technique is commonly used for lip augmentation, 
or superficial placement of fillers along a particular 
wrinkle.

In the threading technique, the needle is inserted 
into the defect and tunneled along it at the appropriate 
depth. As the needle is withdrawn, the product is deliv-
ered in a slow, continuous fashion until the needle 
is completely removed from the skin. This technique is 

a b

Fig. 20.1 Diagram of common filler injection techniques. 
(a) Threading and fanning – In the threading technique, the nee-
dle is tunneled through a defect at the appropriate depth and the 
filler is injected as the needle is withdrawn. In the fanning tech-
nique, multiple threads are injected using a single insertion point 

without removing the needle from the skin. (b) Crosshatching – 
The fanning technique is used with a secondary injection point 
occurring perpendicular to the primary injection threads. This 
technique is useful for injection of larger defect areas (With per-
mission from Buck et al. [8])
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commonly used for lip augmentation, as well as naso-
labial fold injection.

The fanning technique is similar to the threading 
technique, but the direction of the needle is continually 
changed in a radial fashion and new lines are injected 
without ever withdrawing the needle tip.

Crosshatching involves a series of threads injected 
in a perpendicular fashion to each other to cover the 
surface area of a defect. The fanning and crosshatching 
techniques are generally used to fill larger defect areas.

20.6  Post-procedural Considerations

Following injection, the following immediate posttreat-
ment guidelines are recommended. Cold compresses 
can be applied, and if desired reapplied, for 24–48 h to 
reduce swelling. Strenuous physical activity should be 
avoided after injection. Patients should also be told to 
minimize aggressive facial movement or massaging/
manipulation for several hours after implant place-
ment. They should avoid excessive sun exposure until 
superficial erythema and swelling disappears.

In patients with a history of cold sores or suscepti-
bility to infections, prophylactic antibiotic or antiviral 
courses should be considered. Aspirin, nonsteroidal 
anti-inflammatory drugs (NSAIDs), and/or other blood 
thinning medications, including herbal medications, 
should be avoided for 24–48 h before and after  injection 
to limit the potential for localized hematoma forma-
tion, unless necessary for patient well-being.

20.7  Facial Filler Complications

Soft-tissue augmentation via facial filler injection is 
not without risks. There have been many reports within 
the literature detailing complications associated with 
facial filler use. Interpreting the literature for a par-
ticular filler is often frustrating at it is increasingly 
common to find reports of contradictory efficacy and 
side effect profiles. Although most side effects to 
facial fillers are transient and minor in nature, it is 
important to discuss these complications with patients 
prior to injection.

Bleeding is commonly associated with patient 
 anticoagulation due to concurrent and/or recent use of 

aspirin, nonsteroidal anti-inflammatory drugs, or blood 
thinning medications. In addition, the use of large bore 
needles and injection of highly vascular areas, like the 
lip, can also increase the risk of bleeding.

Infectious complications are rare; however, patients 
with susceptibility to infection or a history of herpes 
simplex infections may be candidates for prophylactic 
antiviral and/or antibacterial therapy.

Acute allergic reactions are a serious concern for 
fillers containing bovine and other xenogenic compo-
nents. To minimize this risk, product recommendations 
for allergies and allergy testing should be followed. 
Patients who have had a prior hypersensitivity reaction 
to a specific filler should not, again, be treated with 
that filler. Given the availability of injectable human 
collagen, allergy testing prior to bovine collagen injec-
tion is now mostly of historical interest.

Post-injection pain is common, and can be reduced 
using the smallest needle possible for injection. For less 
viscous fillers, this may be a 30-gauge or 32-gauge nee-
dle; more viscous fillers may require a 27-gauge needle 
(e.g., calcium hydroxylapatite), or even a 25-gauge 
needle (poly-L-lactate) to avoid clumping or clogging. 
Topical or regional anesthesia, including nerve blocks, 
can be used as needed. Some injectables may contain 
small amounts of lidocaine as part of their injection 
carrier. Caution should be employed when using local 
injectable anesthesia as this may alter and obscure 
 contour defects.

In general, all fillers create some form of histologic 
reaction that generally evolves over time. This inflam-
matory reaction is of particular concern for the semi-
permanent and permanent fillers as their persistence 
may lead to a more chronic inflammatory process. 
More severe granulomatous reactions can also occur, 
and have been reported even with more biologic prod-
ucts, such as the hyaluronic acids [7]. Granulomas can 
often be treated with simple excision.

Improper injection technique can also lead to com-
plications. If filler is inappropriately injected at the 
incorrect skin depth, location, or volume, a myriad of 
unwanted skin changes can occur including palpable 
bumps, contour deformities, and superficial beading. 
These unwanted changes may resolve slowly.

Of the common injectable fillers, only Cosmoderm 
or Zyderm is appropriately injected so superficially as 
to cause a florid white blanch. Significantly, initial 
reports have shown that laser or energy device  treatment 
over soft-tissue augmentation materials appears not 
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to damage, deform, or destroy the implants, or cause 
adverse tissue reactions.

Serious complications are rare, but can include ana-
phylactic reactions, skin necrosis, blindness, and death.

20.8  Conclusions

Injectable facial fillers offer an excellent alternative to 
surgery in the management of facial aging, wrinkling, 
and contour defects in select cases. Fillers are ideal for 
patients seeking a safe, minimally invasive, and afford-
able means of maintaining a youthful appearance. It is 
imperative for the plastic surgeon to have a thorough 
knowledge of all available products and their proper-
ties. This knowledge will enable optimal filler-defect 
pairing, thereby maximizing efficacy and overall patient 
satisfaction.
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21.1  Introduction

Botulinum toxin has evolved over the last few years 
becoming both the patient and the plastic surgeon’s 
best friend! Botox® Cosmetic is a household name, 
often referenced in movies, reality television shows, 
and the news, and lauded by many as a miracle antiag-
ing drug. It is no wonder then, that Botox® Cosmetic 
is now interwoven into the fabric of our society. 
It works quickly with minimal downtime and is rela-
tively painless in reducing facial wrinkles. The use of 
botulinum neurotoxin is the most common noninva-
sive cosmetic procedure in the USA with five million 
treatments performed in 2008. This figure represents a 
537% increase in these procedures as compared to the 
year 2000 [1]. In addition, a new commercially avail-
able botulinum toxin, Dysport®, has been approved by 
the FDA for facial wrinkle treatment as an alternative 
to Botox® Cosmetic. Therefore, it is very important to 
have an understanding of the botulinum toxin’s chem-
ical properties, mechanism of action, commercial 
preparations, and clinical data regarding its adminis-
trations in order to avoid complications and to deliver 
maximal aesthetic results to one’s patients.

21.2  History

Classic botulism was first observed by Julius Kerner, 
a medical officer, who reported symptoms of skeletal 
and gut muscle paralysis, myadriasis, and mainte-
nance of consciousness after the ingestion of improp-
erly preserved foods in 1820 [2]. More than a century 
later, in 1973, Scott et al. described the first clinical 
application of botulinum toxin while investigating 
nonsurgical treatments of strabismus in a primate 
model [3, 4]. Subsequently, botulinum toxin type A 
was discovered to have widespread applications as a 
neuromuscular blocker in neurology, orthopedics, 
gastroenterology, and ophthalmology, eventually earn-
ing Food and Drug Administration (FDA) approval 
for disorders involving the facial nerve, adult strabis-
mus, and blepharospasm in 1989 [2]. Cosmetic use of 
botulinum toxin type A is largely credited to Carruthers 
and Alistair in 1987, when they observed the aesthetic 
improvements and lessening of glabellar lines after 
injecting the neurotoxin into patients with blepharos-
pasm [5]. This led to subsequent clinical trials and 
FDA approval of the use of Botox® Cosmetic to 
improve the appearance of glabellar lines in April 
2002. Over the next few years, Botox® Cosmetic 
gained worldwide popularity as a safe and effective 
drug to treat facial wrinkles. Off-label usage for other 
facial muscles became widespread, and satisfaction 
was reportedly high and consistent. In April 2009, the 
FDA announced the approval of a new botulinum 
toxin type A formulation, Dysport®, for two separate 
indications: the treatment of cervical dystonia and the 
temporary improvement in the appearance of moder-
ate to severe glabellar lines. The latter is currently 
being marketed by Medicis in the USA for its  aesthetic 
indications. Dysport® has been used for cosmetic 
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purposes in the UK since 1991 and has been approved 
in 27 other countries for aesthetic use with over two 
million single treatment cycles [6].

21.3  Chemical Overview

Botulinum neurotoxins are produced by the gram- 
positive anaerobic bacterium Clostridium botulinum 
(Fig. 21.1). Various strains of this bacterium exist, 
resulting in eight immunologically distinct serotypes: 
A, B, C1, C2, D, E, F, and G, seven of which are asso-
ciated with paralysis [7, 8]. Botulinum neurotoxin 
types A and B have been extensively studied and are 
the only two to be used routinely for clinical purposes 
[9]. Currently, type A is the only serotype approved by 
the FDA for cosmetic purposes.

Botulinum toxin serotypes are synthesized as mac-
romolecular complexes containing 150 kDa neurotoxin 
molecules as well as one or more nontoxin proteins 
[10]. The exact structure and molecular weight is 
determined by the clostridium strain that produced the 
neurotoxin and its particular serotype [10]. Furthermore, 
the percentage of active neurotoxin differs between the 
various serotypes [10]. Botulinum toxin type A forms 
a 500 kDa protein complex and 95% of its neurotoxin 
molecules are in the active form [10]. The 150 kDa 
neurotoxins can be converted into their active form by 
endogenous or exogenous proteases that nick the toxin 
into two polypeptide fragments, a 100 kDa heavy chain 

and 50 kDa light chain, that remain linked by a disul-
fide bond [10, 11]. The 100 kDa heavy chain portion of 
the active neurotoxin is responsible for binding of bot-
ulinum neurotoxin to membrane receptors at periph-
eral cholinergic nerve terminals [10, 12]. Once bound, 
the entire 150 kDa neurotoxin undergoes endocytosis 
and subsequent conformational change whereby the 
50 kDa light chain moves out of the vesicular compart-
ment and into the cytosol [10, 13]. Once in the cytosol, 
the light chain portion of the active neurotoxin acts as 
a zinc-dependent endopeptidase that inactivates one or 
more proteins of the SNARE complex, thereby inhibit-
ing vesicular exocytosis [10, 14].

In comparing various preparations of botulinum 
toxin for medical use, it is important to consider the 
percentage of nicked versus unnicked neurotoxin, as 
the unnicked toxins may allosterically inhibit binding 
of nicked toxin to its intended receptor sites, thereby 
decreasing its potency [9]. Botulinum toxin type A is 
the most commonly used serotype for cosmetic prac-
tice because of its potency which is generated by 
endogenous proteases [10, 15]. Other serotypes, such 
as type B, may only be partially nicked and, therefore, 
not as potent when recovered from bacterial cultures 
[10, 16]. Clinical preparation of type B and other par-
tially nicked or unnicked serotypes often require an 
additional “nicking step” where the unnicked toxin is 
exposed to exogenous proteases to increase the per-
centage of active neurotoxin [10] The active neuro-
toxin can be inactivated by heat, 85°C (185°F) or 
greater, for 5 min [17].

21.4  Specific Mechanism of Action

Botulinum neurotoxin causes temporary muscle paral-
ysis by inhibiting acetylcholine release at peripheral 
cholinergic nerve terminals [17]. The various sero-
types act via different intracellular molecules at pre-
synaptic nerve endings. Botulinum toxin type A 
specifically cleaves SNAP-25 of the SNARE complex, 
preventing vesicles from anchoring and fusing with 
presynaptic membranes, thereby blocking acetylcho-
line release at the neuromuscular junction [4, 17]. The 
various neurotoxin serotypes cleave different intracel-
lular SNARE proteins or the same protein at different 
sites [10]. Proper intramuscular injections of botuli-
num toxin type A at therapeutic doses cause partial 

Fig. 21.1 Crystal structure of botulinum neurotoxin serotype A 
[6] (US National Library of Medicine Molecular Modeling Database 
http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbsrv.
cgi?uid=11100)
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chemical denervation of muscle fibers resulting in 
localized reduction of muscle activity [17]. This is not 
a permanent effect, as new nerve endings form and 
recovery of acetylcholine transmission gradually 
occurs. As such, the effects of botulinum neurotoxin 
are temporary, and muscle activity should start return-
ing within 4–6 months.

21.5  Onset and Duration of Paralysis

Although each botulinum neurotoxin has its unique 
onset of paralysis, period of clinical efficacy, and time 
of recovery, many generalities can be made in regards 
to the most commonly used serotype, type A [4]. Once 
facial muscles are injected with botulinum neurotoxin 
type A, clinical effects start becoming noticeable within 
48–72 h, and paralytic effects peak during the following 
7–14 days followed by approximately 90 days of steady 
results [4]. By the end of this period, new neuromus-
cular junctions and axonal sprouts will have replaced 
the nonfunctional junctions, so reinjection is generally 
recommended in 3–4 months [18]. The amount of time 
between injections will vary depending on which facial 
area is being treated. Stronger facial muscles, such as 
the corrugator supercilii and procerus muscles, may 
require more frequent treatments than the weaker orbic-
ularis occuli, as an example. Fur thermore, anatomical 
differences, genetics, age, gender, and skin quality may 
affect botulinum injection results. Questions still remain 
regarding the very long-term effects of botulinum toxin 
on muscle potency as more research needs to be con-
ducted in this area.

21.6  Preparation of Botox® Cosmetic

Standard units of measurement for botulinum toxin are 
important to assess the potency of various serotypes. 
Units of biological activity (U) for botulinum toxin 
serotypes are determined according to a mouse lethal-
ity assay, where 1.0 U represents the amount of neuro-
toxin complex protein that is lethal in 50% of female 
mice following an intraperitoneal injection [7].

The most frequently used formulation of botuli-
num neurotoxin type A includes the 900 kDa formula-
tion (Botox® Cosmetic; Allergan; Irvine, California). 
Botox® Cosmetic is packaged in a vial containing 100 U 

of vacuum-dried neurotoxin complex (approximately 
4.9 ng of protein), 0.5 mg of human albumin, and 
0.9 mg of sodium chloride for a composite pH of 7.0 
[17]. Botox® Cosmetic requires reconstitution with 
non-preserved sterile 0.9% sodium chloride before 
clinical use [17]. Reconstituted Botox® Cosmetic 
should be “clear, colorless and free of particulate mat-
ter” [17]. Members of the Botox® Cosmetic consen-
sus panel noted that most clinicians use a dilution of 
2.5–3.0 ml of 0.9% non-preserved saline per vial to 
obtain a reconstituted solution at a concentration of 
4.0 Units/0.1 ml [18]. They also noted that a number 
of dilutions are acceptable and depends on practitio-
ner preference as well as the total number of units to 
be injected [18]. The authors dilute 100 U of Botox® 
Cosmetic in 4.0 ml of non-preserved sterile 0.9% saline 
to simplify the process of loading syringes and inject-
ing with consistency. In this case, 1.0 ml will contain 
25 U of Botox® Cosmetic which will simplify calcula-
tions of how much Botox® Cosmetic is injected in each 
area. The dosage can be adjusted based on each indi-
vidual patient’s anatomy and, ultimately, their results.

Unopened 100 U vials of Botox® Cosmetic are sta-
ble for up to 24 months when refrigerated at 2–8°C 
[17]. Since botulinum toxin type A solution does not 
contain a preservative, it should be administered within 
4 h after reconstitution [17]. The manufacturer recom-
mends use of the entire reconstituted product within 
4 h when stored at 2–8°C for maximum efficacy [17]. 
Clinically, we have noted that Botox® Cosmetic stays 
effective even when administered after the recom-
mended 4 h have elapsed. One study demonstrated that 
reconstituted botulinum toxin type A maintains its effi-
cacy and potency in treatment of glabellar frown lines 
for up to 6 weeks with proper storage at 4°C [19].

21.7  Preparation of Dysport®

Dysport®, a 500–900 kDa formulation (Dysport®; 
Medi cis; Scottsdale, Arizona) [4] of botulinum toxin 
type A, was originally launched in 1991 and was appro-
ved by the US FDA in April 2009. Similar to Botox® 
Cosmetic, Dysport® has shown a good safety profile 
and low incidence of treatment failures. Although both 
Dysport® and Botox® Cosmetic contain botulinum 
toxin type A, they differ in their process of manu-
facture and potency determination, method of 
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purification, and formulation. Consequently, Dysport® 
and Botox® Cosmetic should be regarded as individual 
botulinum toxin type A products with their own indi-
vidual unit dosing requirements rather than generic 
equivalents [20].

Dysport® is formulated by fermentation of the 
bacterium Clostridium botulinum. The neurotoxin is 
recovered through a series of steps including chroma-
tography, precipitation, dialysis, and filtration [20]. 
The recovered complex is then dissolved in an aque-
ous solution of lactose and human serum albumin 
which is then filtered and freeze-dried [20]. Unlike 
Botox® Cosmetic, the lactose in Dysport® acts as a 
bulking agent [20]. Therefore, the product seen in the 
vial resembles a small cake of white powder facilitat-
ing its reconstitution with saline prior to clinical use 
[19]. Dysport® is packaged as a freeze-dried powder 
in a single-use vial in which 5.0 U contains 12.5 ng of 
protein, 2.5 mg of lactose, and 125 g of albumin 
[21]. Each 300 U vial of Dysport® is to be reconsti-
tuted with 2.5 ml of 0.9% sterile, preservative-free 
saline before injection [21]. Reconstituted Dysport® 
should be a clear and colorless solution [21]. Dysport® 
is stable for 1 year when refrigerated at 2–8°C [21]. 
Once reconstituted, Dysport® should be stored in the 
original container at 2–8°C and used within 4 h of 
reconstitution [21].

21.8  Comparing Botox® Cosmetic  
and Dysport®

Botox® Cosmetic and Dysport® differ in terms of their 
preparation and formulation, including the method of 
extraction, diluents and stabilizers used, and recom-
mended volume of injection [22]. One of the main 
differences in their formulations is the protein con-
centration. Dysport® contains 12.5 mg of protein per 
500 U whereas Botox® Cosmetic contains approxi-
mately 5.0 mg more protein per 100 U [17, 21]. This is 
significant since botulinum toxin proteins can cause an 
immune response at high doses. An immune response 
can lead to the development of neutralizing antibod-
ies that prevent the effects of the neurotoxin [23]. 
Therefore, protein load and potential for antibody 
formation are two factors that physicians must bear in 
mind when choosing a formulation for botulinum toxin 
therapy. Additional research is needed to determine the 

clinical significance of lower protein load of Dysport® 
as compared to Botox® Cosmetic.

Due to manufacturing differences, a single unit of 
Botox® Cosmetic differs in potency from a single unit 
of Dysport®. This results in a marked difference in dos-
ing between these two products. Since Botox® Cosmetic 
has been the most widely used botulinum toxin type A 
preparation, the clinical efficacy of Dysport® is 
described in reference to it. Clinical studies have 
described doses of Dysport® that can be 2.5–6 times 
higher compared to doses of Botox® Cosmetic when 
treating the same condition [24, 25].

The difference between the potency units of Botox® 
Cosmetic and Dysport® remains a controversial issue 
despite 15 years of clinical studies. The manufacturer 
of Botox® Cosmetic supports higher conversion ratios, 
4–5:1 (Dysport®: Botox® Cosmetic), which is the cur-
rent consensus among medical faculty. On the other 
hand, the manufacturers of Dysport® argue that a lower 
conversion factor of 3–2.5:1 (Dysport®: Botox® Cos-
metic) is just as efficacious [26].

It has also been suggested from clinical stud-
ies that Dysport® is likely to diffuse further from 
the injection site than Botox® Cosmetic and that the 
Botox® Cosmetic formulation provides a longer dose 
ratio of 2.5:1 (Dysport®: Botox® Cosmetic) [10, 27]. 
However, these data are heavily contested and more 
research is needed regarding this topic. Since its use 
in 1991, Dysport® has been shown to be effective and 
safe in treating the upper face, but long-term safety 
data regarding diffusion and other effects in aesthetic 
indications are much more limited than for Botox® 
Cosmetic.

21.9  Botulinum Toxin Type A Injection 
and Follow-Up Care

In order to minimize common local reactions to botuli-
num toxin therapy (i.e., bruising), it is recommended 
that patients refrain from taking medications that inhibit 
clotting such as vitamin E, aspirin, and nonsteroidal 
anti-inflammatory drugs 10–14 days before treatment. 
Pain is commonly reported by patients as a result of 
botulinum toxin type A injections and can be markedly 
reduced by pretreating the area with ice for 5 min prior 
to injection or applying a local anesthetic cream such as 
betacaine, or both. Pre- and posttreatment application 
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of ice is a safe, cost-free, and effective skin analgesic 
that has been shown to significantly decrease pain per-
ception, swelling, and bruising as well as the duration 
required to complete a series of injections [28]. Patients 
should be instructed not to massage the injection sites 
to avoid unintentional diffusion of the botulinum toxin 
[4]. Mode of injection may vary between physicians. 
The authors recommend injecting with a 1.0 ml syringe 
and a 30 gauge needle for ease of injection, consistency, 
and minimal pain to the patient.

More research is needed regarding the effects of 
exercise on botulinum toxin injections. According to 
the American Society of Plastic Surgeons (ASPS), 
28% of its members from one particular study permit 
their patients to exercise immediately after treatment 
[9]. An additional 50% allow exercise later the same 
day of treatment, and the remaining 22% recommend 
waiting until the following day [9].

21.10  Locations of Treatment

In the upper face, botulinum toxin type A is indicated 
for treatment of wrinkles caused by the hyperdynamic 
muscular action of the corrugator supercilii and pro-
cerus muscles (glabellar wrinkles), the orbicularis 
oculi muscles (lateral canthal fold wrinkles or crow’s 
feet), and the frontalis muscle (forehead wrinkles). In 
the lower face, botulinum toxin type A is used to treat 
the wrinkles formed by the orbicularis oris, the menta-
lis, and the platysma with its corresponding transverse 
neck lines. When treating each area, it is important to 
track injection location, number of injection points, 
and total units of botulinum toxin used. This section 
discusses recommended doses of Botox® Cosmetic for 
different locations of treatment based on the results of 
consensus recommendations from a study conducted 
by the ASPS [9].

21.10.1  Upper Face

The three principal areas of Botox® Cosmetic treat-
ment in the upper face are the frontalis muscle, 
which contributes to formation of transverse fore-
head lines, the corrugator supercilii and procerus 
muscles, which contribute to formation of glabellar 

lines (Figs. 21.2 and 21.3), and the orbicularis oculi 
muscles, which contribute to formation of crow’s feet 
(Fig. 21.4). Consensus recommendations on number 
of Botox® Cosmetic units for treating the upper face 
has decreased overall; however, the range of injection 
points remains unchanged. For transverse forehead 
lines, the recommended range of Botox® Cosmetic 
units is 6–15 U for women and 6–15 U or greater for 
men [9]. This is a marked decrease from older rec-
ommendations which suggested using 10–20 U for 
women and 20–30 U for men. The recommended 
range in number of injection points for transverse 
forehead lines remains 4–8.

To treat the corrugator and procerus muscles of 
the glabellar complex, 10–30 U of Botox® Cosmetic 
is recommended for women versus 20–40 U for men 
[9]. The recommended range of injection points for the 
glabellar lines remains 5–7, although men may require 
more sites. It is important to inject the whole length of 
the corrugator muscle extending to the area above the 
pupil, otherwise the wrinkle correction may be incom-
plete. When there are furrows in the glabellar region, 
supplementing botulinum toxin injections with filler, 
such as a hyaluronic acid, may improve the results 
by addressing the dermal component of the wrinkle, 
whereas the botulinum toxin addresses the muscle 
component. The two injectables may be done simulta-
neously or on separate visits.

The current recommended dosage for treat-
ing crow’s feet is 10–30 U of Botox® Cosmetic for 
women and 20–30 U of Botox® Cosmetic for men [9]. 
The crow’s feet are the only facial muscles where rec-
ommended doses are relatively unchanged for women 
and increased for men. The recommended range of 
injection points for crow’s feet remains 2–5 per side. 
The pattern of wrinkles varies tremendously in this 
area. One must be able to differentiate wrinkles caused 
by sun damage versus wrinkles caused by hyperdy-
namic muscle activity. Botulinum toxin is very effec-
tive for treating the latter; however, skin wrinkles may 
need to be addressed by fillers, surgery, laser treat-
ments, or other modalities.

At our institute, the amount of Botox® Cosmetic 
injected is usually based on each individual’s anatomy 
and prior clinical experience with Botox® Cosmetic, 
when applicable; however, we have tended to see bet-
ter results when injecting the forehead in the 20–25 U 
range for both men and women. This observation holds 
true for all three areas of the upper face.
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21.10.2  Midface

The current consensus for treating the midface is that 
volume restoration via fillers produces a more aestheti-
cally pleasing result over rhytid reduction using botu-
linum toxin. In treating areas of the midface, such as 
malar smile lines and nasolabial folds, the majority of 
medical faculty from the ASPS study advised against 
the use of botulinum toxin alone to avoid causing a 
frozen look or an inability to smile [9]. The exception 
is malar wrinkles as an extension of crow’s feet, where 

the injection of botulinum toxin can be done more 
medially when injecting the crow’s feet.

21.10.3  Lower Face

Treating the lower face with botulinum toxin is not as 
readily accepted by plastic surgeons as treating the upper 
face because of alternative methods of treatment, lack 
of consistently great results, or a combination of these 
reasons. Botox® Cosmetic is currently recommended 

a b

c d

Fig. 21.2 Frontalis muscle (forehead wrinkles) treatment with Botox® Cosmetic. (a, c) Pretreatment. (b, d) Posttreatment
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for treating three targeted muscles of the lower face. 
These include the orbicularis oris, which contributes 
to the development of perioral wrinkles with aging, the 
mentalis, which leads to formation of an irregular chin 

contour due to muscle hyperactivity (Fig. 21.5), and 
the platysma bands, which become more prominent 
with aging. For perioral wrinkles, the consensus rec-
ommendation is 4–5 U of Botox® Cosmetic for both 

a b

c d

Fig. 21.3 Corrugator and procerus muscles (glabellar wrinkles) treatment with Botox® Cosmetic. (a, c) Pretreatment. (b, d) 
Posttreatment

Fig. 21.4 Orbicularis oculi (crow’s feet wrinkles) treatment with Botox® Cosmetic. (a) Pretreatment. (b) Posttreatment

a b
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men and women, and two to six injection points total 
for both lips [9]. In treating the mentalis area, 4–10 U 
of Botox® Cosmetic is recommended for both men and 
women, and one to two injection points [9]. To treat 
the platysma bands and corresponding horizontal neck 
lines, the recommended dosage is 40–60 U of Botox® 
Cosmetic total per neck (about 10 U per band on aver-
age) [9]. The recommended number of injection points 

for this area is 2–12 per band for women and 3–12 per 
band for men. At our institute, we tend to favor fillers 
and surgical correction for the lower face over the use 
of botulinum toxin.

21.11  New Frontiers for Botulinum 
Toxin in Facial Rejuvenation

Now that botulinum toxin has become a staple of the 
plastic surgery world, it is not all that surprising that it 
is being used in cosmetic treatments outside of its con-
ventional use in reducing facial wrinkles. One example 
is the use of botulinum toxin in treating excessive 
 gingival display or “gummy smile” (Fig. 21.6) as an 
alternative to surgery. The elevator muscles of the 
upper lip include the levator labii superioris, levator 
labii superioris alaeque nasi, levator anguli oris, zygo-
maticus major and minor, and depressor septi nasi [9]. 
At our institute, we inject about 25 U total of Botox® 
Cosmetic to the levator labii superioris and orbicularis 
oris muscles to resolve a “gummy smile.”

Another emerging trend is the use of botulinum toxin 
for masseter reduction in treating facial widening [9]. 
According to the ASPS, clinicians who treat this area 
use anywhere from 10–50 U of Botox® Cosmetic per 
side; however, 25–30 U per side is generally recom-
mended [8]. In treating facial widening with botulinum 
toxin, the underlying cause should be the masseter 
muscles and not mandibular bony prominence [9].

a

b

Fig. 21.5 Mentalis (dimpled chin) treatment with Botox® 
Cosmetic. (a) Pretreatment. (b) Posttreatment

a b

Fig. 21.6 Excessive gingival display (gummy smile) treatment with Botox® Cosmetic. (a) Pretreatment. (b) Posttreatment
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21.12  Contraindications

Botulinum toxin is contraindicated for patients with 
known hypersensitivity to any ingredient in the formu-
lation, including albumin [17]. It should not be used in 
treating special patient populations with known neuro-
muscular disorders and peripheral motor neuropathies 
such as multiple sclerosis, Eaton–Lambert syndrome, 
and myasthenia gravis since further muscle paralysis 
may exacerbate muscle weakness [4, 17].

Since Botox® Cosmetic is considered a category C 
drug, it should be avoided in women who are pregnant 
or breastfeeding. Also, the physician should be cau-
tious when using Botox® Cosmetic in patients who 
have had surgery in the target area since muscles may 
have been repositioned or weakened, and also in 
patients who have any inflammatory skin conditions at 
the injection site [29]. Furthermore, people who have 
had an allergic reaction to tetanus immunization should 
refrain from having Botox® Cosmetic injections in 
case of an allergic reaction.

Dysport® is contraindicated for patients with any 
of the above stated hypersensitivities to botulinum 
toxin preparations. Dysport® is also contraindicated in 
patients known to have allergies to cow’s milk protein 
since Dysport® may contain trace amounts of these 
proteins [21].

21.13  Avoidance of Potential Pitfalls

General complications associated with botulinum toxin 
treatment include mild erythema at the site of injection 
that may last a few hours due to needle sticks. Ecchymosis 
may last a few days and most commonly occurs when 
injecting crow’s feet, where the skin is thin and the veins 
are more superficial. Ecchymosis can be reduced by 
advising patients to avoid taking any aspirin or other 
anticoagulants prior to treatment as well as applying 
local anesthetic cream and/or ice packs to the injection 
site before and after treatment. Asymmetry may occur 
and may have a prolonged effect, but will self-correct 
when the botulinum toxin wears off.

In the upper face, a significant concern when inject-
ing botulinum toxin is the migration and diffusion of 
the toxin from the target muscle to unintended mus-
cle groups. One of the most common complications 
in the upper face is brow ptosis, which can be caused 

by the following reasons. The first possible reason is 
excessive diffusion of the toxin in the frontalis muscle. 
This complication may be avoided if injection is given 
no closer than 1 cm above the bony orbital rim in the 
mid-pupillary line and avoiding overtreatment of the 
frontalis by using low doses of botulinum toxin [9]. 
Brow ptosis may also occur if the patient has upper 
eyelids with weak muscles and redundant skin which 
cause dependence on forehead muscles to elevate the 
upper eyelids. In this situation, complication can be 
avoided by abstaining from botulinum toxin treatment 
altogether or performing an upper blepharoplasty prior 
to treatment with botulinum toxin.

Another reported complication is eyelid ptosis and 
diplopia, resulting when botulinum toxin diffuses to 
the levator palpebrae superioris [30]. In more severe 
cases, dry eye and eye pain can result when the toxin 
affects the innervation of the lacrimal gland via the pet-
rosus major nerve [29]. Such complications have been 
shown to occur more commonly during therapeutic 
uses of botulinum toxin type A, such as in the treatment 
of blepharospasm, where higher doses of the botulinum 
toxin are injected as compared to cosmetic treatments 
[31]. Therefore, using lower doses and more dilute 
concentrations of a botulinum toxin A formulation may 
reduce complications [32]. If a patient develops ptotic 
or droopy eyelid, one treatment used by plastic sur-
geons is Iopidine® (apraclonidine 0.5%) eye drops. 
Iopidine® is an 2-adrenergic agonist that is indicated 
for glaucoma patients needing intraocular pressure 
reduction. It is also effective as a short-term treatment 
for eyelid ptosis by contracting Müller’s muscle, which 
helps elevate the upper eyelid. At our institute, we rec-
ommend applying one or two drops to the affected eye 
three times daily until ptosis resolves.

In the lower face, one particular complication is par-
tial lip ptosis, after administration of botulinum toxin 
to the periocular region for treatment of crow’s feet, 
caused by weakening of the zygomaticus major mus-
cle [30]. Complications of botulinum toxin treatment 
in the lower face may result in an asymmetric smile, 
mouth incompetence, drooling, flaccid cheek, reduced 
proprioception, and difficulties in speech if the perioral 
muscles are overly paralyzed [33]. It is recommended 
that patients who depend on full function of the perioral 
muscles (i.e., musicians) not be treated with botulinum 
toxin in the lower face [33]. Potential complications of 
platysma band injection are dysphagia and neck weak-
ness [34]; however, these complications require further 
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investigation. Due to the variety of potential complica-
tions that exist, botulinum toxin injections demand a 
full understanding of each individual patient’s face by 
the physician administering the treatment.

21.14  Long-Term Safety of Botulinum 
Toxin Type A

Botox® Cosmetic is one of the most widely studied 
drugs in history and has proven to have an excellent 
safety profile. Patients should be informed about the 
potential complications of botulinum toxin type A. 
However, they should also be made aware of the low 
probability of these effects and reminded that most 
adverse effects are slight and temporary. One study 
demonstrated long-term safety of botulinum toxin type 
A based on a retrospective analysis of 50 patients who 
had Botox® Cosmetic treatments for facial wrinkles 
for up to 9 years [35]. Less than 1% of the total 853 
sessions in this 9 year period resulted in a treatment-
related unfavorable outcome [34]. Of these events, 
five were determined to be treatment-related [35]. 
Therefore, a substantial amount of research and clini-
cal experience supports the safety and effectiveness of 
Botox® Cosmetic as a noninvasive cosmetic procedure. 
Dysport® has also demonstrated to be an efficacious 
and safe treatment for the upper face, but there is less 
data on Dysport® as it has just recently been approved 
by the FDA.

21.15  Conclusions

Botox® Cosmetic has been hailed a miracle drug due 
to its good safety profile, low incidence of treatment 
failures, and remarkable age-defying results. As the 
most common, minimally invasive cosmetic proce-
dure in the year 2008, the Botox® Cosmetic treatments 
have been very popular. With a new competitor on the 
scene, Dysport®, the demand for these two products 
will continue to rise. Thus, it will be critical for the 
plastic surgeon to have a good understanding of facial 
anatomy and the wrinkles caused by various facial 
muscles in order to provide reasonable surgical and 
nonsurgical treatment options. Furthermore, it will 

become increasingly necessary for the plastic surgeon 
to be equipped with a thorough knowledge of botuli-
num toxin’s basic science, new formulations, and the 
most recent literature concerning its administration in 
order to be at the frontline of competing botulinum 
toxin treatments as well as avoid complications and 
deliver maximal aesthetic results to patients.
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22.1  Introduction

The history of autologous fat augmentation gives 
insight into the development of fat transfer for both 
cosmetic and non-cosmetic problems. Transplantation 
of pieces of fat and occasionally diced pieces of fat 
advanced to removal of small segments of fat by lipo-
suction after the development of technique by Fischer 
and Fischer reported in 1975.

22.2  History

Neuber [1] reported the use of small pieces of fat from 
the upper arm to reconstruct a depressed area of the 
face resulting from tuberculosis osteitis. He concluded 
that small pieces of fat, bean or almond size, appeared 
to have a good chance of survival. Czerny [2] used a 
large lipoma to fill a defect in the breast following 
resection of a benign mass. The transplanted breast, 
however, appeared darker in color and smaller in vol-
ume than the opposite breast. Verderame [3] observed 
that fat transplants solved the problem of shrinkage at 
the transplant site. Lexer [4] reported personal experi-
ence with fat transplants and found that larger pieces 
of fat gave better results. Bruning [5] used fat grafts to 
fill a post-rhinoplasty deformity by placing fat in a 
syringe and injecting the tissue through a needle. 

Tuffier [6] inserted fat into the extrapleural space to 
treat pulmonary conditions. Biopsy of the fat 4 months 
post transplant showed most of the fat was resorbed 
and replaced by fibrous tissue.

Straatsma and Peer [7] used free fat grafts to repair 
postauricular fistulas and depressions or fistulas result-
ing from frontal sinus operations. Cotton [8] used a 
technique of broad undercutting and insertion of finely 
cut fat which was molded to fill defects.

Peer [9] noted that grafts the size of a walnut appear 
to lose less bulk after transplanting than do smaller 
multiple grafts. He also found that free fat grafts lose 
about 45% of their weight and volume 1 year or more 
following transplantation due to the failure of some fat 
cells to survive the trauma of grafting as well as the 
new environment. Fat grafts are affected by trauma, 
exposure, infection, and excessive pressure from dress-
ings [10]. Peer [10] stated that microscopically, grafts 
appear like normal adipose tissue 8 months after 
transplantation.

Liposuction was conceived by Fischer and Fischer 
in 1974 [11] and put into practice in 1975 [12].

Fischer and Fischer [13] first reported removal of fat 
by means of 5 mm incisions using a “rotating, alternating 
instrument electrically and air powered.” This allowed 
aspiration of fat through a cannula. Through a separate 
incision, saline solution was injected to dilute the fat. 
In 1977 [14] they reviewed 245 cases of liposuction 
with the “planotome” for treatment of cellulite in the 
 lateral trochanteric areas. There was a 4.9% incidence of 
 seromas despite wound suction catheters and compres-
sion dressings. Pseudocyst formation, which required 
removal of the capsule through a wider incision and the 
use of the planotome, occurred in 2% of cases.

The advent of liposuction spurred a move toward 
using the liposuctioned fat for reinjecting areas of the 
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body for filling defects or augmentation. Bircoll [15] 
first reported the use of autologous fat from liposuc-
tion for contouring and filling defects. Illouz [16] 
claimed he began to inject aspirated fat in 1983. 
Johnson [17] stated that he began in 1983 to use 
autologous fat injection for contouring defects of the 
buttocks, anterior tibial area, lateral thighs, coccyx 
area, breasts, and face. Bircoll [18] presented the 
method of injecting fat that had been removed by 
liposuction. Krulig [19] asserted that he began to use 
fat grafts by means of a needle and syringe. He called 
the procedure “lipoinjection.” He began to use a dis-
posable fat trap to facilitate the collection process 
and to ensure the fat’s sterility. Newman [20] stated 
that he began reinjecting fat in 1985. The idea of uti-
lizing the aspirated fat, which was otherwise wasted, 
was an attractive idea and other surgeons began to 
make use of the aspirate to augment defects and other 
abnormalities.

The American Society of Plastic and Reconstructive 
Surgery (ASPRS) Ad-Hoc Committee on New Proc-
dures produced a report on September 30, 1987, 
regarding autologous fat transplantation [21]. The 
conclusions were:

1.  Autologous fat injection has a historical and scien-
tific basis.

2.  It is still an experimental procedure.
3.  Fat injection has achieved varied results and long-

term, controlled clinical studies are needed before 
firm conclusions can be made regarding its validity.

4.  Fat transplant for breast augmentation can inhibit 
early detection of breast carcinoma and is hazard-
ous to public health.

Coleman and Saboeiro [22] reported success in fat 
transfer to the breast and concluded that it should be 
considered as an alternative to breast augmentation and 
reconstruction procedures. Two of 17 patients had breast 
cancer diagnosed by mammography, one 12 months 
and one 92 months after fat transfer to the breast.

Now fat transfer to the breast area is being used out-
side the breast itself, into the pectoralis major muscle 
and behind and in front of the muscle. The fat is also 
being used to augment tissues around the breast 
 following treatment for breast cancer.

Although most of the fat transfer procedures are for 
augmentation of tissues, there has been a surge of the 
use of fat for non-cosmetic procedures.
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23.1  Introduction

Fat transfer (autologous fat grafting) has increased in 
popularity for soft tissue augmentation despite per-
ceived drawbacks of unpredictable results. In facelift-
ing and facial rejuvenation, it has improved the author’s 
aesthetic results tenfold as it addresses the soft tissue 
loss and atrophy that accompanies aging that a stan-
dard facelift does not address (Fig. 23.1). This has 
many advantages over the list of injectables both per-
manent and nonpermanent on the market.

Fat grafting is a concept that existed since 1893. 
It gained popularity over last two decades with the 
development in liposuction techniques. It also gained 
recognition for being the natural approach to restore a 
youthful look to face. It can be performed as an iso-
lated procedure or in conjunction with different types 
of facial rejuvenation surgical and nonsurgical proce-
dures. Despite the clinical optimism associated with 
fat transfer, there remains an uncertainty among prac-
titioners regarding the viability of transferred fat.

Fat transfer is known by variety of names, com-
monly used are fat transfer, fat injections, fat grafting, 
micro-lipoinjection, and autologous fat grafting. It is 
considered safe due to the autologous property and fat 
graft survival duration. Though it is more invasive and 
expensive than available semipermanent and perma-
nent synthetic fillers, it has least reported complica-
tions and longer survivability.

The credit of introducing the concept of fat transfer 
goes to Neuber [1] who used a small piece of upper arm 

fat to augment the depression on a patient’s cheek 
caused tuberculosis. In 1895, Czerny [2] reported breast 
augmentation by using a fatty tumor from the patient’s 
lumbar region, or lower back, to a breast defect. The 
use of autogenous abdominal fat to correct deficits in 
the malar area and chin was reported in 1909 by 
Verderame [3]. In 1919, Marchand [4] reported that 
large central portion of grafted fat is nonviable by the 
tenth week, with proliferation from the peripheral fat. 
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His study was based on histological examination of the 
grafted tissue in humans. The idea of fat injection came 
into practice from 1920. Neuhof in 1923 [5] claimed 
that transplanted fat adopts the similar course as trans-
planted bone, that is, replacement of grafted fat with 
fibrous tissue or newly formed cells. In 1950, a publica-
tion by Peer [6] contradicted the findings of earlier pub-
lications regarding survival of grafted fat and believed 
that durable fat cell are more concentrated in the center. 
He also noted larger percentage of weight and mass 
loss in that grafts sectioned into multiple small seg-
ments than single autologous fat grafts of equal size.

With the innovation in techniques of liposuction in 
1980s, the idea of fat transfer for facial rejuvenation 
readily flourished. Illouz [7] published the idea of 
the transfer of liposuction aspirate fat in 1984. Later 
Ellenbogen [8] introduced the technique of fat transfer 
popularized by the name of free pearl fat autografts in 
a variety of atrophic and posttraumatic facial deficits. 
Despite all the controversial reports regarding the sur-
vivability fat graft, the basic facts remain the same, 
that is, patient selection, comorbid factors, blood sup-
ply of recipient site, and safe and reliable technique. 
Despite the lack of hard evidence regarding the surviv-
ability and longevity of fat grafting it is still widely 
practiced procedure in the field of cosmetic surgery.

23.2  Relevant Anatomy  
and Pathophysiology

With refinements in technique, fat grafting has become 
the procedure of choice for an array of problems, 
including facial scarring, lip augmentation, and naso-
labial fold and glabellar furrows). Although fat graft-
ing and other types of grafting are still not perfect, they 
have come a long way.

The knowledge of anatomy is the key to any surgical 
procedure. A surgeon with sound anatomical knowl-
edge can avoid certain iatrogenic complications related 
to the procedure. A detailed description of facial anat-
omy is beyond the scope of this chapter. However, one 
of the complications of fat transplant is injury to the 
nerves or other vital structure, namely, parotid duct.

Most anatomists agree that face has six layers, 
namely, skin, subcutaneous fat, SMAS (superficial mus-
culoaponeurotic system), muscular layer, parotideo-
masseteric fascia, and retaining ligaments (zygomatic 
osteofasciocutaneous ligaments, mandibular osseo-
cutaneous ligament and masseteric fasciocutaneous 

ligaments). The face is supplied mainly from branches 
of external carotid (facial and superficial temporal 
artery) and internal carotid arteries (ophthalmic artery). 
The venous drainage runs along arteries. The facial vein 
can communicate with cavernous sinus through ophthal-
mic vein or pterygoid plexus. The lymphatic drainage is 
mainly through superficial and deep cervical nodes.

The terminal branches of trigeminal nerve divi-
sion’s, that is, the supraorbital branch of the ophthalmic 
nerve, the infraorbital branch of the maxillary nerve, 
and the mental branch of the mandibular nerve emerge 
from corresponding foramina on the face (Fig. 23.1). 
A vertical line drawn from supraorbital foramen 
through the interval between the two lower premolar 
teeth will pass through infraorbital and mental foram-
ina. The supraorbital foramina lies approximately 3 cm 
from midline. The infraorbital foramina lies 1 cm below 
infraorbital margin and the mental foramina lies mid-
way between the upper and lower borders of the man-
dible in adults. In children, it lies near the lower border 
and near the upper border in older people.

The surface marking of the parotid duct is the hori-
zontal line from the lower end of tragus to midway 
between the ala of nose and red margin of the lip 
(Fig. 23.1). The duct is 5 cm long and ends opposite 
the upper second molar tooth.

The facial nerve divides into five terminal branches, 
namely, temporal or frontal zygomatic, buccal, marginal 
mandibular, and cervical (Fig. 23.2). Among these, 
frontal and marginal mandibular are more at risk of 

Fig. 23.2 Branches of facial nerve
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injury. The frontal branch lies along the line drawn from 
infra-tragal notch to 1.5 cm above the lateral eyebrow. 
The zygomatic branch runs along zygomatic arch. The 
buccal branch runs along parotid duct. The mandibular 
(or marginal) division lies along the body of the man-
dible (80%) or within 1–2 cm below (20%). The mar-
ginal branch lies deep to the platysma along most of its 
course. Approximately, 2 cm lateral to oral commissure 
it becomes more superficial and ends on the under sur-
face of the muscles. Injury to the marginal branch results 
in paralysis of the muscles that depress the corner of the 
mouth. The cervical branch supplies platysma and runs 
behind the posterior border of mandibular ramus. These 
nerves are likely to get injured when the fat graft is 
placed below the muscle or above periosteum.

23.3  Clinical Applications

There are six areas that are the best areas for fat trans-
fer in the face (Table 23.1; Fig. 23.3).

23.3.1  Harvesting the Fat

Under twilight anesthesia the area is marked from 
which fat would be taken. The commonest areas are:

1. Submental area during facelift.
2. Abdomen, upper and lower. The author prefers the 

upper abdominal area.
3. Outer or inner thighs.
4. Inner knee.
5. Sacral area.

The area is marked in black, the entry site in red, and 
the highest point of the fat in red.

Local infiltration is done using lignocaine with 
1:200,000 adrenaline at the point of entry. Inject the 
area with tumescent infiltration about 20–30 ml 
depending on the amount of fat required to be removed. 
You will only need to aspirate 20–30 ml of fat 
(Fig. 23.4). With a sharp 15 blade make a puncture 
wound using a 10 ml syringe and a small aspiration 
cannula 2–3 mm (Fig. 23.5). Insert 1 ml of saline in the 
syringe and cannula to act as a buffer and remove 

1. Trough area

2. Nasolabial

3. Marionette lines

4. Cheeks

5. Brows

6. Chin area

Table 23.1 Areas that need fat

Fig. 23.3 Areas that need fat

a

Fig. 23.4 Aspirate 20–30 ml of fat

b
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the dead space to minimize injury to the fat cell. Pull 
the plunger about 1 cm and you will get pure fat. 

23.3.2  Preparation

The syringes are kept upside down in the rack for 
10 min to remove all the excess blood and plasma oil, 
and then you are ready to inject (Fig. 23.6). The fat is 
not centrifuged or washed as there is no evidence that 
it prolongs its longevity. The author does not expose 
the fat to the open air and does not use additives to the 
fat like growth factors insulin or insulin growth factor 
igf-1 or any nutrients such as polyethylene glycol, 
or hyperbaric oxygen that has been used in some 
practices.

23.4  Applications and Injection 
Techniques

23.4.1  Injection Methods

The techniques for fat injection have evolved but are 
currently based on the principle that fat survival is 
based on the proximity to a blood supply. It is believed 
that fat within 2 mm of an arterial supply will survive 
but fat placed beyond that distance will necrose and 

leave only scar tissue. Therefore, in an attempt to max-
imize the surface area of the graft that is in contact 
with vascularized tissue, many authors describe a “fan-
ning-out” technique to lay down small particles of fat 

a b
Fig. 23.5 (a) Mercedes 
cannula (b) collections of 
cannulae i use in different 
parts of neck

a

b

Fig. 23.6 (a) The syringes are kept upside down in the rack for 
10 min to remove all the excess blood and plasma oil, and then 
you are ready to inject (b) fat harvested ready for reinjection
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in multiple tunnels. Another important detail in the 
injection technique involves creating a tunnel on inser-
tion and injecting only during withdrawal of the can-
nula (Fig. 23.7). There is variability with regard to 
cannula size and other alternative techniques believed 
to improve graft success. Many authors have described 
using a 14-gauge blunt tip or curved microcannula for 
injection, whereas others have used a 2–3 mm cannula 
for reinjection.

The common principle in the injection technique is 
to maximize the fat tissue surface area that is in contact 

with well-vascularized tissue. The author uses the 
“Pearl” technique by using droplets of fat in a multi-
layer fashion starting from the periosteum upward to 
avoid irregularity (Figs. 23.8–23.11).

23.5  Complications

Complications include swelling, lumpiness, infection, 
pain, discomfort, and unsatisfactory long-term results.

a b

Fig. 23.7 Injection technique

a1 a2

Nasolabial
lines

Marionnete
lines

Before After

Fig. 23.8 Marionette lines. (a) Preoperative. (b) After fat transfer to nasolabial and marionnete lines
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a bFig. 23.9 Cheeks. 
(a) Preoperative.  
(b) After fat transfer

a b

Fig. 23.10 Trough area. 
(a) Preoperative.  
(b) After fat transfer

b1 b2

c1 c2

Fig. 23.8 (continued)
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24.1  Introduction

The history of neck rejuvenation began with simple 
skin excision and then progressed to modification of 
the platysma and the extraction of subcutaneous fat. 
Bourguet [1] described the first surgical platysma-
plasty through a submental incision in 1928. In 1964, 
Aufricht [2] described a lateral plication of the plat-
ysma to the mastoid fascia. Other important concepts 
came from Connell’s [3] work that demonstrated the 
need to modify subplatysmal structures such as bulging 
fat, ptotic submandibular glands, and prominent digas-
tric muscles. In 1988 Feldman [4] described his cor-
set platysmaplasty. This technique is now commonly 
used to flatten the submental plane and prevent a con-
cave hollow after subplatysmal lipectomy. Of course, 
Klein’s [5] development of tumescent anesthesia and 
influence on microcannular liposuction technique gave 
surgeons another tool to recontour the neck. This set  
the stage for Courtiss [6] to demonstrate that removal 
of submental fat with liposuction can, in the correct 
patient, redrape and recontour the skin of the neck 
without redundancy.

Over the last decade there has been an exponen-
tial increase in the number of new nonsurgical pro-
cedures that are designed to rejuvenate the aging 

neck. Most of them are marketed as being minimally 
invasive with no down time, yet at the same time pro-
viding maximal safety and effectiveness. A popular 
example includes the use of radiofrequency energy for 
skin tightening [7]. Applying thermal energy to the 
dermis is thought to stimulate new collagen forma-
tion, which will ultimately result in skin contraction. 
Laser lipolysis represents another recent innovation 
that is believed to help with skin tightening through 
the application of thermal energy, while at the same 
time enhance the sculpting effect of liposuction. There 
are also claims that laser-assisted liposuction may 
provide for more rapid healing and patient recovery 
[8]. Even Botulinum Toxin Type A has been used to 
diminish the appearance of unsightly platysmal bands 
[9]. Another procedure that has received much atten-
tion in the realm of neck rejuvenation is mesotherapy. 
This involves the injection of strategically placed 
small doses of phosphatidylcholine and deoxycholate 
(with or without additional homeopathic ingredients) 
to dissolve fat [10]. While all of these procedures may 
have some role in neck rejuvenation it is clear that 
the literature supporting their efficacy and durability 
is not mature [11, 12]. Just as important is the fact that 
these procedures do not address the problems of bulg-
ing subplatysmal fat, or provide effective long-term 
solutions for age-related changes of the platysma and 
submandibular glands. Our goal in writing this chap-
ter is to describe our approach to treating age-related 
changes of the neck. Even though these patients pres-
ent with a wide variation of abnormalities, we will 
provide a simplified approach to stratify the patients 
to undergo either microcannular liposuction, or some 
form of submentoplasty, with or without rhytidectomy 
(Fig. 24.1). The authors have found that an excellent 
aesthetic outcome that is durable can consistently be 
provided.
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24.2  Patient Assessment

Prior to any surgical procedure, taking an accurate 
and focused history along with the performance of an 
appropriate physical exam is essential. During this 
time one must develop a clear understanding of the 
patient’s concerns while simultaneously establishing 
whether the patient has realistic expectations. As with 
all cosmetic procedures, reviewing pictures from 
when the patient felt like they looked their best can 
be helpful. During the physical exam on cosmetic 
surgery patients it is very easy to focus on the aes-
thetic concerns and forget that occasionally a coexis-
tent pathologic abnormality may be present. The 
physician who evaluates a patient for contour irregu-
larities of the neck or submental fullness must 
remember that pathologic processes either benign or 
malignant within the thyroid, salivary glands and or 
lymph nodes are possible. Suspicious lesions should 
be dealt with appropriately. Once the physician is 
certain that there are no pathologic changes he or she 
should feel comfortable proceeding with the aesthetic 
evaluation.

The first thing to evaluate is the patient’s skin and 
its tone. A study by Gryskiewicz [13], stated that the 
most accurate predictor of poor skin retraction with 
cervicofacial liposuction is the presence of a crepe 
paper skin texture, which is characterized by a criss-
cross pattern of fine creases. This is thought to repre-
sent a loss of dermal skin elasticity (Fig. 24.2). The 
most dramatic skin retraction after closed cervicofa-
cial liposuction is seen in patients younger than 40 
(Fig. 24.3). Patients in the age group of 60 and  
above can however see very pleasing results with 
this  technique if they have adequate skin tone. 
Another limiting factor in achieving an excellent 
result with cervicofacial liposuction is the amount of 

Submandibular
gland

resection

Liposuction

Chin implant Facelift techniques

SubmentoplastyS

Fig. 24.1 A cosmetic surgeon must have a thorough knowledge 
of all options in neck surgery to determine what is the best treat-
ment plan for maximum aesthetic results

Fig. 24.2 This patient’s cervicomental skin has clearly lost 
 dermal elasticity and will not respond well to liposuction even 
if excess adipose tissue was present. She is an ideal candidate for 
a basic facelift

a

b

Fig. 24.3 (a) Preoperative 27-year-old female. (b) One year 
postoperative following basic microcannular liposuction super-
ficial to the platysma. This is a good example of a Type I neck 
that is ideal for liposuction only



24324 Cosmetic Surgical Rejuvenation of the Neck 

subplatysmal fat that is present. Determining pre-
cisely how much subplatysmal fat is present can be 
difficult. One technique is for the surgeon to pinch 
the skin gently with his or her fingers, and the 
observed residual fullness in the neck represents 
subplatysmal fat. Little has noted that if the submen-
tal tissue moves up and down with swallowing then 
the bulk of the tissue is subplatysmal [14]. Patients 
with very obtuse cervical-mental angles almost 
always have significant subplatysmal fat. Also, 
patients with extremely heavy necks typically have 
the majority of fat stored in the subplatysmal space 
(Fig. 24.4). Subplatysmal fat tends to be more firm 
and fibrous than preplatysmal fat and is more resis-
tant to liposuction. In addition, access to the subplat-
ysmal space with closed liposuction is potentially 
dangerous making and open approach preferable. 
Therefore, submentoplasty is necessary to rejuve-
nate the neck with significant subplatysmal fat 
(Fig. 24.5). Next, we assess chin projection while 
viewing the patient laterally. In females the chin 
should just touch or be no more than 2 mm behind an 
imaginary line that is perpendicular to Frankfurt’s 
line. This perpendicular line runs vertically through 

Fig. 24.4 (Left) Preoperative 
37-year-old. (Right) Two 
months postoperative 
following aggressive 
submentoplasty. Significant 
subplatysmal fat was directly 
excised under fiber optic 
illumination. No liposuction 
was performed until the entire 
flap was elevated to maintain 
adequate fat on the skin for 
redraping

Subplatysmal fat

Preplatysmal fat

Platysma

Fig. 24.5 Limited degree of cervicomental angle improvement 
that would be possible if only preplatysmal fat underwent lipo-
suction and the subplatysmal fat was not addressed in a patient 
with an obtuse chin–neck angle
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the vermillion border of the lip (Fig. 24.6). For men, 
the chin should touch the vertical line or project up to 
2 mm beyond. At this point one should also try to 
determine the level of the hyoid/thyroid complex. 
Usually, it resides at the C4 level. A normal, aestheti-
cally pleasing cervicomental angle is 105°–120° [15]. 
When the hyoid/thyroid complex is low, an obtuse 
cervicomental angle is created which limits the final 
aesthetic outcome that can be achieved. Sometimes, 
one can improve the appearance of an obtuse neck 
with the placement of a chin implant. The most 
important reason to recognize a low hyoid/thyroid 
complex is to counsel the patient regarding this find-
ing, thus ensuring that the patient has realistic expec-
tations regarding the outcome of the procedure.

Another common finding in the aging neck is plat-
ysmal banding. With age, the thickness of this muscle 
diminishes as does its tone. The resultant laxity along 
with midline atrophy appears as platysmal banding. 
When seen in the midline, the bands represent the 
dehiscence of the medial edges of the platysma. 
Although the bands may have developed some laxity 
they are still capable of contracting and have some 
static tone. This is demonstrated by the fact that they 
become less noticeable when injected with strategi-
cally placed botulinum toxin Type A. When evaluat-
ing the platysma, it is important to remember that 
platysmal bands are often not seen with the patient in 
repose. Asking the patient to animate and contract 
their platysma with a grimace may give one a better 
view of platysmal banding. If one does not see platys-
mal banding at rest and only with animation, removal 
of subcutaneous fat will leave them exposed. Therefore, 
these patients are not ideally suited for liposuction 

alone. Other contour irregularities that patients find 
displeasing include jowling, ptotic submandibular 
glands, and prominent digastric muscles. The ideal 
treatment for significant jowling is cervicofacial rhyti-
dectomy and patients need to be appraised of this fact. 
Mild improvement can be achieved via submento-
plasty and microcannular liposuction although one 
needs to stay superficial with suctioning to decrease 
the chance of marginal mandibular nerve injury. 
If submandibular gland ptosis is noted within the sub-
mental triangle one must decide whether resection is 
warranted. Prominent digastric muscles also need to 
be recognized during the initial patient evaluation. 
While subtotal resection is an option to deal with 
prominent digastric muscles the authors have been 
less satisfied with the results and have abandoned the 
technique because of unacceptable scarring, fibrosis, 
and contour irregularities. One should focus on not 
removing too much fat in this area. In addition, it is 
important to have an appropriate preoperative discus-
sion with the patient regarding realistic expectations 
when prominent digastrics are present. Finally, one 
should also evaluate the patient for asymmetry and 
include these findings in the discussion.

There are several classification schemes that one 
can use to categorize a patient’s neck for surgical 
 rejuvenation. Dedo’s [16] Type I–VI classification is 
often quoted and is useful, but we find that most 
patients can easily fit into several different classes 
using this approach. The authors’ simplified classifica-
tion matches physical exam findings with the appropri-
ate operative procedure(s). It also takes into account 
the need for chin implant, orthognathic surgery, and 
submandibular gland treatment.

6 months past chin implant & faceliftSize of chin implant needed estimated

Fig. 24.6 The horizontal line 
demonstrates “Frankfurt 
Horizontal” (FH), which 
should be maintained parallel 
with the floor. Two perpen-
dicular lines from FH can be 
used to estimate the need and 
size of chin implant required. 
The ideal position for most 
females is just behind the 
lower lip vermillion border
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24.3  Cuzalina and Bailey Cosmetic  
Neck Classification

Type I – Liposuction only (patient has good skin tone, 
minimal subplatysmal fat, no platysmal banding, nor-
mal submandibular glands, and minimal to no jowling)

Type II – Submentoplasty with or without liposuc-
tion (Patient has fair skin tone, subplatysmal fat bulging, 
and/or platysmal banding with minimal to no jowling.)

Type III – Rhytidectomy only (Patient has jowling 
and neck laxity with or without significant preplatys-
mal fat and the platysma has minimal laxity.)

Type IV – Rhytidectomy with submentoplasty with 
or without liposuction (Patient has significant jowling, 
facial cutis laxis, and either major platysmal banding 
or heavy subplatysmal fat for submentoplasty.)

Types I–IV may be followed by the letters A, B, or C. 
(A) The patient has microgenia or retrognathia and 
requires a chin implant or orthognathic surgery, (B) 
The patient has submandibular gland excessive full-
ness and may require submandibular gland resection, 
(C) The patient has a low hyoid position or obtuse chin 
neck angle and may have limited improvement capa-
bility that requires counseling (Fig. 24.7).

Type 1 Neck Type 2 Neck

Type 3 Neck Type 4 Neck

a b

c d
Fig. 24.7 Cuzalina and 
Bailey cosmetic neck 
classification. The four 
common neck classifications 
based on procedures required. 
(a) Type I requires liposuc-
tion only. (b) Type II is best 
treated with submentoplasty 
alone. (c) Type III can be 
treated with a facelift alone. 
(d) Type IV requires a facelift 
and submentoplasty 
combined. Subclassification 
A, B, and /or C can be added, 
where A represents chin 
weakness, B represents 
submandibular gland fullness, 
and C represents a low hyoid 
position
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Therefore a patient listed as Type IV AB would be 
a patient who requires a facelift with submentoplasty, 
chin implant along with submandibular gland resec-
tion (Fig. 24.8).

The goals in rejuvenation of the aging neck are:

1. To restore a more youthful cervicomental angle
2. To redrape and tighten the skin within the cervical/

submental region
3. To eliminate or decrease platysmal banding
4. To correct any deficiency in chin projection
5. To correct or improve skin laxity
6. To enhance the length and sharpness of the man-

dibular border
7. To soften or eliminate any contour irregularities 

associated with aging and fatty changes

24.4  Anatomy

When performing submentoplasty or submental lipo-
suction one must have an understanding of some key 
anatomic features of the neck in order to avoid compli-
cations and ensure an aesthetic outcome. The platysma 
(Greek for flat object or plate) is a vestigial muscle that 
originates in the fascia of the pectoralis major and 
inserts above the inferior border of the mandible. It is 
innervated by the lateral cervical nerves. Cadaver dis-
sections by Cardoso de Castro [17] have demonstrated 
that there is a decussation in the midline in 75% of 
people (Fig. 24.9).

With age, fat can accumulate above the platysma 
and below. The fat above the platysma is easily removed 

A ‘V’ shaped fullness in the SMG region is usually
indicative of glandular hypertrophy or ptosis that
can be evaluated during the submentoplasty

Fig. 24.8 (Left) Preoperative 
57-year-old. (Right) Three 
months following a facelift 
with submentoplasty, chin 
implant and partial subman-
dibular gland (SMG) resection. 
The patient has a Type IV AB 
neck. Type IV necks require 
both a facelift and submento-
plasty because of both extreme 
skin laxity, jowling and 
platysmal laxity. Subtype A 
indicates a weak chin and B 
implies SMG excess

a

b

c

Platysmal decussation

Fig. 24.9 (a) Type I: 75% of patients have limited decussation 
of the platysma extending 2–3 cm below the mandibular border. 
(b) Type II: 15% of patients demonstrate decussation of the plat-

ysma from the mandibular border to the thyroid cartilage. (c) 
Type III: 10% of patients demonstrate no decussation of the 
platysma
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with liposuction. Subplatysmal fat is more fibrous and 
is slightly whiter in color. In the cheek area the superfi-
cial musculoaponeurotic system (SMAS) is its equiva-
lent. This fat is more efficiently removed via sharp or 
electrocautery dissection. Below the subplatysmal fat 
the anterior digastric and mylohyoid muscles are 
 visible. Within the subplatysmal space one will also 
encounter the anterior jugular veins. When dissecting 
under the platysma one must be vigilant to avoid these 
veins as they may cause troublesome bleeding. The pos-
terior border of the platysma often runs parallel and just 
in front of the external jugular vein. At this location the 
external jugular vein crosses the sternocleidomastoid 
muscle as the vein moves toward the central portion of 
the clavicle. The midline of the hyoid bone is the land-
mark used prior to making a back-cut to mobilize the 
platysma. The hyoid also marks the inferior limit of 
platysmal resection in most cases. Submandibular 
glands are located underneath a layer of cervical fascia 
in the subplatysmal space lateral to the lateral border of 
the anterior digastric muscle. A more detailed descrip-
tion of this anatomy will be provided in the section on 
submandibular gland resection.

An important nerve that is most at risk for injury 
during submentoplasty or liposuction of the neck is the 
marginal mandibular nerve branch of the facial nerve. 
Injury to this nerve results in weakness of the ipsilat-
eral lower lip depressor muscles (depressor labii infe-
rioris, mentalis, and depressor anguli oris). The nerve 
leaves the anteroinferior edge of the parotid gland and 
runs deep to the platysma as either one main nerve 
trunk (40%) or as two branches (50%) or as three to 
four branches (10%) and then travels either above or 
below the mandible. Occasionally, the nerve runs 
1–2 cm below the mandibular border shortly after exit-
ing the parotid but proceeds back above the border of 
the mandible at the antegonial notch as it crosses over 
the facial artery. Baker and Conley wrote that in their 
clinical experience the nerve is usually 1–2 cm below 
the lower mandibular border but can be as much as 
3–4 cm below it [18]. Dingman and Grabb noted in 
their cadaver series that posterior to the facial artery 
the nerve passed above the inferior mandibular border 
in 81% of dissections. Anterior to the facial artery all 
of the marginal mandibular nerve branches innervating 
the mouth depressors passed above the lower border of 
the mandible [19]. Approximately 2 cm from the lat-
eral corner of the mouth the nerve becomes more 
superficial and enters the undersurface of the depres-
sors [20, 21, 22].

24.5  Liposuction

Upon completion of the patient’s aesthetic analysis a 
decision can be made to proceed with liposuction alone 
or in combination with submentoplasty or with submen-
toplasty and rhytidectomy. The most suitable patient for 
isolated submental and cervical liposuction has no plat-
ysmal banding, (at rest or with animation) minimal sub-
platysmal fat, no jowling and excellent skin tone. 
In addition, the ideal patient will have a good hyoid/thy-
roid position and a lack of submandibular gland ptosis.

In the past, surgeons used large spatulated cannulas 
and sought to remove as much fat as possible. This 
often lead to pleasing early results but in some cases 
significant scarring, contour irregularities, and even a 
skeletonized look resulted with the passage of time. 
The authors approach is to use microcannulas of 
approximately 2–3 mm in size. These smaller cannulas 
facilitate the sculpting process and decrease the likeli-
hood of contour irregularities. Our goal is to leave a 
uniform 4–5 mm of fat behind.

Recently laser lipolysis using YAG (yttrium–
aluminum– garnet) technology has become popular. The 
technology continues to evolve with different manufac-
turers claiming the benefits of different wavelengths. 
The touted benefits include better skin retraction, less 
bleeding and bruising, and a shorter recovery time.

The goal of this technique is to use laser energy to 
emulsify the fat prior to suctioning while heating the 
dermis which also may aid in skin contraction. The 
authors have used both 1,320 and 1,064 nm wavelengths 
and feel that there may be some benefit in small areas 
such as the neck. Much more needs to be learned about 
laser lipolysis. Specifically, what is the optimal wave 
length and ideal amount of energy delivery needed for 
collagen tightening while at the same time avoiding 
injury? The technology is further limited by its substan-
tial cost. Presently, we look forward to the publication of 
definitive studies. Essentially the most important thing 
required to achieve an excellent neck contouring result 
in the Type I patient is superb skills with microcannular 
liposuction and the ability to choose the correct patient.

24.6  Tumescent Anesthesia

Tumescent anesthesia was developed by Cosmetic 
Dermatologist Jeffrey Klein in 1985. Essentially Klein 
demonstrated that when dilute lidocaine solution is 
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combined with Epinephrine; liposuction can be safely 
performed under local anesthesia. Since that time 
Tumescent anesthesia has been incorporated into virtu-
ally every aspect of cosmetic surgery. The power of the 
technique is that it is safe, while at the same time provid-
ing profound long lasting anesthesia with a marked 
reduction in blood loss. This fact makes tumescent anes-
thesia useful with general anesthesia as well as with 
sedation or as a stand-alone technique. A review of the 
Physicians’ Desk Reference will show that the maxi-
mum safe dose of lidocaine is 7 mg/kg when used with 
epinephrine. This is actually an extrapolated dose limit 
that was established by a letter to the Food and Drug 
Administration in 1948 from Astra Pharmaceuticals. 
The letter stated that the safe dose for lidocaine “was 
probably the same as that for procainamide” [22].

Exhaustive and well-executed studies by Klein have 
demonstrated that the maximum safe dose for using dilute 
lidocaine with liposuction is 35 mg/kg [23]. Peak lido-
caine levels occur 12–24 h after administration for body 
liposuction but may occur as early as 3–4 h after facial 
tumescent anesthesia because of the increased blood flow 
in the face. In a study of 20 patients receiving approxi-
mately 50 mg/kg, peak levels were less than 3.5 g/ml. 
(The toxic threshold for lidocaine is 5 g/ml) With the 
tumescent technique, studies have also shown that up to 
4,000 ml of fat can be removed safely in one session [24]. 
When larger volumes of fat are removed the physiologic 
insult increases exponentially. Large volume liposuction 
is associated with potentially massive intravascular vol-
ume shifts and an increase in cardiac complications, deep 
venous thrombosis, and pulmonary embolism. Neck and 
facial liposuction is considered small volume liposuction 
and usually less than 100 ml of fat is removed.

Lidocaine’s main effects are due to decreased con-
ductance through the sodium channels which results in 
neural blockade and an antiarrhythmic effect. Lidocaine 
is hepatically metabolized and renally excreted, 10% 
of which is unchanged. Therefore, one should beware 
of the patient with undiagnosed liver disease such as a 
case of occult cirrhosis.

There are many drugs that may affect lidocaine 
metabolism. Any drug that is metabolized by the 
 cytochrome P450 3A4 (CYP3A4) system can incre-
ase the likelihood of lidocaine toxicity. The most com-
mon drugs that will affect lidocaine degradation 
include the proton pump inhibitors, benzodiazepines 
(loraze pam is an exception), serotonin reuptake inhibitors 
(Zoloft, Prozac, Lexapro, Celexa, Paxil, etc.), macrolide 

antibiotics and calcium channel blockers. Ciprofloxacin, 
Beta blockers and protease inhibitors may also increase 
the likelihood of toxicity [25]. When one or more of 
these drugs is being used by a patient in whom we are 
performing liposuction on multiple body areas, our 
approach is to stop the drug 1–2 weeks prior to surgery.

The risk of lidocaine toxicity with cervical and sub-
mental liposuction should obviously be low. However, 
when multiple procedures are being performed with 
tumescent anesthesia it is important to remember that 
lidocaine levels may not peak until 12 h later. The 
authors routinely check their patients on the evening 
of surgery and are cognizant of the fact that this is 
when lidocaine toxicity symptoms may manifest. The 
symptoms of lidocaine toxicity include: nervousness, 
dysarthria, tinnitus, metallic taste, apprehension, diz-
ziness, double vision, nausea, and vomiting. This can 
be followed by respiratory depression and seizures. 
Late manifestations include cardiac toxicity with bra-
dycardia, hypotension, depressed contractility, cardiac 
conduction, and finally, cardiac collapse.

Epinephrine is an important component of tumes-
cent anesthesia in that its alpha-1 agonist activity 
causes profound vasoconstriction. This markedly 
diminishes blood loss and bruising. The epinephrine 
also decreases the systemic absorption of lidocaine 
thereby reducing systemic toxicity [26]. A known side 
effect of epinephrine is tachyarrhythmia secondary to 
beta-1 agonist activity. In our experience, this is rarely 
seen in the doses used for submental liposuction. It has 
been shown that premedicating with the centrally act-
ing alpha 2 agonist Clonidine can reduce the frequency 
of tachyarrhythmia’s [27].

When one is performing liposuction under sedation 
only, it is important to add bicarbonate to the tumes-
cent solution. Shifting the pH in an alkaline direction 
will markedly reduce the pain and discomfort that the 
patient experiences when the relatively acidic lidocaine 
is injected. The goal is to obtain a bicarbonate concen-
tration of 10 meq/l [28]. For ease of use, an 8.4% solu-
tion of sodium bicarbonate is equivalent to 1 meq/ml.

24.7  Liposuction Technique

While standing or sitting the patient is marked with an 
indelible marker. This is an important step because 
once tumescent anesthesia has been infused and the 
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patient is in the supine position the patients original 
landmarks will be obliterated. During marking, it is 
helpful to outline the mandibular border, the posterior 
neck margins and areas jowling. If an area does not 
need suctioning then it is marked in red. If a chin 
implant is to be performed, this area is outlined on the 
mandible and the location of the skin incision marked. 
Digital pictures are then taken in the AP, oblique, and 
lateral positions (Fig. 24.10). These photos are pro-
jected in the operating room for reference during the 
procedure. With the patient asleep, the face and neck 
are sterilely prepped and tumescent anesthesia is 
infused. The author’s preferred tumescent solution for 
work in the face and neck area is: 30 ml of 2% lido-
caine with 1.5 ml of 1:1,000 epinephrine in 500 ml of 
normal saline.

A Wells Johnson (T) pump or an HK Klein (T) 
pump is used to administer the tumescent solution to 
the submental region via a 22 gauge spinal needle. 
A total of 150–200 ml of tumescent solution is infused. 
The needle enters the skin at three sites. Just under 
each ear lobe and under the chin. Care is taken to stay 
above the SMAS and the platysma and out of the exter-
nal jugular vein. One should also endeavor to avoid a 
“peau d’orange” appearance of the skin on areas that 
may be undermined. There are scattered reports of skin 
sloughing after rhytidectomy that are attributed to 
infusing too much tumescent too superficially, although 
we have not seen this problem. The access sites will 
ultimately be enlarged with a number 11 blade to allow 
entrance of our microcannulas. These locations allow 
for efficient and safe liposuction of the neck from mul-
tiple directions. Post procedure these access sites are 
not readily visible. The location of these access sites 
can easily be incorporated into the incisions for 

rhytidectomy, submentoplasty, and chin implantation. 
Following the infusion of tumescent anesthesia, the 
neck is the re-prepped and draped in a sterile fashion. 
Ideally, the surgeon should wait 15–20 min prior to 
initiating liposuction. This allows for maximal vaso-
constriction and a slight detumescence of the tissue 
which facilitates the surgeon’s ability to evaluate tissue 
thickness.

The goal of Type I isolated liposuction of the neck 
is to restore a more youthful, neck jaw angle. Just as 
important as removing fat from the neck and the sub-
mentum is the sculpting of the mandibular border. To 
accomplish this one should minimize any fat removal 
from the body of the mandible and focus on enhancing 
its shadow by removing fat below this area along the 
length of the mandible. One must beware however that 
if too much fat is removed in this area, the underlying 
submandibular glands and digastric muscles may 
become visible. Once the tumescent access sites have 
been enlarged with a number 11 blade a microcannula 
is introduced into the subcutaneous plane. With the 
patients neck carefully hyperextended, suctioning is 
initiated with a back and forth motion (Fig. 24.11). 
Care is taken to avoid penetration of the platysmal. It is 
also important to understand where the cannulas suc-
tion orifices are located to avoid “rasping” the dermis. 
To avoid dermal damage with its resultant scarring one 
must focus on keeping the cannula openings toward 
the platysma. With each passage of the cannula the 
surgeon must be sure of which plane the tip of the can-
nula resides. The depth of the cannula and the amount 
of fat removed is controlled with the flat portion of the 
nonworking hand. With increasing pressure against the 
skin and subcutaneous tissue, the cannula will be more 
efficient in its fat removal and can be directed deeper. 

Area of
resection

Level of platysmal
back cut

gland

Fig. 24.10 Preoperative 
markings for submentoplasty 
demonstrating boundaries 
such as the mandibular 
border in blue along with the 
level for a platysmal 
back-cut if desired. The 
location of the submandibu-
lar gland and maximum 
jowling is also noted
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A smooth surface is developed by suctioning an area 
from multiple directions in multiple planes. After each 
pass of the cannula it is directed in a new location. 
Multiple passes in the same plane will cause irregulari-
ties that may not be correctable. The uniformity of the 
skin surface can be checked visually, and also by feel 
as one runs ones fingers over the area of interest. 
Thickness is determined by pinching the skin and sub-
cutaneous layer with the fingers of both hands and 
comparing one area to another. Another technique is to 
lift the skin and subcutaneous tissue with the micro-
cannula. Lumpiness will be seen along the length of 
the cannula if one has not evenly removed fat from this 
area. The goal is to leave about 5 mm of fat. If fat is 
removed to the point where the dermis is in contact 
with the platysma, scarring and retraction are possible 
long-term sequelae. This is a problem that is not imme-
diately obvious and is very difficult to repair.

Despite the fact that liposuction of subplatysmal fat 
has been described in the literature we feel that subplat-
ysmal fat removal requires surgical approach through 
an open submental incision. Clearly, blind liposuction 
in this area could be hazardous. When suctioning above 
the mandible in the jowl region, it is important to avoid 
approaching this area from the submental access site as 
this will put the facial nerve at risk. In the jowl area, 
aggressive liposuction is also a reason for marginal 
mandibular nerve injury. When suctioning the jowl area 
very little fat needs to be removed and it is easy to 

create a depression or asymmetry. One can consider 
using a 10 cc syringe for the source suction in this area 
and/or a cannula no bigger than 1.75 mm. Typically, 
only 4–10 ml of fat needs to be removed from each 
side. Precise measurement of the aspirated fat is easily 
achieved with this technique and it is more difficult to 
perform oversuction in the jowl as compared to using 
traditional aspiration device.

At the completion of the procedure the access sites 
are closed with a single 5/0 plain gut suture (Ethicon). 
Reston Foam® 15631 (3M Medical St. Paul Minnesota) 
is placed over the submental region (Fig. 24.12). It is 
important to ensure that the underlying skin is smoothly 
redraped in the neck area prior to dressing placement. 
Coban® Wrap (3M Medical-Surgical) is then wrapped 
around the submentum and head for 24 h. On postopera-
tive day one the Coban is removed and a Hopping® neck 
lift bra is placed. This is worn 24 h each day for the first 
week and then only at night for the following 2 weeks.

24.8  Summary of Critical Points  
for Successful Liposuction

 1. Proper patient selection is essential.
 2. Preoperative markings should be precise.
 3. Infiltrate tumescent anesthesia in a uniform 

manner.

7mm Flat spatulated cannula
for open neck liposuction

a b

c

3mm 2mm

Fig. 24.11 Microcannulas 
are used for closed liposuc-
tion. (a, b) The three access 
sites are strategically located 
under each ear lobe and 
under the chin. (c) Flat 
spatulated cannula for open 
neck liposuction. (Left) 
7 mm. (Middle) 3 mm. 
(Right) 2 mm
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 4. Avoid suctioning against the dermis (The cannula 
holes should be oriented toward the platysma.)

 5. Place access sites for maximal cannula overlap 
and camouflage.

 6. Use an appropriate amount of epinephrine in the 
neck. (The extensive blood supply of the face/neck 
results in a more rapid loss of vasoconstriction 
with a resultant bloodier aspirate and potentially 
an increased likelihood of bruising and seroma 
formation.)

 7. Ensure that the fat is suctioned from multiple 
directions to decrease the likelihood of contour 
irregularities.

 8. Beware of aggressive suctioning in the region of 
the marginal mandibular nerve. Consider syringe 
only suctioning in the region of jowling (4–10 cm3/
side) or, at least limit, the amount of suctioning in 
the jowl to avoid nerve injury or irregularities.

 9. Leave a uniform layer of fat behind.
 10. Avoid aggressive suctioning over the mandibular 

body. One should aggressively suction under this 
area in order to accentuate the mandibular shadow.

24.9  Chin Implantation

Alloplastic chin implantation is a simple procedure 
with minimal risk, and is easily reversible. Correcting 
even mild deficiencies in the chin projection can dra-
matically improve the patient’s appearance. The lack 
of appropriate chin projection can be congenital or the 
result of the aging process as mandibular bone begins 
to resorb. Lack of projection may even be the result of 
both of these entities. As previously mentioned, the 
easiest technique to assess whether the patient has 

adequate anterior projection is to superimpose a line 
that is perpendicular to the Frankfurt horizontal line. 
The superimposed line should touch the vermillion 
border of the lower lip. The chin should ideally just 
touch this line or be no more than 2 mm posterior to it 
in females. This technique can also be used to estimate 
the implant size required preoperatively. Estimates of 
implant size can be made at the time of surgery using 
sizers, but patient positioning and tissue distortion 
from tumescent anesthesia may make intraoperative 
sizing difficult. Because of this the size of the implant 
is routinely determined prior to surgery.

The implant is placed through a 1 cm long submental 
incision if the implant is being placed without neck sur-
gery. The incision must be moved 2–3 mm posterior to 
the submental crease when augmenting the chin. If the 
incision is not moved posteriorly the anterior pull of the 
implant will tend to make the scar visible. Prior to sur-
gery, we determine where the midline of the mentum is 
and mark it. The authors also outline where we expect 
the implant to be positioned. Following skin incision 
electro cautery is used to dissect down to the periosteum 
of the mandible in the midline. Next, a subperiosteal 
pocket is created at the lower border of the mandible to 
the right and left of midline. The pockets should be 
adequate in length to accommodate the implant while 
avoiding overdissection so as to not affect implant sta-
bility. Care is taken not to injure the mental nerves. This 
can be achieved by ensuring that the dissection does not 
extend more than 8 mm above the mandibular border. 
The periosteal elevator should hug the inferior border 
of the mandible in the subperiosteal plane to maintain 
proper position. An Aufricht retractor can be used to 
help place the implant (Fig. 24.13). The silicone implant 
is then secured to the fascia at the inferior border of the 
mandible with a 2–0 Vicryl suture. Prior to securing the 

Fig. 24.12 Submental Reston 
foam® dressing. A pressure 
head wrap is placed over the 
foam to add additional 
compression to close the 
potential dead space that is 
often most troublesome from 
isolated submentoplasty.  
The dressing is applied in an 
attempt to decrease the 
chance for a seroma
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implant, it is important to ensure that the lateral wings 
of the implant have not folded over themselves. Also, it 
is important to ensure that the increased projection 
from the implant does not accentuate the depth of the 
labiomandibular sulcus (Fig. 24.14). If this is a prob-
lem one can modify the projection of the implant by 
shaving off some of its height with a number 15 blade. 
Mandibular deficiency with a deep bite is a common 
problem that can lead to a poor aesthetic outcome with 
a chin implant. Usually this problem requires orthog-
nathic surgery for best results. Once the implant is 
positioned and secured the wound is closed in two lay-
ers with a 4–0 Vicryl deep suture and 5–0 plain gut 
suture for skin. It should be noted that an intraoral 

incision can be used for chin implantation but requires 
cutting the mentalis muscle and an increased risk of 
morbidity to the mental nerve.

24.10  Submentoplasty

This procedure is designed to treat age-related prob-
lems of the neck that cannot be dealt with by liposuc-
tion or rhytidectomy alone. It is often combined with 
rhytidectomy, although it can be very useful as a stand-
alone procedure in the correct patient. The goal of sub-
mentoplasty is to treat platysmal banding, sculpt 

a bFig. 24.13 Chin implant 
placement technique. (a) An 
Aufricht retractor is used 
facilitate passage of each 
limb of the chin implant into 
the subperiosteal tunnel. (b) 
After the first limb is placed 
the implant is folded to allow 
placement of the other limb. 
Care is taken to ensure that 
the lateral wings do buckle 
within the tunnel

Deep labiomental
crease

a b

Fig. 24.14 (a) Thirty-nine-year-old female who has a Type II AC 
neck, which implies she is a candidate for an isolated submento-
plasty [2] and has a weak mandible (A) and low-anterior hyoid 
(C). She also has a deep labiomental crease secondary to a deep 

bite and mandibular hypoplasia. A chin implant would worsen the 
LM fold. (b) Therefore, the patient was treated with a mandibular 
advancement and isolated submentoplasty to correct perioral 
rhtyids along with the challenging aesthetic neck problem
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subplatysmal fat deposits, and finally, address cutis 
laxis of the neck. Additionally, ptotic submandibular 
glands can be treated via the submentoplasty incision, 
and jowling can be improved somewhat.

24.10.1  Submentoplasty Technique

In all patients, we endeavor to perform the procedure 
in a minimally invasive fashion. We find that there are 
very few patients who would require a direct excisional 
submentoplasty with its associated Z or W Plasty inci-
sion [29]. The authors would consider using this 
approach for the rare elderly male patient with exten-
sive cutis laxis of the neck who is not a candidate med-
ically or psychologically for rhytidectomy or general 
anesthesia.

During the initial evaluation of the patient, the posi-
tion of the hyoid and length of the mandible are noted. 
For those patients who have a low hyoid, which results 
in an obtuse cervicomental angle, the authors will 
often recommend a chin implant which can create the 
illusion of a more acute and pleasing cervicomental 
angle postoperatively.

Type II (Submentoplasty with or without liposuc-
tion) (Fig. 24.15): Prior to making our submentoplasty 
incision, the neck is infiltrated with approximately 
150 ml of tumescent fluid. Ideally, a 15 min waiting 
period is advised prior to beginning the dissection to 
allow for maximal vasoconstriction. During the infu-
sion, care is taken to stay within the subcutaneous 
plane. It is not necessary to infiltrate the subplatysmal 
fat and this may, in fact, be dangerous. It is essential to 

leave an even layer of fat attached to the dermis if one 
wants to avoid unsightly skin irregularities after 
redraping.

The usual submentoplasty incision is 3 cm in length 
and is in the submental crease (unless a chin implant is 
placed). Once the submentoplasty incision is made, an 
electrocautery with a Colorado needle tip is used to 
achieve hemostasis and dissect into the plane between 
the platysma and the subcutaneous fat. Facelift scis-
sors are then used to create a flap of skin with approxi-
mately 5 mm of fat attached to the dermis (Fig. 24.16). 
Closed liposuction is not preformed prior to submento-
plasty because control of the thickness of the skin flap 
can be more precisely controlled using a combination 
of scissor dissection to elevate the flap and open lipo-
suction under direct visualization. The dissection is 
extended to the posterior border of the mandible later-
ally and down to the inferior border of the thyroid car-
tilage. Care is taken to ensure that the dermis is not 
exposed or injured and that the undersurface of the flap 
is smooth. This type of wide undermining eliminates 
puckering and bunching of the skin and sets the stage 
for an aesthetic redraping of the skin once the prob-
lems with the underlying tissues have been dealt with. 
Next, we use a flat 7 mm spatulated cannula to liposuc-
tion the fat directly over the platysma under direct 
vision. Again the goal is to leave a smooth surface.

Visualization can be enhanced with a lighted 
tongue “sweetheart” retractor. The medial edges of the 
platysma are then identified and grasped with a hemo-
stat or Kelly clamp. The surgeon has the option to 
resect lax platysma or perform a midline plication. If 
suture plication is used; the platysma must be healthy 
and thick or the patient will be at risk for relapse of 

a b

Fig. 24.15 (a) Preoperative 
40-year-old male. (b) One 
month following an 
aggressive submentoplasty 
with subplatysmal fat 
excision, platysmal resection, 
and simultaneous chin 
implant. This is a good 
example of an obtuse chin 
neck angle and a diagnosis 
neck Type II AC
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because of dehiscence of the plication. The electrocau-
tery with a Colorado tip is then used to resect the mid-
line platysma and subplatysmal fat (Fig. 24.17). We 
make sure not to over-resect fat in this area as this may 
also lead to a displeasing midline contour postopera-
tively. It is in this region that the anterior jugular veins 

can cause problematic bleeding. Therefore, excellent 
visualization and precise resection of subplatysmal 
fat is essential. If bleeding is encountered, precise 
application of cautery or suture ligation will allow the 
operation to proceed. Once the midline fat has been 
resected, a decision is made as to how much tension 
will be present if a simple midline platysmal plica-
tion is performed. If tension is deemed excessive, we 
identify the hyoid and begin to back-cut the platysma 
at this level with the Colorado tip electrocautery. The 
incision extends approximately 5–7 cm in length and 
parallels the inferior border of the mandible. Extreme 
care is taken to avoid injury to nerves or vessels. Next, 
the platysma is undermined superiorly along the length 
of the back-cut. If submandibular gland ptosis is a con-
cern, resection of the superficial lobe of the gland is 
performed at this time. Once the platysma has been 
dissected free bilaterally, a corset platysmaplasty can 
be performed. Beginning inferiorly, the medial plat-
ysmaplasty can be performed. The medial platys-
mal edges are sutured to the hyoid fascia with a 2–0 
Monocryl suture (Fig. 24.18). A running suture is then 
used to further plicate the medial edges of the platysma 
in a cephalad direction. At the completion of the plica-
tion the surface of the platysma must be very smooth 

The dotted line represents the area
of undermining for a classic
submentoplasty

Fig. 24.16 Initial sharp scissor dissection for a submentoplasty 
from a submental crease incision “prior to” any liposuction in 
order to leave a uniform thickness (5–7 mm) of fat attached to the 
undersurface of the skin. A smooth fatty layer protecting the der-
mis is critical for avoiding fibrous and surface irregularities dur-
ing liposuction, submentoplasty, or facelifting. The dotted line 
represents the area of undermining for a classic submentoplasty

Platysma

Subplatysmal
fat

Mylohyoid

Fig. 24.17 Subplastysmal fat resection via submental incision
Fig. 24.18 Corset platysmaplasty showing the optional lateral 
back-cut at the level of the hyoid bone



25524 Cosmetic Surgical Rejuvenation of the Neck 

(Fig. 24.19). If a chin implant is to be used to help with 
deficient chin projection or a low hyoid position, the 
implant is placed at this time.

When patients present with an obese neck, with or 
without platysmal banding, we perform a more 
aggressive submentoplasty. The submentoplasty inci-
sion and scissor dissection proceeds in the same man-
ner as described earlier. Again, extreme care is taken 
to leave a uniform layer of fat attached to the dermis 
that is approximately 5 mm in thickness. Open lipo-
suction is performed under direct vision and submen-
tal fat excised in the midline. Next, lateral division of 
the platysma is performed at the level of the hyoid, 
and parallel to the inferior border of the mandible. At 
this point, instead of performing a corset platysma-
plasty a larger amount of platysma is resected supe-
rior to this back-cut incision (Fig. 24.20). Patients 
with heavy difficult necks often have very thin plat-
ysma muscle that increases the likelihood of recur-
rence with only a midline corset plication. A more 
aggressive resection of the platysma allows properly 
debulking these heavy necks of sub- and preplatysmal 
fat that result in a much more refined aesthetic 
improvement. The deep tissues must be left with a 
smooth surface. Once the resection is complete, we 
can “fine tune” or sculpt the surface contour with 
judicious use of the electrocautery. With this kind of 
aggressive platysmal resection, it is also helpful to 
leave a slightly thicker layer of fat on the skin flap 
(5–7 mm). The technique is challenging but we find it 
to be a more aesthetically pleasing and durable result 
in those patients with a thick difficult neck (Fig. 24.21). 
Using this approach, we no longer worry about the 
late reappearance of midline paramedian platysmal 
bands resulting from the breakdown of a plicated 

atretic platysma. Obviously, this type of aggressive 
resection of the platysma is not  appropriate in the 
patient with a thin neck.

Type III (Rhytidectomy with or without liposuc-
tion): In patients with jowling and cutis laxis of the 
face with a thin neck, we proceed with rhytidectomy 
and rely on the posterior direction of pull to elimi-
nate laxity in the neck and jowls (Fig. 24.22). When 
we have decided that cervicofacial liposuction is nec-
essary with the facelift, the liposuction procedure is 
performed first. This can help to facilitate later flap 
dissection.

Fig. 24.19 (Left) 
Preoperative 49-year-old 
female. (Right) Two months 
following a standard 
submentoplasty with no 
liposuction and only direct fat 
excision along with platysmal 
back-cutting and anterior 
advancement with corset 
plication starting at the hyoid. 
This is an example of a Type 
II neck

Fig. 24.20 A more aggressive platysmal resection. This tech-
nique is useful for heavier necks with extensive platysmal laxity
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Type IV (Rhytidectomy and submentoplasty with or 
without liposuction): In neck rejuvenation, patients who 
present with jowling and significantly lax tissue below 
the mandible, a rhytidectomy will be needed along with 
a submentoplasty (Fig. 24.23). Some surgeons believe 
that a submentoplasty is rarely necessary when perform-
ing a facelift because moving the SMAS and platysma 
posteriorly is adequate to improve anterior neck contour. 
We feel that this leads to early recurrence of neck laxity 
and platysmal banding. In addition, some surgeons feel 
that the anterior plication of the platysma may inhibit 
posterior elevation of the jowl thereby diminishing the 

efficacy of the facelift (Fig. 24.24). We believe that sub-
mentoplasty is virtually always a necessary adjunct to a 
facelift. Maintaining harmony between the aging face 
and neck is always an important goal, and we feel that it 
is the rare patient that will not benefit from directly reju-
venating the neck at the same time that the facelift is 
being performed. This is especially true if there is heavy 
subplatysmal fat or major platysmal laxity.

In all postoperative neck rejuvenation patients, care 
is taken to ensure that the skin is smooth and that fold-
ing or wrinkling does not occur when the tailored piece 
of Reston Foam® is placed. The area is then dressed.

a bFig. 24.21 (a) Preoperative 
58-year-old female. (b) Six 
months following a facelift 
with aggressive submento-
plasty. Her preoperative neck 
diagnosis would be classified 
as a Type IV C. Heavy necks 
like this are some of the most 
challenging to obtain 
consistent long-term and 
dramatic results

a1 b1

a2 b2

Fig. 24.22 (a) Preoperative 
patient has a classic Type III 
neck with minimal platysmal 
banding but severe skin laxity 
and jowling that responds 
well to a facelift only. (b) 
Postoperative
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24.11  Dealing with the Visible 
Submandibular Gland

A visible submandibular bulge after submentoplasty, 
neck liposuction, or facelift can detract from what 
would have been an outstanding surgical outcome. 
One can hopefully anticipate this problem during the 
preoperative workup. Unfortunately, it is often 
missed or neglected and not noticed until a few 
months postoperatively when the patient asks what is 
this bulge?

Numerous techniques have been described to deal 
with this situation including Gore-Tex slings used by 
Conrad et al. [30], Gore-Tex sutures by Ramirez [31], 
and suspension sutures by Giampapa et al. [32]. More 
recently, Guyuron and Jackowe [33] described a bas-
ket suspension technique for ptotic submandibular 
glands. The authors have tried many of these tech-
niques including the use of an Alloderm® neck sling 
and found them not to be durable in our hands. The 
preferred approach for treating the bulging or ptotic 
submandibular gland is partial resection of the superfi-
cial lobe.

When a submandibular bulge is identified on the 
preoperative physical exam, one must remember that 
there are many reasons for a submandibular bulge 
besides ptosis and benign involutional enlargement. 
Rarely, bilateral submandibular bulges are due to sia-
losis (also known as sialadenosis). This is a rare cause 
of benign, non-neoplastic enlargement of the subman-
dibular glands. It more commonly affects the parotid 
gland and is most often seen in patients with alcoholic 
cirrhosis. Also patients with various endocrine disor-
ders such as diabetes and hypothyroidism can develop 
sialadenosis. One should also remember that a bulge in 
the submandibular region may represent a malignant 
process. Although ptotic submandibular glands are 
often asymmetric, various clues in the patient’s history 
and physical exam should prompt one to proceed with 
a workup prior to submentoplasty and resection. The 
typical benign submandibular gland is somewhat 
moveable, smooth, and firm to touch. A history of 
rapid change in size or swelling, the presence of pain 
and changes noted with eating may be helpful. When 
one is suspicious as to the etiology of the bulge, a fine 
needle aspiration biopsy may be helpful. The etiology 

a bFig. 24.23 (a) Preoperative 
70-year-old female. (b) One 
month following an 
aggressive submentoplasty 
with subplatysmal fat 
excision, platysmal resection, 
partial submandibular gland 
resection, and simultaneous 
facelift. This is a good 
example of a grade 4AB

Anterior
platysmal
plication

Posterior
platysmal
elevation

Fig. 24.24 Posterior platysmal and superficial musculoaponeu-
rotic system (SMAS) plication during facelift surgery may have 
some restrictions when anterior platysmal plication is also per-
formed. While this “hammock” effect may be beneficial overall, 
elevation particularly in the jowl region may be hampered from 
the opposing vector effect. Note posterior platysmal elevation
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of submandibular lymphadenopathy can also be deter-
mined with this technique.

Partial submandibular gland resection is performed 
through a submental incision after the submentoplasty 
skin flap has been elevated with facelift scissors. The 
platysma is elevated laterally beginning at the midline. 
Excellent visualization with a lighted retractor and a 
dry operative field are essential. Once an appropriate 
amount of subplatysmal fat has been removed, the 
gland is located just lateral to the lateral edge of the 
anterior digastric muscle. True submandibular gland 
excess will be obvious at this time and allows for easy 
location. The submandibular gland should be left alone 
if no obvious fullness is noted. The gland is covered 
with a thin layer of cervical fascia and an extended 
Colorado tip electrocautery is used to incise the fascia. 
Once the fascia is incised, the pink tissue of the gland 
is seen. The anatomy of the bilobed submandibular 
gland as seen through a submental incision is that the 
superficial lobe wraps around the posterior border of 
the mylohyoid muscle (Fig. 24.25). During resection, the 
deep lobe is not seen and only subtotal excision of 
the superficial lobe is carried out (Fig. 24.26). Typically, 
the submandibular gland produces only 20% of the saliva 
in the oral cavity but leaving much of the gland above 
the mylohyoid helps limit saliva production losses. 
Long forceps are used to grasp the gland as it is slowly 

teased and dissected from its pocket. Resection takes 
place at the level of the cervical fascia and not within 
the capsule to protect the surrounding nerves. They 
include the more superficial marginal mandibular 
nerve and the deeper hypoglossal and lingual nerves. 
In a cadaver study by Singer, all nerves were found to 
be external to the submandibular gland capsule with 
the exception of the autonomic plexus. The hypoglos-
sal nerve is found posterior to the tendinous junction of 
the anterior and posterior digastric muscle deep within 
the visceral layer of the neck. The lingual nerve is 
located cephalad and medial to the deep lobe. The 
marginal mandibular nerve is identified approximately 
3.7 cm (range 3–4.2 cm) cephalad to the inferior limit 
of the submandibular gland [34, 35]. The cautery is 
used to slowly excise the bulging anterior portion of 
the gland. As one proceeds with resection, the surgeon 
must remember that the posterolateral portion of the 
superficial lobe has perforating branches of the sub-
mental artery and vein (which arise from the facial 
artery) that may cause troublesome bleeding. Once the 
gland is resected, the overlying fascia is closed with a 
2–0 Vicryl suture. This may prevent recurrent ptosis 
and decrease the chance for postoperative hematoma 
and sialocele. Clearly, one should have expert knowl-
edge of the anatomy and be very comfortable working 
through a 3 cm incision (Fig. 24.27). Submandibular 
gland resection is not for the novice submentoplasty 
surgeon. The potential problems are as follows:

Mylohyoid

Superficial lobe
of submandibular
gland

Hyoid
bone

Fig. 24.25 Mylohyoid and superficial lobe of submandibular 
gland

Platysma

Cervical fascia

a

Superficial lobe
submandibular

gland

b

Fig. 24.26 (a) Partial resection of the superficial lobe of the 
submandibular gland after elevating the platysma laterally. The 
gland must be approached from the inferior and medial edge to 
avoid damage to unwanted nerves and vessels. (b) Excised 
superficial lobe submandibular gland
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1. Difficult to control bleeding from branches of the 
facial artery

2. Thermal injury or neuropraxia to the marginal man-
dibular and other nerves in the region

3. The possibility of leaving the patient with xerosto-
mia (low risk)

4. Increased risk of developing a seroma or hematoma
5. Risk of salivary fistula or sialoma (low risk)

24.12  Complications

24.12.1  Over-resection of Fat

Aggressive fat removal with cervical liposuction may 
result in a pleasing appearance initially but ultimately 
may result in fibrosis (Fig. 24.28). The term cobra neck 
deformity has been used to describe the central skeleton-
ized look or hollow mid-submentum that results from 
over-resection. This deformity can also result from a 
relative under resection of fat laterally. This is a difficult 
problem to treat and can potentially result in litigation. We 
emphasize that it is important to leave at least 4–5 mm of 
fat on the skin flap and to avoid rasping the dermis with 
the suction cannula. One must be constantly aware of the 
orientation of cannula opening and its relationship to the 
dermis. The use of microcannulas 2–2.5 mm diameter 
decreases the likelihood of localized over-resection in 
the neck compared to larger instruments. Ensuring that 
the cannula is moving to a different location with each 

pass is essential as is frequent analysis of the thick-
ness of the tissue remaining. The goal in cervicofacial 
liposuction is to resculpt youthful neck contours while 
leaving an adequate amount of fat to avoid scarring 
and unmasking underlying structures such as the sub-
mandibular glands, platysmal banding, and digastric 
muscles.

Once contour irregularities have developed one 
must decide whether this can be corrected with addi-
tional adjacent liposuction or autologous fat grafting. 
Rarely, it may be necessary to elevate the skin flap to 
allow for redraping. Residual platysmal banding can 
be treated with Botulinum toxin Type A. Five unit 
doses injected into the band at intervals of 2 cm can be 
helpful [9]. Up to 20 units of Botox is typically required 
to treat each band. As with any liposuction case, it is 
much easier to take more out at a later time if needed 
versus trying to treat fibrosis or a depression due to 
overzealous liposuction.

24.12.2  Sialocele

The development of a sialocele after cervicofacial lipo-
suction or submentoplasty is rare (<.05%). One would 
expect to see this more commonly after submandibular 
gland resection or aggressive facelifts. The sialocele 
can be a nuisance. Often the patient can swell exten-
sively every time they smell food or get hungry. 
Immediate enlargement upon eating is diagnostic in 
most cases to distinguish this straw-colored fluid from a 

a b

Fig. 24.27 (a) Preoperative 54-year-old female. (b) Six months 
following an aggressive submentoplasty with subplatysmal fat 
excision, platysmal resection, small chin implant, and partial 

 submandibular gland resection. Note the slight irregularity where 
the gland would normally have some residual bulging. Slight over-
resection of fat may have contributed to the minor irregularity
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seroma [36]. They rarely require surgical intervention 
unless the volume does not decrease or if skin integrity 
is compromised. The initial treatment is simple needle 
aspiration and a strategically placed pressure dressing. 
A sialocele can be differentiated from seroma by the 
finding of high amylase content although this is rarely 
required for diagnosis. Repeated aspirations are almost 
always necessary to resolve the problem. One can also 
inject Botulinum Toxin Type A, 5 units directly into the 
gland to hasten sialocele resolution. In addition, scopol-
amine patches can be applied every 8 h to decrease sali-
vary production. Reassurance is often needed especially 
if it is from the parotid gland rather than from the sub-
mandibular gland, since the parotid produces larger 
amounts of saliva and may take 1 month to resolve.

24.12.3  Nerve Injury

The most common nerve to be injured from cervicofa-
cial liposuction and or submentoplasty is the marginal 
mandibular branch of the facial nerve. The injury usu-
ally occurs as a result of aggressive suctioning in the 
region of the jowl or where the nerve crosses the man-
dibular border. In addition, this injury can occur with 
aggressive resection of the submandibular gland or 
platysma resection. Typically, the nerve is extensively 
arborized in the area of injury, making permanent dys-
function rare. The injury manifests in lower lip depres-
sor dysfunction with associated inability to depress the 
corner of the mouth and lower lip on that side. The 
most effective treatment is to inject 5–10 units of botu-
linum toxin Type A into the contralateral lip depressor. 
This will provide the patient with symmetry that should 

last 3–4 months which is the typical time it takes for 
either the neuropraxia to resolve or the uninjured 
arborized branches to provide full innervation to the 
lip depressors. It is reasonable to wait 4–6 weeks prior 
to using Botox as the resolution of edema may be all 
that is required to regain function.

24.12.4  Seroma

Any time a skin flap is raised seroma formation is pos-
sible. It is estimated to occur at a rate of less than 3% 
with facial liposuction. Adequate post-operative com-
pression helps to reduce the incidence mechanically. 
Without a doubt, excessive tissue trauma as seen with 
overly aggressive liposuction or use of large diameter 
cannulas increases the risk of seroma formation more 
than anything else. When submentoplasty is per-
formed, it is essential to ensure that adequate hemosta-
sis has been achieved as the pooling of blood may 
contribute to this problem. The approach to seroma 
development is to perform serial needle aspirations 
that are followed with the placement of compression 
dressings. Untreated seromas of variable hemoglobin 
content can lead to fibrosis, unsightly skin retraction 
with irregularity, and even capsule formation.

24.12.5  Skin Redundancy

This problem is often the result of poor patient selec-
tion. As mentioned earlier in this chapter, patients who 
present with crepe paper-type skin and or excessive 

Irregularities

Fig. 24.28 (Left) 
Preoperative. (Right) 
Complication created by 
liposuction alone when 
platysmal laxity existed 
preoperatively. Platysmal 
bands are noticeable because 
of the skeletonization over 
muscle laxity
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laxity are poor candidates for isolated cervicofacial 
liposuction or submentoplasty. Usually, when there is 
residual skin laxity it is in the midline. For older men, a 
reasonable option may include a direct excisional sub-
mentoplasty with a Z or W plasty. These men often are 
not interested in a traditional facelift with its associated 
downtime and telltale scars. A traditional lower face and 
neck lift with submentoplasty remains the procedure of 
choice for significant lower face and neck laxity.

24.12.6  Chronic Pain

Chronic pain is usually not seen after cervical liposuc-
tion but can occasionally be seen after submentoplasty. 
Typically, this will resolve in a few months and can be 
a result of the tightness of a corset platysmaplasty. The 
pain also can be a result of irritation of sensory nerves 
and the character of the pain may help to identify this. 
Development of a neuroma must also always be ruled 
out. Medications such as Elavil, Neurontin, or Lyrica 
may be helpful in dealing with severe chronic neuro-
pathic pain. Fortunately, most postsurgical pain is tem-
porary in the neck.

24.12.7  Post-inflammatory 
Hyperpigmentation

This is a problem that would be seen more commonly in 
patients with Fitzpatrick skin Types III or greater. With 
time, the hyperpigmentation almost always resolves 
without treatment. One can however speed up the reso-
lution of the hyperpigmentation with the application of 
prescription grade strengths of hydroquinone (4% or 
greater) or kojic acid to the affected areas. Use of intense 
pulsed light or laser therapy to treat post-inflammatory 
hyperpigmentation is occasionally required.

24.12.8  Infection

Infections after surgical procedures in the head and neck 
area are rare primarily because of the excellent blood 
supply. When one suspects infection one should, if pos-
sible, obtain a specimen for gram stain along with 

cultures and sensitivities to guide antibiotic therapy. The 
most common organisms are typical skin flora, notably 
Staphylococcus and Streptococcus (Fig. 24.29). Over the 
last decade there has also been a shift in the prevalence 
of methicillin-resistant Staphylococcus. Previously, this 
was hospital-acquired organism whereas now many 
methicillin-resistant Staphylococcus aureus (MRSA) 
infections are community acquired. The community-
acquired MRSA is often sensitive to trimethoprim- 
sulfamethoxazole and Clindamycin [37]. The initial gold 
standard treatment for hospital-acquired MRSA remains 
Vancomycin. Although rare, the patient with severe pain 
or redness that is disproportionately higher than one 
would expect or an infection that does not improve with 
first line treatment should lead the surgeon to suspect the 
possibility of: Necrotizing fasciitis, atypical mycobacte-
rium, herpetic viral infections, or fungal infections.

24.12.9  Bleeding and Hematomas

Most postoperative hematomas occur within the first 
24 h when postoperative pain causes an increase in 
blood pressure or the patient bends over or valsalvas 
and increases pressure. The Tumescent anesthesia tech-
nique has revolutionized cosmetic surgery in many 
ways. There is a dramatic reduction in bleeding during 
procedures with this technique which translates into 
decreased bruising. The literature does not identify a 
lower rate of hematoma formation after surgery using 

Fig. 24.29 Staph folliculitis after submentoplasty
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tumescent anesthesia versus standard local anesthesia. 
Reducing the chance of bleeding with surgery begins 
before the procedure. Uncontrolled hypertension must 
be corrected. Baker and others have shown that the use 
of Clonidine preoperatively has lowered the hematoma 
rate with rhytidectomy. This centrally acting alpha 2 
agonist decreases sympathetic out flow and can also 
cause sedation. It further has been shown to reduce the 
need for postoperative narcotics [38]. Use of this medi-
cation in elderly patients on beta blockers is not recom-
mended. Any history of bleeding problems with prior 
surgery or within the family should be appropriately 
investigated. Medications that might affect platelet 
function or the clotting cascade must be discontinued to 
allow sufficient time for the return of normal clotting. 
When performing multiple cosmetic procedures on the 
same patient it is important to realize that the vasocon-
strictive effect of epinephrine will wear off more quickly 
in the face and neck area as compared to other parts of 
the body due to the rich blood supply. Because of this a 
higher concentration of epinephrine is used in the face 
and neck area. During submentoplasty, the most com-
mon area to encounter bleeding is from the anterior 
jugular veins. Precise suture ligation or cautery per-
formed under direct vision with a very good lighted 
retractor is critical. When partial submandibular gland 
resection is performed one can easily develop bleeding 
from perforators of the submental artery and vein, 
which are branches of the facial artery and vein. 
Desperate attempts to control arterial bleeding in this 
area can increase the risk of injury to the marginal man-
dibular nerve and lingual nerve. Excellent lighting, 
exposure and suctioning should facilitate pinpoint cau-
terization of the vessels. One must always remember to 
stay calm and simply place gauze packs for pressure to 

control large areas, so care can be used to isolate each 
and every significant bleeder. If this is not successful, 
careful suture ligation should be performed while being 
mindful of the nearby neural anatomy.

When hematomas occur postoperatively one can 
consider needle aspiration under local anesthesia if the 
hematoma is small. Naturally large or rapidly expand-
ing hematomas should be immediately drained surgi-
cally. Consider placing a drain at that time even though 
drains are not used routinely for facial surgery. The lit-
erature has not demonstrated that drains decrease the 
chance of hematoma formation. Close postoperative 
follow-up in this situation is mandatory. At the time of 
those postoperative visits one will often see areas of 
induration in the area where the hematoma was located. 
This will often respond to external ultrasound and 
massage. Occasional injections of small doses of 
Kenalog 10 mg/ml will also help to soften these areas.

24.12.10  Skin Slough

This problem is rare with traditional microcannular 
liposuction or submentoplasty. Ischemic changes have 
recently become more common with the use of laser 
lipolysis. Regardless of the exact wavelength used, too 
much heat building up below the skin can cause ther-
mal injury. The picture below demonstrates full thick-
ness burn necrosis in a patient who underwent 
laser-assisted liposuction of the jowls with submento-
plasty (Fig. 24.30). The burn likely occurred as a result 
of not moving the laser fiber continuously and perhaps 
being too superficial. This type of injury can require 
local wound care and even skin grafting.

a b

Fig. 24.30 Thermal injury 
from laser-assisted liposuc-
tion. This is a full thickness 
burn that was treated with 
local wound care. Avoiding 
these kinds of injuries 
requires that the laser fiber be 
in constant motion, especially 
when near the dermis
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24.13  Conclusions

With our rapidly aging population the number of 
patients seeking rejuvenation of age-related changes of 
the neck will undoubtedly increase. While rhytidectomy 
has traditionally been the cornerstone technique that has 
been used to achieve this goal, there are many cases 
where submentoplasty or liposuction is appropriate as 

stand-alone procedures (Fig. 24.31). When used in the 
appropriate patient they are truly minimally invasive 
and yet can provide spectacular results with minimal 
downtime (Fig. 24.32). Clearly, many patients will ben-
efit from a combination of techniques (Fig. 24.33). 
To provide an optimal outcome for patients seeking this 
kind of care, one must be versatile and have “all of the 
tools in the tool box.”

a bFig. 24.31 (a) Preoperative 
40-year-old female. (b) One 
month following an 
aggressive submentoplasty 
with subplatysmal fat 
excision, platysmal 
resection, and simultaneous 
facelift. This is a good 
example of an obtuse chin 
neck angle grade 4AB

Fig. 24.32 (Left) 
Preoperative 45-year-old 
Hispanic female. (Right) Six 
months following submento-
plasty with back-cutting and 
anterior platysmal plication 
along with chin implant 
placement. She is an example 
of a type II A neck deformity 
pre-op. No skin was excised
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25.1  Introduction

Submental liposuction alone, or as an adjunct to a more 
formal neck lift with platysmaplasty and/or facelift, is 
a procedure that can result in significant contour 
improvement in the submental area. Initially performed 
in the late 1970s via a lateral approach and a larger can-
nula, it has since evolved into a procedure performed 
with smaller cannulas and a submental incision [1, 2]. 
Liposuction of the mandibular border, jowl, and cheek 
has also been added to improve the contour of the lower 
face. Subplatysmal fat, while better excised under 
direct vision, has also been removed via liposuction.

Submental liposuction is traditionally reserved for 
younger patients with good skin tone, elasticity, skin 
contraction, and adherence. The goal of such an opera-
tion is to achieve the criteria demonstrated in youthful 
necks. These criteria have been described as: a distinct 
inferior mandibular border from mentum to angle with 
no jowl overhang, a visible subhyoid depression, a vis-
ible thyroid cartilage bulge, a visible anterior sterno-
cleidomastoid bulge, a submental-sternocleidomastoid 
line angle of 90° or a cervicomental angle of 105–120° 
[3]. The chin neck relationship is also considered in 
the aesthetic rejuvenation of the lower face. Chin aug-
mentation is oftentimes performed in conjunction with 
submental liposuction. Individuals who either are not 
candidates for a facelift or do not desire the extended 
recovery period of a facelift may achieve improved 
appearance with submental liposuction alone. In these 

patients, who are often older in age, midline fullness is 
the best predictor of a good outcome whereas as thin 
skin is the best predictor of a poor outcome [4]. The 
presence of platysmal banding and subplatysmal fat 
should be noted as these conditions will be inade-
quately treated by submental liposuction alone.

25.2  Technique

As for all aesthetic plastic surgery procedures, a 
thorough physical examination of the neck is criti-
cal to proper patient selection and the achievement 
of outstanding results. The examination begins with 
an assessment of the skin. Crepe paper thin skin is 
a predictor of a poor outcome unless a concomitant 
facelift is performed. The presence of multiple, deep 
horizontal, or oblique creases in the neck predict poor 
redraping of the skin postoperatively. A snap test dem-
onstrates the tone and elasticity present in the skin.  
A pinch test revealing an excess amount of skin lax-
ity may dictate an excisional procedure. The apparent 
cervical skin excess evident after submental liposuc-
tion is required for effective contouring of the neck. 
An assessment of the amount and location of preplat-
ysmal fat is then made. Midline fullness, even more so 
than age and skin tone, is the best predictor of a good 
outcome. Generally, a pinch thickness of 1.5–2.0 cm 
will be evident. Subplatysmal fat is filled with con-
nective tissue and feels firmer than preplatysmal fat. 
Clenching of the teeth with subsequent contraction of 
the platysma will help define the presence of preplat-
ysmal fat. The presence of visible platysmal banding 
with and without animation should be noted. The posi-
tion of the hyoid-thyroid complex is examined. A low 
position of the hyoid-thyroid complex often equates to 
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a less  well-defined cervicomental angle, which may 
limit the achievement of optimal results following 
submental liposuction. Asymmetries and submaxillary 
gland fullness are also noted. Standard preoperative 
photographs including anterior, lateral, and oblique 
views should be obtained.

Prior to the initiation of the procedure, appropriate 
landmarks are outlined in the upright sitting position. 
This is crucial as landmarks change when in the recum-
bent position. These landmarks include: the mandibu-
lar border, the marginal mandibular nerve, the borders 
of the sternocleidomastoid muscle, and the thyroid 
cartilage and the hyoid bone. The localized area of fat 
is also outlined.

The procedure may be performed under general 
or local anesthesia. Endotracheal tube placement dur-
ing general anesthesia may limit the ability to appro-
priately liposuction the area. Generally, submental 
liposuction can be performed through a well-placed 
submental crease incision. Retrolobular incisions are 
used in those cases where extensive fat removal and/
or cross-tunneling is required. A pinch test performed 
while the cannula is inserted aid in determining the 
appropriate depth of the cannula. Pretunneling is cru-
cial in this area to determine the appropriate plane of 
dissection and evacuation. The safe plane is superficial 
to the platysma muscle. It further aids in the smooth 
redraping necessary in this area following liposuction. 
Subdermal suctioning is not recommended as this may 
result in subdermal vascular plexus injury causing skin 
loss, surface irregularities, pigmentary changes, and 
prolonged induration. Small bore (1 –3 mm) Mercedes 
tip cannulas or spatula cannulas with the holes oriented 
away from the dermis are used. Liposuction performed 
with the cannula holes directed toward the dermis has 
also been described [5]. Hyperextension of the neck is 
a helpful position for this procedure. A gentle to and 
fro excursion of the cannula is employed. The cannula 
is passed more frequently over the area of fat deposition 
with feathering of the edges beyond the area of maxi-
mal deposition. Total volumes removed range from  
25 to 100 ml or more depending on the size of the neck 
and amount of fat. Decreased suction power or hand 
suction can be employed. Constant use of the pinch 
test to determine the end point or completion of suc-
tioning is vital. A pinch test of less than 1 cm over the 
entire treated region is usually achieved. Conservative 
removal of fat will yield excellent results. Less is more 
in submental liposuction. Over-liposuctioning of fat in 

this area is disastrous as the remaining inadequate sub-
mental fat will result in dermis adhering to the platysma 
causing unsightly irregularities. This complication is 
difficult if not impossible to correct. Occasionally, con-
tour irregularities and ridging may occur despite uni-
form fat aspiration and pinch thickness. Fibrous bands 
passing from the platysma to the dermis are the usual 
cause and can be divided using a closed neck dissector 
or sharp scissor dissection. Layered closure of the inci-
sion and the application of a compression garment for 
at least 7 days complete the procedure.

25.3  Discussion

There have been multiple mechanisms postulated for 
the generally excellent results obtained following sub-
mental liposuction [6]. The results obtained may be 
related to: amount of fat removed, the creation of mul-
tiple tunnels, contractile healing of the multiple tun-
nels, redraping of skin over liposuctioned areas, and/or 
the inherent elasticity of the skin. It is likely that a 
combination of factors is involved in the outcome fol-
lowing submental liposuction.

Complications of submental liposuction include: 
bleeding and hematoma, infection, hypesthesia, skin 
loss, hyperpigmentation, prolonged induration, mar-
ginal mandibular nerve injury, and perforation of the 
skin, larynx, trachea, or carotid. Aesthetically, over- or 
under-resection is possible as is dimpling and contour 
irregularities. Skin excess or insufficient redraping is 
also an outcome that is possible is patients inadequately 
selected for this procedure.

Skin contraction following liposuction is undoubtedly 
the rate limiting step to an ideal outcome. Traditional 
suction-assisted lipectomy of the submental area has 
been demonstrated to produce excellent results in prop-
erly chosen patients [4, 7]. Internal ultrasound-assisted 
liposuction, external ultrasound-assisted liposuction, and 
power-assisted liposuction have all been employed in the 
attempt to improve skin contraction and ultimately the 
aesthetic result [6].

The recent addition of laser-assisted liposuction has 
added to the adjunctive technological armamentarium 
available for liposuction surgeon [8]. Laser-assisted 
lipolysis uses laser energy via a cannula/fiber combi-
nation to deliver light energy with subsequent transfor-
mation to heat within the adipocyte ultimately causing 
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cell lysis and the liberation of lipids into the extracel-
lular space. The liquefied fat is then usually extracted 
or aspirated by traditional means. Additional effects of 
the application of laser energy include: coagulation of 
vessels within the adipose tissue, coagulation of adi-
pose and dermal collagen, and a reorganization of the 
reticular dermis with neocollagenesis in the deep der-
mis and dermal fat junction. These effects clinically 
translate into less intraoperative blood loss, less post-
operative ecchymosis and swelling, more rapid recov-
ery following the procedure, and enhanced skin 
tightening and skin redraping due to the neocollagen-
esis. It may also minimize surgeon fatigue while aspi-
rating the fat. The effects on skin tightening are 
particularly useful in contouring of the submental 
region. A recent study has elegantly demonstrated 
objective skin tightening following laser-assisted lipo-
suction using a 1,064 nm wavelength laser [8]. There 
is also some suggestion that using laser-assisted lipol-
ysis may result in smoother contours with an ultimate 
decrease in the revision rate [8].

At the time of this writing, multiple differing wave-
lengths for laser-assisted lipolysis have been FDA 
approved. These include Nd:Yag and diode lasers of 
the following wavelengths: 924, 975, 980, 1,064, 
1,320, 1,444 nm, and 1,470 nm. The laser energy is 

applied via 600–1,000 m optical fibers. Sequencing 
in laser-assisted lipolysis procedures consists of stan-
dard tumescence of the target area followed by laser 
energy application and then completion aspiration. 
Some users apply laser energy subsequent to aspira-
tion while others have attempted lasing in revision 
cases without aspiration. The goal in these cases is to 
take advantage of the skin tightening effects. The tar-
geted efficacy of each wavelength has been touted and 
supported by data from each of the respective laser-
assisted lipolysis device manufacturers. The most effi-
cacious wavelength in laser-assisted lipolysis is hotly 
debated and remains to be determined. A recent peer-
reviewed article has demonstrated the usefulness of a 
1,064 nm wavelength in submental region [9].

25.4  Conclusions

Submental liposuction alone, in carefully selected 
patients or in conjunction with an additional platys-
maplasty or excisional procedure, has been shown to 
be effective in addressing submental lipodystrophy 
with improved contours in the lower facial aesthetic 
subunit (Figs. 25.1–25.4). Careful patient selection, 

a1 a2 a3

b1 b2 b3

Fig. 25.1 (a) Preoperative female patient with slightly distorted left upper lip and small amount of submental fat and loose skin.  
(b) Postoperative (Photos courtesy of Sid J. Mirrafati)
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b3

a1 a2 a3

b1 b2

Fig. 25.2 (a) Preoperative male patient with large amount of submental fat. (b) Postoperative (Photos courtesy of Sid J. Mirrafati)

a1 a2 a3

b1 b2 b3

Fig. 25.3 (a) Preoperative male patient with small amount of submental fat. (b) Postoperative. (Photos courtesy of Sid  
J. Mirrafati)
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a1 a2 a3

b1 b2 b3

Fig. 25.4 (a) Preoperative female patient with large amount of submental fat. (b) Postoperative (Photos courtesy of Sid  
J. Mirrafati)

assessment, and judicious defatting are the keys to suc-
cess. New technology has been introduced and applied 
adjunctively while performing submental liposuction. 
Laser-assisted lipolysis has shown particular promise 
in minimizing bleeding and downtime while improv-
ing the tightening, contouring, and redraping of skin 
 following liposuction.
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26.1  Introduction

In the last decade, the demand for aesthetic procedures 
has increased, but for less invasive, less traumatic tech-
niques. Patients look for a faster return to work/life, 
and mostly they seek a youthful, smooth, non-pulled 
appearance.

26.2  Technologies

Results with liposuction were generally good, but 
inconsistent, and with insufficient skin retraction. 
Earlier generations of ultrasonic devices were poten-
tially too powerful or aggressive for easy, safe, and 
meticulous head and neck applications. Complications, 
although minimal, were more threatening.

Vaser technology represents an advanced tool avail-
able on the market since 2001, which offers guarantee 
of safety and quality and allows great results in a sim-
ple manner, in expert hands.

Training with Vaser for face and neck is not diffi-
cult, but requires technical skills and finesse in work-
ing close to the subcutaneous layer with a fine (2.2 mm 
diameter) titanium probe (Fig. 26.1).

26.3  Technique

The probe is always the 2.2 diameter, utilized with 
30% continuous mode for fibrous tissue, or 30% Vaser 
mode. Generally, between 2 or 3 min of application are 
sufficient to fully undermine each sector of the head 
and neck area (jowls, chin, mandible, cheeks, etc.).  
If the neck is heavy with a lot of local fat to be emulsi-
fied for facial debulking and contouring, allow another 
1 min minimum for the deeper fat layer.

To remove emulsified fat, or to remove infiltrated 
solution, gentle aspiration with a 1.8 mm cannula at 
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1.8 mm aspiration cannula
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low aspiration power is required. Gentle manual shap-
ing and pressure is utilized to help the solution to come 
out. Tumescence is a temporary status, and in the face 
and neck fluids are absorbed faster than elsewhere.

Heavy faces occur in many of the potential candi-
dates for Vaser facial contouring. Overweight and 
obese patients often require a general thinning or soft-
ening of the cheeks and lower third of the face 
(Fig. 26.2).

Figure 26.3 is a patient with an undefined face, 
fatty cheeks and chin, no mandibular line definition, 
no orbital cheek sulcus, and no pre-parotid natu-
ral depression. This patient underwent a Vaser face 
contouring of cheeks, jaw line, chin, and nasolabial 
folds. A total of 400 mL tumescent fluid was infused 
and 8 min Vaser applied. Seventy five milliliter of fat 
was aspirated. The result appears natural and well 
defined.

a1 a2 a3

b1 b2 b3

Fig. 26.2 (a1, a2, a3) Preoperative patient with a heavy face. (b1, b2, b3) Postoperative following Vaser debulking
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Figure 26.4 is patient with heavy neck and cheeks, 
mostly obese or overweight, and has no definition at 
chin and neck due to fat accumulation over platysma 
muscle. There is a “double” chin and no neck and jaw 
definition or cheek orbital protrusion. Extensive Vaser 
emulsification gives a better look, younger and fitter 

appearance, and more pleasant face. All areas were 
softened and redraped.

North American population is a mix of differ-
ent ethnic races, including Hispanic, Afro-Cuban, 
Latin, Asian, and others. The patient in Fig. 26.5 is a 
44-year-old Hispanic overweight woman, unable to 

a1 a2

b1 b2

Fig. 26.3 (a1, a2) 
Preoperative patient with 
heavy face, cheeks, chin, 
mandible. (b1, b2) 
Postoperative following 
Vaser
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improve natural appearance of the face with a hypoca-
loric regime. With Vaser of the neck, chin, and jaw, the 
areas were reduced in volume of fat. The skin was fully 
mobilized in order to redrape nicely. Even the orbital 
nasal area, cheeks, and pre-parotid areas were softened 
and redefined.

26.4  Complications

In over 500 cases operated on by two surgeons, there 
were no significant complications such as nerve defi-
cits, burns, or skin necrosis. The results were pleasing 
to patient and surgeon. No surgical redo was requested.

a1 a2 a3

b1 b2 b3

Fig. 26.4 (a1, a2, a3) Preoperative patient with heavy face, neck, and cheeks. (b1, b2, b3) Postoperative after Vaser of the chin, 
cheeks, and neck. Note the new mandibular line and submental and chin contouring
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a1 a2

b1 b2

Fig. 26.5 (a1, a2) 
Preoperative 44-year-old 
Mexican-type Spanish 
“profile,” and bulky face. 
(b1, b2) Postoperative 
following Vaser contouring 
of the neck, cheeks, and chin
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27.1  Introduction

In recent years, minimally invasive facial rejuvenation 
procedures have become more popular. From 1997 to 
2008, surgical cosmetic procedures in the USA 
increased by 180% whereas nonsurgical cosmetic pro-
cedures in the same period increased by more than 
750% [1]. Patients seek minimally invasive treatments 
that do not require prolonged recovery periods, are 
low risk, inexpensive, and provide results that look 
natural. These include chemodenervation with botuli-
num toxins, soft tissue augmentation using injectable 
implants, laser skin resurfacing, and skin “tightening” 
using a variety of light and radiofrequency-based tech-
nologies [2]. Nonsurgical procedures improve hyper-
dynamic and static wrinkles, volume loss and skin 
surface imperfections but do not address ptosis of 
deeper tissues including the malar fat pad and the 
superficial musculoaponeurotic system (SMAS). 
Although an open facelift remains the gold standard 
for sagging skin, fat, and the SMAS in older patients, 
less invasive measures using various suture systems 
and designs provide a novel alternative for younger 
patients with early signs of aging. Suture facelift tech-
niques are used as adjunctive measures during tradi-
tional open procedures [3] as a complement to less 
invasive open techniques [4], or as closed procedures 
without dissection through minimal incisions or punc-
tures [5]. This chapter will focus on closed suture lift-
ing techniques, commonly referred to as “thread lifts,” 

for the face and neck using various suture materials 
and designs. These include barbed and non-barbed 
sutures, coned sutures, and slings using materials such 
as polypropylene, polytetrafluoroethylene, and poly-
caproamide sutures.

Although still in its infancy, the practice of suture lift-
ing to improve facial contours, restore appropriate tissue 
projection, and redefine bony landmarks has been widely 
adopted. Despite this, published data on safety, efficacy, 
and long-term results remains scant [6]. Unfortunately, 
the furor and media-driven hype over suture lifts, touted 
as “lunchtime facelifts” or “1-hour mini-lifts,” often 
generate unrealistic expectations amongst potentially 
suitable patients, or sway patients who would best be 
treated with a conventional rhytidectomy into believing 
they can achieve similar results with a suture facelift [7]. 
Nevertheless, these innovative techniques should be 
embraced rather than discarded so that they can be fur-
ther studied, improved and refined, and eventually find 
their rightful place in aesthetic surgery and medicine. 
In the author’s view, suture facelift techniques currently 
provide a “better alternative” to nonsurgical tissue tight-
ening devices such as radiofrequency and infrared light 
for patients who would benefit from lifting mild to mod-
erate ptosis, but they do not replace open facelift proce-
dures for those with more severe ptosis or excessive skin 
laxity (Table 27.1).

27.2  Concept

The goal of any facial rejuvenation procedure is to 
restore the youthful appearance of the skin and facial 
features and create contours, proportions, and shapes 
that are generally perceived as being attractive. 
These include a gently arching brow in females, 
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high, defined cheekbones, full cheek anteriorly with 
smooth lid-cheek junction, and a clearly defined 
jawline. Several classifications for facial aging have 
been proposed that describe senescent changes in 
the upper, middle, and lower thirds of the face as 
well as the neck [8]. Gravity facilitates the aging 
process by providing a vertically inferior vector for 
tissue that has lost elasticity, underlying structural 
support, or both [9]. Volume changes are usually 
involutional and are now known to occur both in the 
underlying bony skeleton [10, 11] as well as the soft 
tissues. In the forehead and temples, thinning of 
subcutaneous fat reduces the buffer between skin 
and the underlying hyperdynamic muscles of facial 
expression, resulting in horizontal and vertical fore-
head lines. As periorbital bony support decreases 
and tissues become lax, the brow drops to a horizon-
tal position below the level of the supraorbital ridge, 
resulting in dermatochalasis. In the midface, the 
malar fat pad descends gradually from its normal 
position over the zygoma. This descent leads to sev-
eral aging traits. As the fat falls away from the lid–
cheek junction, the lower lid appears to lengthen and 
the infraorbital area above the cheek develops a 
crescent-shaped hollow or teartrough deformity. The 
nasolabial fold deepens as the malar fat pad supero-
lateral to it drops. Further inferolateral descent of 
the malar fat pad accentuates the jowls and flattens 
the cheek superiorly. In the jowls, fat deposition 
rather than involution is typical and this reduces 
jawline definition characteristic of a youthful appear-
ance. Aging in the neck begins with mild skin laxity 
and hypertrophy of the platysma muscle, which 
appears as vertical bands. This progresses to promi-
nent sagging platysmal bands and horizontal folds, 
with varying degrees of submental fat accumulation 
and submandibular gland ptosis.

The rationale for treatment using suture facelift 
techniques is to reverse early signs of aging by lifting 
and suspending tissues that have begun to drop. By 
repositioning soft tissue in this way, not only are the 
sagging tissues lifted, but volume is also restored in 
important areas, such as the midface. Even a lift of 
5–10 mm in the midface area restores the beauty tri-
angle by changing the shape of the face from one that 
is rectangular to a heart-shaped one that is more pleas-
ing and youthful. Suture techniques are not intended to 
correct more advanced signs of aging where signifi-
cant skin laxity is present. Similarly, excessive fatty 
deposits in the face, submental area, and neck are not 
improved with suture facelift techniques alone, partic-
ularly when the overlying skin is tight. These problems 
require more aggressive measures such as rhytidec-
tomy and lipoplasty.

Closed suture lifting techniques employ sutures of 
various types and designs to either loop around or 
“spear” subcutaneous fat or fascia and lift or suspend it 
in a predetermined vector. The author performs suture 
lifts under regional and infiltrative local anesthesia 
only without sedation. These minimally invasive pro-
cedures can be performed in an office-based setting, 
through minimal incisions or punctures, and allow a 
quick return to normal activities. They offer appropri-
ately selected patients a natural-looking rejuvenation. 
For the physician, the learning curve is short and sev-
eral hands-on workshops and preceptor courses are 
available throughout the world [12].

27.3  Patient Selection

The ideal patient for a suture facelift has mild ptosis of 
one or more of the following areas: brow, lateral can-
thus, malar fat pad, jowls, and neck. Even mild ptosis 
of these areas can produce a sad or sullen look and lift-
ing by a few millimeters will change the overall coun-
tenance to a more pleasing one (Fig. 27.1). Visible tear 
troughs, flattened anterior cheeks, and deepened naso-
labial folds are evidence of descent of the malar fat 
pads and all improve with suture elevation of the fat 
pads alone. Suture lifting of the face and neck are 
appropriate when there is interruption in the definition 
of the jawline and an increase in the cervicomental 
angle. Most suitable candidates are 30–45 years old, 
although the author has successfully treated patients 

Advantages for the  
patient

Advantages for the 
surgeon

 Performed under local 
anesthesia
Short downtime
Minimal or hidden scars
 Provide subtle, natural-
looking rejuvenation
Relatively inexpensive
Can be repeated over time

Short learning curve
Performed in office setting
High patient demand
 Useful adjunct to other 
 surgical and nonsurgical 
procedures

Table 27.1 Advantages of suture lifting techniques
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ranging from 27 to 66 years. Skin laxity should not be 
excessive and facial volume should be normal or 
slightly reduced. Expectations should be realistic in 
terms of both the extent of lifting and the longevity of 
the results. One maneuver used by the author to deter-
mine suitability and likely results achievable from a 
suture lift is shown in Fig. 27.2. The surgeons’ index 
fingers are placed at the points where the sutures pur-
chase on the subcutaneous tissues and lifted about 
10 mm. This degree of lifting is realistic and achiev-
able in most selected cases. Instructions are provided 
to the patient prior to the procedure (Table 27.2). 
Following a detailed discussion including all potential 
risks and complications, a consent form is signed 
(Table 27.3).

27.4  Suture Types and Materials

There are several sutures in use today to lift the face 
and neck. The wide variation in both suture type and 
operative technique reflects the origins of suture  
lifting. There was no one procedure from which all 
others evolved. Rather, separate inventors and pioneers 
independently developed their own techniques using 
different concepts and materials, from countries as dis-
parate as Russia and the USA [13]. Some sutures have 

tiny projections called barbs or cogs along their length 
to grasp tissue; another has tiny cones for the same 
purpose; and others are non-barbed and designed to 
simply pass around tissue like a sling. Newer sutures 
and techniques are emerging as the demand for mini-
mally invasive procedures continues [14]. A classifica-
tion for suture lifting techniques is presented in 
Table 27.4. There is a lack of evidence that one tech-
nique or system is superior to the others. As such, per-
sonal experience, training, and perhaps even marketing 
influence the decision to adopt one method over 
another. The author uses absorbable non-barbed sutures 
for the upper and lower thirds of the face, coned sutures 
for the midface, and either nonabsorbable or coned 
sutures for the neck.

27.4.1  Barbed Sutures

Although the concept of barbed sutures began in 1956 
[15], their use for facial rejuvenation was first reported 
in the 1990s [16]. Barbed sutures are designed with 
tiny hook-like projections cut into their long axes. The 
function of the barbs is to grasp tissue, distribute 
forces along the length of the barbed portion of the 
suture, and elevate or compress tissue in the direction 
of the barbs. Over the last decade, several barbed 

a b
Fig. 27.1 (a) Preoperative. 
(b) After suture facelift 
showing subtle rejuvenation
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sutures have been brought to market that vary in 
length, number of barbs, orientation, and arrangement 
along the suture, as well as insertion and deployment 
characteristics.

27.4.1.1  Non-anchored Bidirectional  
Barbed Sutures

In 1998, Sulamanidze invented a nonabsorbable 
polypropylene suture with barbs on both halves 
of the suture converging toward the central portion 
(Fig. 27.3). Sulamanidze called these sutures Aptos 

Preoperative instructions: suture lift

 1.  DO NOT SMOKE for 2 weeks prior to and 2 weeks 
after surgery. Smoking reduces blood circulation, slows 
down healing and may increase complications

 2.  DO NOT TAKE ASPIRIN or products containing 
aspirin for 2 weeks prior to or following your scheduled 
surgery. Aspirin affects your blood’s ability to clot and 
could increase your tendency to bleed during surgery or 
during the postoperative period

 3.  DO NOT TAKE DIETARY SUPPLEMENTS for 
2 weeks before and after surgery. These include 
vitamins, ginger, Gingko biloba, garlic, ginseng, and fish 
oils. They may increase your risk of bleeding and 
bruising during and following surgery

 4.  DO NOT DRINK ALCOHOL for 5 days prior to 
surgery. Alcohol may increase your risk of complica-
tions such as bruising

 5.  IF YOU DEVELOP A COLD, COLD SORE, FEVER, 
OR ANY OTHER ILLNESS PRIOR TO SURGERY 
PLEASE NOTIFY US

 6.  WASH HAIR ON THE DAY PRIOR TO SURGERY

 7.  LEAVE JEWELRY AND VAULABLES AT HOME. Do 
not wear wigs, hairpins, or hairpieces

 8.  AVOID WEARING MAKEUP OR FACIAL 
MOISTURISERS

 9.  SURGERY TIMES ARE ESTIMATES ONLY. You 
could be at the clinic longer than indicated

10.  HAVE A LIGHT BREAKFAST on the morning of 
surgery. Your suture lift procedure will be performed 
under local anesthesia without sedation

I HAVE READ AND FULLY UNDERSTAND THE 
ABOVE ITEMS 1–10

Table 27.2 Preoperative instructions for suture face and neck lifts

Fig. 27.2 Assessing a patient for a suture lift. The surgeon’s 
finger lifts the tissues 10 mm. (a) Temporal lift. (b) Lower 
facelift. (c) Neck lift

a

b

c
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What is a suture lift?

A suture lift is a thread lift procedure in which a special thread (e.g., polycaproamide or polypropylene) is passed under the 
skin, looped around or inserted through fat or other tissue such as the subcutaneous musculoaponeurotic system (SMAS) and 
retracted back to lift areas of the face or neck. It is minimally invasive, requiring a small incision or puncture, often placed 
behind the hairline. The procedure is performed under local anesthesia

Suitability for a suture lift

You will be assessed thoroughly beforehand to determine if you are suitable or not. Typically, patients who are suitable have 
mild drooping or sagging of cheeks, jowls, neck, or brow and are otherwise in good physical and mental health. If you have 
more severe sagging, a suture lift might not be appropriate, and you will be advised on alternatives

Procedure

A number of markings are made on the treatment area. Then a small incision is placed, usually behind the hairline where it is 
out of sight, and a stitch is passed under the skin in the fat or under muscle or fascia (layer above muscle). Sometimes a small 
patch is placed in the incision to secure the sutures. The tissues are gently retracted and the suture is tied, securing the lift. 
Finally, if present, the skin incision is closed

Special precautions

You should not proceed with this procedure if you are pregnant or breast feeding, or if you are allergic to local anesthetic 
agents. If you have medical conditions or are on certain medications, such as aspirin, steroids, or warfarin, treatment may be 
deferred, so you need to give your doctor your complete medical history. You should avoid taking vitamins and herbal 
supplements such as Gingko billoba and St John’s Wort for 2 weeks before treatment

Potential risks and complications of a suture lift procedure

A small cannula (like a needle) is passed under your skin. As such, there is always a small risk of damage to structures under 
the skin, including the facial nerve, other nerves, and blood vessels, causing facial weakness, numbness, or bleeding. Weakness, 
although extremely rare, may be permanent. Numbness usually resolves or improves over time You may experience some 
swelling, bruising, and pain following the procedure. As with any injectable or invasive procedure, you may develop an 
infection, though the chance is low. You will receive a course of prophylactic antibiotics for 1 week following your treatment

Benefits and outcomes of treatment

It is usual to notice immediate lifting of the treatment area. You may see some “bunching” of skin near the hairline. This is 
normal and resolves after about 3–4 weeks. There is a small possibility that the procedure will fail if the suture cuts through the 
fat and tissue under the skin. Adhering to aftercare instructions will lessen this risk. Benefits of a suture lift will last a variable 
period of time, depending on the individual, and no guarantee of results or longevity of results is given It is usually possible to 
reverse or repeat the procedure if required

Alternatives to a suture lift procedure

Alternatives to a suture lift procedure include noninvasive skin tightening using infrared light or radiofrequency, other suture lift 
procedures, a surgical face lift procedure, or indeed no treatment at all

Initial:___________________

CONSENT FOR SUTURE LIFT PROCEDURE

Please answer the following questions by ticking the appropriate box

  Have you previously undergone a suture lift or facelift procedure? Yes  No

  If yes, specify:_________________________________________

  Do you have any known allergies? Yes  No

  If yes, specify:_________________________________________

   Are you currently taking any of the following medications: warfarin,  
aspirin, palvix, steroids? Yes  No

  Are you pregnant or breast feeding? Yes  No

   Have you previously completed a New Patient Data Form at Venus  
Medical Beauty? Yes  No

Table 27.3 Consent for suture lift procedure

(continued)
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Please state if you have any other medical conditions, allergies, or are taking any medications not previously outlined in the 
New Patient Data Form:

 

I have read the information on the suture lift procedure outlined on this form and fully understand the nature of treatment, all 
clinical implications, and potential risks involved. I have had the opportunity to ask questions to my satisfaction. I understand 
that it is my right to withdraw consent to treatment at any time. I consent to being photographed prior to treatment and 
understand that this photograph will remain the property of Venus Medical Beauty and may be used for educational or academic 
purposes. I willingly accept and consent to treatment with the suture lift procedure

Parent signature __________________ Date __________________

PRINT __________________

  OFFICIAL USE ONLY

   I have explained to the patient the suture lift procedure. I have outlined the expected benefits of treatment, as well  
as any potential risks, complications, and side effects of treatment. I have given the patient the opportunity to read  
the literature pertaining to this treatment and clarified any further questions and queries where they existed. I have 
explained alternatives to treatment, including no treatment

Doctor signature __________________ Date __________________

PRINT __________________

Table 27.3 (continued)

Table 27.4 Classification for closed suture lifts

Type Subtype Suture

Barbed suture 
lifts

Bidirectional barbed Non-anchored 1. Aptos suture (APTOS, Moscow, Russia)

2.  Happy Lift Revitalizing threads (Promoitalia Int Srl,  
Rome, Italy)

Anchored 1. Woffles sutures (Singapore)

2.  Articulus (previously Surgical Specialties Corp., Reading, PA)

3.  Happy Lift Double Needle (Promoitalia Int Srl, Rome, Italy)

4. I-Lift Tensor threads (Argentina)

Unidirectional barbed 1. Isse Endo Progressive Facelift suture (KMI Inc, Anaheim, CA)

2.  Contour Threads (previously Surgical Specialties Corp., 
Reading, PA)

3. Happy Lift™ Anchorage (Promoitalia Int Srl, Rome, Italy)

Non-barbed 
suture lifts

Subcutaneous lift 1. Curl lift using polypropylene

2. Malar fat pad sling using ePTFEa (Gore-Tex® Inc, Flagstaff, AZ)

SMAS lift 1. Serdev technique using polycaproamide

Coned suture lifts 1.  Silhouette suture (Silhouette Lift, Kolster Methods Inc., 
Corona, CA)

aExpanded polytetrafluoroethylene
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threads (APTOS, Moscow, Russia), referring to the 
“anti-ptosis” procedure they perform. Aptos threads 
are available in 2–0 and 3–0 sizes and in various 
lengths. They are inserted into the subcutaneous tis-
sues of the face in predetermined paths by thread-
ing them through an 18G spinal needle. Once the 
needle is removed, the suture remains in place with 
either end protruding from the skin. The soft tissue 
is then fashioned around the barbs, as slight trac-
tion is applied to each end. This has the effect of 
bunching up subcutaneous fat along the length of 
the suture and lifting the tissues in a vector perpen-
dicular to the long axis of the sutures (Fig. 27.4). 
In this way, the malar fat pad can be made to lift 
superolaterally and project anteriorly, and the jaw-
line can be made to straighten by lifting the jowls 
[17, 18]. After manipulating the tissue to create the 

desired effect, the ends of the suture are trimmed 
and pushed under the skin.

The Happy Lift Double Needle (Promoitalia Inter-
national Srl, Rome, Italy) is a newer polypropylene 
suture with bidirectional barbs arranged conver-
gently. Unlike Aptos threads, there is a straight nee-
dle swaged to either end of the suture, obviating the 
need for a spinal needle for placement (Fig. 27.5). 
The barbs on Happy Lift threads are forked, presum-
ably to improve purchase on the tissues (Fig. 27.6). 
There is little information in the literature on the use 
of these threads.

27.4.1.2  Anchored Bidirectional Barbed Sutures

In 2002, Wu devised a bidirectional barbed polypro-
pylene suture to elevate soft tissue and anchor it to 
stable temporalis or mastoid fascia [19]. This 60 cm 
long thread has a 4 cm smooth central portion, a 20 cm 
section on either side of this with convergent barbs, 
and a smooth portion measuring 8 cm at either end. 
This so-called Woffles thread is passed subcutaneously 
along the chosen vector through an 18G spinal needle 
via two stab incisions. The needle passes from the 
inferior incision, through the subcutaneous fat, and 
bites the deep temporalis or mastoid fascia superiorly. 

Fig. 27.3 Aptos polypropylene suture with bidirectional barbs

Fig. 27.4 Free-floating Aptos sutures with lifting vectors in the 
brow, malar fat pad, and jawline

Fig. 27.5 Double Needle Happy Lift suture with bidirectional 
barbs
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One arm of the thread passes from the inferior to supe-
rior incision via the spinal needle as far as the smooth 
central portion of the thread. The needle is then 
removed and reinserted through the superior incision 
to the lower one so the other arm of the thread can be 
passed in the same way. The needle is removed and the 
two ends emerging from the superior incision are 
lifted. This traction lifts the tissues at the smooth end 
of the thread and fastens the thread ends in the deep 
fascia via the downward facing barbs (Fig. 27.7). Both 
ends of the sutures are either cut flush with the fascia 
or tied to each other above it. Wu has developed sec-
ond and third versions of this technique by inverting 
the “V” so that both free ends are in the face (Fig. 27.8), 
and interlocking two sutures to reduce the likelihood 
of “cheese-wiring” through the soft tissues at the point 
of maximal tension.

A second version of the Aptos thread by Sula-
manidze employs the same bidirectional barbed suture 
as the original Aptos thread, but to either end a straight 
needle is attached. The two needles are lightly fused, 
enabling a single entry point. After the two needles 
puncture the skin as one whole, they are broken apart 

and take two different courses. The point of anchor-
age using this technique is the point of entry: zygo-
maticocutaneous ligaments for a midface lift or 
temporalis fascia for an eyebrow lift.

Ruff, an American plastic surgeon, did exten-
sive work and research on the use of barbed sutures 
for tissue approximation as well as facial rejuve-
nation [20]. In 2001, he obtained a patent for his 

Fig. 27.8 Woffles bidirectional suture in situ

Fig. 27.7 Woffles inverted suture in situ

Fig. 27.6 Happy Lift suture with bifid barb morphology
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barbed sutures and insertion devices and formed 
Quill Medical. Working with Surgical Specialties 
Corporation, Ruff developed and marketed his 
barbed sutures for facelifting under the name 
Contour Threads. Although Angiotech has since 
acquired Quill Medical, and Contour Threads are 
no longer in distribution, they were used widely 
[21–23]. One version of Contour Threads, called 
Articulus, is an anchored bidirectional barbed 
suture. It consists of a 55 cm clear polypropylene 
suture with two 17 cm straight needles swaged to the 
ends. The central 5 cm of the suture is smooth, and 
adjacent to this there are two 15 cm barbed sections. 
The barbs are convergent toward the central por-
tion. Each needle is attached to a 10 cm non-barbed 
section (Fig. 27.9). Placement of the Articulus is 
via a small incision in the temporal hairline. One of 
the needles is passed distally through the temporal 
incision, taking a bite of deep temporal fascia, and 
exiting in the midface lateral to the nasolabial fold. 
The second needle follows along a similar vector 
but exits more inferiorly. The thread ends are then 
held as the skin and fat pad are “walked up” the 
barbed suture until their elevated position provides 
a satisfactory enhancement (Fig. 27.10). The barbs 
prevent slippage of the elevated tissues whilst the 
non-barbed central portion of the thread is anchored 
superiorly to the temporalis fascia. To prevent 
“cheese-wiring” this portion can be reinforced with 
a nonabsorbable Gore-Tex® pledget.

I-Lift Tensor Threads, a company based in Argentina 
and Spain, produce other anchored bidirectional barbed 
sutures called iLift sutures. These nonabsorbable, clear polypropylene sutures vary in size for face, neck, and 

brow lifting (Fig. 27.11).

27.4.1.3  Unidirectional Barbed Sutures

The early bidirectional free-floating Aptos sutures, 
marketed in the USA as FeatherLift, were modified by 
Isse who designed a unidirectional barbed suture. The 
Isse Endo Progressive Facelift suture (KMI Inc, 
Anaheim, Calif), is a polypropylene thread measuring 
25 cm with the distal 15 cm bearing 50 unidirectional 
barbs. Isse describes his technique of closed meloplica-
tion using six threads for each malar fat pad [24]. 
Through a temporal incision, a small area of dissection 

Fig. 27.9 Articulus suture. This is a clear polypropylene suture 
with two 17 cm straight needles, a smooth 5 cm central portion, 
two 15 cm barbed sections, and a 10 cm non-barbed portion 
adjacent to each needle. The barbs converge toward the central 
portion

Fig. 27.10 Contouring following the insertion of the Articulus 
suture. The end of the suture is held as the tissues are pushed up 
along the barbs. The ends of the suture are then cut flush with the 
skin

Fig. 27.11 Bidirectional barbed polypropylene sutures with 
swaged needles from I-Lift Tensor Threads
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is carried toward the zygomatic arch between the super-
ficial and deep temporal fascia. A 20G 16 cm spinal 
needle is used to thread each barbed suture through the 
malar fat pad. Once the needle is removed, the sutures 
are lifted, trimmed, and secured to the deep temporal 
fascia by tying the smooth ends to a neighboring suture. 
The upward facing barbs engage the fibrofatty tissue of 
the malar fat pad and elevate it to a more youthful posi-
tion. This also reduces the appearance of the tear trough, 
nasojugal fold, and softens the nasolabial fold.

Contour Threads (Surgical Specialties Corp., 
Reading, PA) were pioneered by Ruff and patented in 
2004. The original and most widely used design is 
25 cm, 2–0 polypropylene and contains helicoidally 
arranged unidirectional barbs along its middle 10 cm. 
On one end there is a half-circle needle for anchoring 
to fascia and on the other a 7-in. taperpoint straight 
needle for thread placement (Fig. 27.12). The straight 
needle is passed in a serpentine course through small 
stab incisions in the scalp or behind the ear and exit at 
the brow, lateral to the nasolabial fold or near the 
midline of the neck. The straight needle is then 
removed and the superior end of the thread is secured 
by suturing it to the fascia. With the patient in the sit-
ting position, the distal end of the suture is held and 
the tissues are pushed up along the cogs to lift and 
contour the brow, midface, or neck. Finally, the distal 
ends of the sutures are cut flush with the skin. Despite 
being the most widely used barbed suture suspension 
technique in the USA, there is limited data on their 
efficacy and longevity [21].

The Happy Lift™ Anchorage sutures (Promoitalia 
International Srl, Rome, Italy) provide a similar 
method of suspension to Contour Threads, although 

differences exist. These include a greater barb density 
on Anchorage sutures (10 barbs/1.6 cm) compared to 
Contour Threads (7 barbs/1.6 cm) and a different barb-
morphology (Fig. 27.13). Happy Lift™ sutures are now 
also available in both nonabsorbable polypropylene 
and slowly absorbable polydioxanone.

27.4.2  Non-barbed Sutures

Bukkewitz described the first suture suspension lift for 
cosmetic enhancement in 1956 [25]. He used a strip of 
nylon inserted subcutaneously, to retract and improve 
a ptotic buccolabial fold. Starting in 1966, Guillemain, 
working with Galland and Clavier, started lifting all 
areas of the face by passing tendons or nylon into the 
tissues with a Reverdin needle and in their 1970 publi-
cation gave the technique the term “curl lift” [26]. 
Since then, other materials used to sling and suspend 
drooping tissues include polypropylene (Prolene), 
expanded polytetrafluoroethylene (Gore-Tex®), and 
polycaproamide (Polycon).

27.4.2.1  Nonabsorbable Non-barbed Sutures

Mendez Florez revisited Guillemain’s curl lift technique 
and designed a straight double-bevel needle to pass the 
polypropylene suture into the tissues (Fig. 27.14) [26]. 
A small puncture is made in the cheek or brow and 
another one behind the hairline. The straight needle 

Fig. 27.12 The Contour Thread. A 25 cm, 2–0 polypropylene 
suture with helicoidally arranged unidirectional barbs along its 
middle 10 cm. On one end there is a half-circle needle for 
anchoring to fascia and on the other a 7-in. taperpoint straight 
needle for thread placement

Fig. 27.13 The Happy Lift sutures have ten regularly spaced 
barbs per 1.6 cm of barbed portion
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passes through the lower incision and exits via the one 
in the scalp to receive one end of the thread. Then the 
thread is retracted back into the wound to a point just 
cephalad to the inferior puncture. Here, the needle is 
rotated 180º and tunneled once again toward the scalp 
incision, just parallel to the first passage. The other end 
of the thread exits and the two ends are lifted and tied. 
This is a simple, quick technique to lift subcutaneous fat 
but the smooth inelastic polypropylene suture tends to 
cut through the soft tissue at the point of lifting and 
results are short-lived.

Erol and Hernandez-Perez described simplified 
suture suspension techniques to elevate the brow using 
nylon and polypropylene, respectively [27, 28]. Small 
punctures are made at the hairline and at the level of 
the brow to allow passage of the sutures in the subcu-
taneous plane using a needle (Fig. 27.15). In Erol’s 
technique, the brow is suspended in the elevated posi-
tion it assumes when the patient lies supine. Following 
infiltration of lidocaine 2% with 1:200,000 adrenaline, 
four stab incisions are made using a #11 blade, two 
directly above the lateral brow and two at the temporal 
hairline. A 4-0 nylon suture is passed from the medial 
to lateral brow incisions and the needle is then cut from 
the suture. Then an angiocatheter is passed subcutane-
ously from the lateral hairline incision to lateral brow 
incision and the end of the suture is passed through the 
eye of the catheter. The angiocatheter is withdrawn, 
bringing the suture out through the lateral hairline inci-
sion. The same maneuver is performed for the medial 
end so that both ends are exiting from the hairline inci-
sions. Finally, the angiocatheter is passed from the 
medial to lateral incisions to bring the suture to the 

Fig. 27.14 Double-bevel needle used for curl lift

a b

c d

Fig. 27.15 Brow suspension 
using a simple suture. (a) 
Two stab incisions are made 
at the lateral brow and two at 
the temporal hairline. (b) A 
suture is passed from the 
medial brow incision to the 
lateral one and the needle is 
cut from the suture. (c) An 
angiocatheter is passed 
subcutaneously to bring the 
suture end to the lateral 
temporal incision. (d) The 
same maneuver is repeated 
so that a loop is created and 
both suture ends exit at the 
medial hairline incisions. The 
suture is tied to suspend the 
brow in an elevated position
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medial incision. A knot is made to hold the eyebrow in 
position so that it does not drop inferiorly when the 
patient stands upright. Hernandez-Perez uses 3–0 
polypropylene and a Keith needle to lift the brow in a 
similar manner and proposes that the loose tissues of 
the lateral brow, the undermining effect of the Keith 
needle, and the postoperative fibrosis that occurs along 
the sutures are enough to hold the brow in place with-
out cheese-wiring. These brow lift procedures require 
superficial passage of needles, just under the skin, to 
avoid injuring the temporal division of the facial nerve 
where it passes about 2 cm above the lateral brow.

For midface rejuvenation, permanent sutures or 
slings elevate the malar fat pad without the need for 
long incisions, undermining, or dissection [3]. Sasaki 
describes his technique using either permanent CV-3 
expanded polytetrafluoroethylene (Gore-Tex Inc, 
Flagstaff, AZ) or 4–0 clear Prolene sutures. The suture 
system used consists of a CV-3 Gore-Tex suture, a 3–0 
braided Vicryl suture, a 3 × 8 mm Gore-Tex anchor 
graft, a second 4 × 4 mm anchor graft, two 10 cm Keith 
needles, and a 4–0 dyed Prolene guide suture 
(Fig. 27.16). Two stab incisions using a #11 blade are 
made along the nasolabial fold and a 1.5 cm incision is 
made in the temple 1 cm above the hairline. The first 
Keith needle with suture slings attached passes through 
the upper incision near the nasolabial fold and travels 
subcutaneously, through the malar fat pad, and exits 
from the temporal incision. The second needle passes 
through the same incision at the nasolabial fold but in 
a course parallel to the first needle and also exits 
through the incision behind the hairline. Then the 

braided Vicryl suture is used like a gigli saw to cut 
through any dermal attachments at the nasolabial punc-
ture site before the Gore-Tex sling and anchor graft are 
pulled under the skin through the puncture. The dyed 
Prolene suture is used to guide the anchor graft into 
place, or to retrieve the graft if it does not lie correctly. 
Once the Gore-Tex sling is in place and the malar fat 
pad is suspended adequately, the Vicryl and guide 
sutures are removed and the Gore-Tex ends are secured 
by passing them through the second 4 × 4 mm anchor 
graft and suturing them to the deep temporal fascia 
using a French-eye needle (Fig. 27.17). This technique 
can also be performed during open procedures, or with 
some dissection along the deep temporal fascia to cre-
ate a pocket anteriorly past the brow [29]. Yousif 
describes his technique using expanded polytetrafluo-
roethylene (Gore-Tex MycroMesh, W.L. Gore and 
Associates, Flagstaff, AZ) to lift the malar fat pad in a 
vertical vector, although this is a true sling and not a 
suture and is performed as an open procedure [30].

The Aptos Needle, invented by Sulamanidze, con-
sists of a smooth non-barbed polypropylene suture 
attached to the middle of a double-pointed needle 
(Fig. 27.18) [16]. Midface elevation is achieved using 
the suture to loop around the tissues to lift them in dif-
ferent superior vectors. The double-point allows pas-
sage of the needle in a loop without the need to 
completely exit the skin so that the suture remains in 
the same plane throughout its course. A single incision 
need only be made and the sutures are anchored to the 
periosteum of the lateral or inferior orbital rim 
(Fig. 27.19). A similar longer Aptos Needle is used to 

Keith Needle 3-0 VicryI Braided
Suture

Temporal Gore-Tex
Anchor Graft

(4x4mm)

Gore-Tex Anchor
Graft (3x8mm)

4-0 Clear Prolene
Suspension Suture

4-0 Blue Prolene
Guide Suture

Fig. 27.16 Sasaki’s suture suspension system for elevation of the malar fat pad
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rejuvenate the neck. For this, an incision is made in the 
retroauricular area and a 2–0 Prolene suture is placed 
in the mastoid fascia as a holding suture. By passing 
the long Aptos Needle from one retroauricular incision 
to the contralateral side, without completely exiting the 
skin as above, the suture is brought from one side to the 
other subcutaneously and functions as a sling. Each 
end of the suture is tied to the holding sutures, securing 
them to the mastoid fascia. More than one suture can 
be placed in this way until the tissues are lifted and the 
cervicomental angle is restored. Giampapa described a 
similar suture suspension technique to improve the cer-
vicomental angle using Prolene in combination with 
liposuction and partial platysmaplasty through a sub-
mental incision [31].

27.4.2.2  Absorbable Non-barbed Sutures

Serdev, a Bulgarian cosmetic surgeon, improved upon 
Guillemain’s original and Mendez-Florez’s revised curl 
lift techniques by using slowly absorbable non-barbed 
semi-elastic polycaproamide sutures to lift moveable 
tissues and secure them to stable structures such as 
deep fascia or periosteum [32–34]. Using curved 
suture-passing needles (Fig. 27.20), the braided, anti-
microbial sutures are passed through the platysma of 
the neck, the SMAS of the mid and lower face, the 
malar fat pad, and the superficial temporal fascia of the 
upper face. These tissues are gently lifted and sus-
pended by passing the suture ends under the mastoid 
fascia, periosteum, or deep temporal fascia. These sus-
pension techniques improve the cervicomental angle 
and definition of the jawline, reduce the appearance of 
jowls, elevate the malar fat pad, and lift the corner of 
the eyes and tail of the brow (Fig. 27.21). There are 
certain advantages of Serdev’s techniques. The propen-
sity of the sutures to “cheese-wire” through the tissues 
is less because the SMAS, and not just subcutaneous 
fat, is lifted. The braided sutures also yield somewhat 
to movement due to their elasticity. Using special 
needles, the sutures are anchored to deep fascia or 
periosteum through tiny punctures only, obviating the 

Fig. 27.17 Elevation of the malar fat pad using polypropylene 
slings with Gore-Tex anchor grafts

Fig. 27.18 Aptos needles are designed to pass through tissues 
without the need to exit completely. This keeps the suture in the 
same plane throughout its course

Fig. 27.19 Suture suspension using Aptos needles. The sutures 
are passed like slings around the tissues of the midface and 
anchored to periosteum on the infraorbital rim
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Fig. 27.20 (a) Curved suture passing needles for percutaneous 
superficial musculoaponeurotic system (SMAS) lifting tech-
niques. (b) Braided anti-microbial slowly absorbable polycapro-
amide sutures are used to lift and anchor moveable tissues to 
stable ones

a

b

need for incisions or skin closure. The polycaproamide 
sutures absorb over 2–3 years, an obvious advantage 
for suture lifting where subsequent procedures are 
likely as the aging process continues. These simple but 
effective suture suspension techniques will now be 
described for the upper, mid, lower face, and neck.

 Upper Face

The suture facelift technique in the temporal area 
provides a subtle but important rejuvenation of the 

upper face by lifting the tail of the eyebrow, the lat-
eral canthus, and the upper cheek (Fig. 27.22). In the 
periorbital area, elevation of soft tissues by 1–3 mm 
provides noticeable rejuvenation (Figs. 27.23 and 
27.24). Markings are made at the proposed incision 
points. The first is along a line drawn perpendicular 
to the tail of the eyebrow, just behind the temporal 
hairline. A second point is made just behind the hair-
line 4–5 cm inferior to the first point. Two further 
points are made superior to the first points, along the 
desired vector lines of lift. One of these points should 
be along the superior temporal crest line where the 
deep temporal fascia attaches to periosteum. The hair 
is tied or retracted to expose the skin at the marked 
points. After skin preparation and sterile draping, 
local anesthesia using lidocaine 1–2% with 1:200,000 
adrenaline is injected along the proposed path of the 
suture subcutaneously between the lower two points, 
on the periosteum between the upper two points, and 
under the superficial temporal fascia and above the 
deep temporal fascia between each upper and lower 
point. The superficial temporal fascia is a continua-
tion of the galea over the frontalis muscle and the 
SMAS of the middle and lower thirds of the face. 
Stab incisions using a #11 blade are made at the 
marked points. The curved needle is passed from the 
upper medial incision to the lower medial incision, 
under the superficial temporal fascia but above the 
deep temporal fascia. To find this plane, lift a tuft of 
hair above the path of the needle and pass the needle 
deeply. There should be a thick layer of tissue cover-
ing the needle following passage, but it should not be 
so deep that the patient’s head rocks when the needle 
is moved. This indicates that the needle has passed 
under the deep temporal fascia. Once the needle tip 
exits the inferior point, a USP #2 polycaproamide 
sutures is passed through the eye of the needle and 
the needle is withdrawn. Next, the needle is passed in 
the superficial subcutaneous plane from the lower 
lateral incision to the lower medial incision and the 
suture end is threaded through the needle’s eye and 
brought to the lower lateral incision. The suture is 
above the superficial temporal fascia along this line. 
Then the suture is brought from the lower lateral to 
the upper lateral incision under the superficial tem-
poral fascia as before. Finally, the needle is passed 
into the upper medial incision, taking a bite of perios-
teum and deep temporal fascia along the superior 
temporal fusion line, and exits from the upper lateral 
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Fig. 27.21 Suture lift of 
superficial musculoaponeu-
rotic system (SMAS 
[moveable]) to deep fascia or 
periosteum (non-moveable) 
through minimal incision 
(red dots). The red area 
shows area of zygomatic arch 
over which the facial nerve 
passes (0.8–3.5 cm from 
external acoustic meatus). 
STF superficial temporal 
fascia, TM temporalis 
muscle, ZES zygomatic 
extension of SMAS

a b c

Fig. 27.22 Upper face (temporal) SMAS lift using slowly 
absorbable polycaproamide sutures. The superficial muscu-
loaponeurotic system (SMAS) is called the superficial temporal 
fascia (STF) in the temporal area and the galea aponeurotica 
medial to this over the forehead. (a) Four points are marked as 
shown and stab incisions using a #11 blade are made. One of the 
superior incisions (B) is made along the superior temporal crest 
line. (b) The curved needle is passed under the STF (above the 
deep temporal fascia) from point B to A. (c) A USP#2 or #4 
polycaproamide suture is passed through the eye of the needle 
and the suture is brought back from point A to B. (d) The needle 

is passed from point C to A in the superficial subcutaneous plane 
(above STF) and the suture end is threaded through. (e) The 
suture is brought to point D under STF as before. (f) Now both 
ends of the suture are exiting at the upper incisions. (g) The 
needle is passed deep into point B until it reaches periosteum. 
(h) A deep bite is taken, underneath the deep temporal fascia, 
and the needle receives the suture end at point D. (i) The needle 
is retracted so that both ends exit at point B. The sutures are 
gently lifted and tied. This lifts the STF, tail of the brow, and 
upper face. The suture is cut and buried by applying traction to 
the puncture site with the tip of an artery forceps
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incision. The suture is brought from this incision to 
the upper medial one so that both ends exit from the 
same incision. The suture ends are lifted gently to 
elevate the superficial temporal fascia (temporal 
SMAS) along the hairline, and elevate the tail of the 

brow and upper face. The suture is tied and the inci-
sion points, if inverted or tethered down, are 
released using the tip of a mosquito. The incisions 
heal quickly by secondary intention. A small amount 
of bunching of skin is usual along the hairline but this 

Fig. 27.23 (a) Preoperative. (b) After temporal superficial musculoaponeurotic system (SMAS) lift using absorbable sutures. Even 
a 1–2 mm lift makes the eyes look less tired

a b

d e f

g h i

Fig. 27.22 (continued)
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contracts and disappears in 1–2 weeks. This tech-
nique provides an instant rejuvenation, particularly 
around the eyes (Fig. 27.25).

 Midface

Traditional rhytidectomy procedures that include 
resection, retraction, or plication of the SMAS often 
do not achieve optimal elevation of the malar fat pad 
and midface. The triangular malar fat pad is oriented 

with its base along the nasolabial fold and apex over 
the zygoma. It is superficial to the medial part of the 
SMAS and adherent to the overlying skin. Retracting 
the SMAS in this region does not elevate the malar 
fat pad and may deepen the nasolabial fold. 
Repositioning the malar fat pad using the suture sus-
pension technique restores the beauty triangle of the 
face, softens the nasolabial fold, and reduces the 
lower lid length (Fig. 27.26). The vector of lift to 
achieve this is superolateral. Three punctures are 
made: two in the temporal hairline over the temporal 

a b

Fig. 27.25 (a) Preoperative. (b) Immediately after temporal superficial musculoaponeurotic system (SMAS) lift

Fig. 27.24 (a) Preoperative. (b) After temporal superficial musculoaponeurotic system (SMAS) lift to lift the tail of the brow in a 
younger patient

a b
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a
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b

d

e
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Fig. 27.26 Closed suture 
suspension of the malar fat pad. 
(a) A point is marked just 
lateral to the nasolabial fold 
and two points in the temporal 
hairline. The markings 
represent the proposed course 
of the suture to lift the malar fat 
pad in a superolateral vector. 
(b) Lidocaine with epineph-
rine is infiltrated subcutane-
ously along the marked lines. 
(c) Using a #11 blade, stab 
incisions are made at the three 
points. (d) The dermis is fully 
penetrated at the inferior 
incision to minimize dimpling 
of the skin. (e) The curved 
needle is passed along the 
lower line from the posterior 
temporal incision and exits at 
the incision lateral to the 
nasolabial fold. (f) A USP#4 
polycaproamide suture, 
together with a 3–0 Vicryl 
suture, are passed through the 
eye of the needle and 
withdrawn to the temporal 
incision. (g) The needle is 
passed from the anterior 
temporal incision along the 
other line and receives the ends 
of the sutures. (h) The needle 
and sutures are withdrawn, 
creating a loop around the 
malar fat pad. (i) The Vicryl 
suture is grasped and a sawing 
motion is used to cut through 
any dermal attachments at the 
inferior puncture until the skin 
is smooth. The Vicryl suture is 
then removed. (j) The needle is 
passed between the temporal 
incisions, below the deep 
temporal fascia, and the 
polycaproamide sutures are 
brought through one incision. 
(k) The sutures are lifted gently 
to elevate the malar fat pad, and 
tied. The punctures are allowed 
to heal by secondary intention. 
A Steristrip or 6–0 suture is 
used to seal the puncture at the 
nasolabial fold
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Fig. 27.26 (continued)

fascia and one just lateral to the nasolabial fold. An 
artery forceps is inserted into the incision at the 
nasolabial fold to make sure the incision has passed 
thoroughly through the dermis. Using the curved 
needles, a USP#2 or USP#4 polycaproamide suture 
is passed from the nasolabial fold incision to the 
temporal incisions, forming a sling around the malar 
fat pad. A braided suture such as Vicryl can be passed 
together with the polycaproamide suture. This sec-
ond suture is used to cut through the dermis or other 
connections to the skin that might cause a depression 
or dimple at the nasolabial fold incision. Once the 
skin is smooth at the site of lifting, the Vicryl suture 

is removed and the remaining suspension suture sits 
in place. The suture is then anchored beneath the 
deep temporal fascia using the curved needles. As 
well as lifting the malar fat pad superiorly, it projects 
anteriorly and improves infraorbital volume loss 
(Fig. 27.27).

 Lower Face

Descent of the lower face and jowls obscures jaw-
line definition and changes the shape of the face 
from a desirable inverted triangle or heart-shape to 
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an undesirable rectangular one (Fig. 27.28). To lift 
the jowls, the zygomatic extension of the SMAS is 
lifted using an absorbable non-barbed suture and 
anchored to temporalis fascia above the ear. Three 
points are marked: two above the ear in the hairline 
and one just below the zygomatic arch in front of the 
lobule of the ear. Lidocaine with adrenaline is infil-
trated in the subcutaneous plane between the three 
points, and deeper on the periosteum between the 
upper two points. Stab incisions using a #11 blade 
are made at the three points. The tip of an artery 
forceps is used to puncture through the entirety of 
the dermis at the lower point to reduce the likeli-
hood of dimpling. A curved needle is passed subcu-
taneously from the upper anterior incision downward 
toward the lower incision. At the level of the zygo-
matic arch, a slightly deeper bite is taken to catch 
the SMAS. It is important to stay within 8 mm from 
the external acoustic meatus at this level to avoid 
injury to the facial nerve. The nerve always passes 
over the zygomatic arch between 8 mm and 3.5 cm 
from the external acoustic meatus and usually about 
2.5 cm from it [35]. After biting SMAS, the needle 
comes superficially and exits through the lower inci-
sion and the suture is passed through the eye of the 
needle. The needle is withdrawn and a similar 
maneuver is made in order to pass the suture from 

the lower incision to the upper lateral incision. The 
needle is then passed deeply into the upper lateral inci-
sion to catch the periosteum under the temporal fascia 
and exits from the upper medial incision to receive the 
suture end. In the correct position under this deep fas-
cia, any movement of the needle should rock the 
patient’s head. The suture end is brought through to the 
upper lateral incision where the two ends can be lifted 
gently and tied. The lifting of the zygomatic extension 
of the SMAS as well as the attached overlying skin 
should smooth the jawline and even lift part of the 
neck (Fig. 27.29). Any dimpling or inversion of skin at 
the puncture sites is released using the tip of an artery 
forceps. Some bunching in front of the ear is normal 
and resolves spontaneously in 1–2 weeks.

 Neck

Mild to moderate ptosis of the neck can be treated using 
suture lifting alone, or in combination with lipoplasty to 
remove fat under the chin, along the jawline and in the 
jowls (Fig. 27.30). The suture suspension technique 
using absorbable sutures is simple and quick. After 
infiltrative local anesthesia, two skin punctures are 
made: one behind the ear over the mastoid and one  
in the upper neck over the anterior border of the 

Fig. 27.27 (a) Preoperative. 
(b) After suture lift of the 
malar fat pad. Note the 
anterior projection of the 
cheek and improvement in 
tear trough hollows. A 
temporal superficial 
musculoaponeurotic system 
(SMAS) lift has also 
improved dermatochalasis of 
the lateral brow

a b
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Fig. 27.28 Lower superficial musculoaponeurotic system 
(SMAS) suture facelift. (a) Local anesthesia is infiltrated subcu-
taneously in front of the ear and under the temporal fascia above 
the ear. (b) Three stab incisions are made at points E, F, and G. 
(c) An artery forceps is used to penetrate the full thickness of the 
dermis at point E. (d) The curved needle is passed in the subcu-
taneous plane from point F toward point E. At the lower border 
of the zygomatic arch a deeper bite is taken to catch the zygo-
matic extension of SMAS. (e) The needle is advanced superfi-
cially and exits at point E. A USP#2 or USP#4 polycaproamide 
suture is threaded through the eye of the needle. (f) The needle 

is withdrawn. (g) The needle is passed subcutaneously from 
incision G to point E and receives the distal end of the suture. 
(h) The needle is withdrawn so that a sling around the SMAS is 
created. (i) To anchor the suture superiorly, the needle is passed 
under the deep temporal fascia above the ear from point G to 
point F. Moving the needle in this plane should move the 
patient’s whole head. (j) The suture end is passed through the tip 
of the needle and the needle is withdrawn. (k) Both ends exit 
from the incision G. Lifting the sutures lifts the patient’s jowls 
and even neck as the SMAS is suspended. The suture is tied. 
(l) The incisions are lifted to bury the knot

a

b

c

sternocleidomastoid muscle. The needle is passed 
through the upper point, deeply at first to include the 
mastoid fascia or periosteum, and advanced in a sinusoi-
dal path superficially under the skin toward the lower 
point. Before exiting from the lower incision, a deeper 
bite is taken to catch the posterior border of platysma. A 
USP# 2 polycaproamide suture is threaded through the 
needle and brought back to the retroauricular incision. 
Another pass is made, taking a parallel course to the first 
pass, and the end of the suture is passed from the lower 
to upper incision so that both ends of the suture exit 
behind the ear. The sutures are retracted enough to lift 

the platysma and improve the contour of the neck, and 
tied. If there is dimpling of the skin at the lower puncture, 
an artery forceps tip is passed into the incision and gently 
lifted until the dimple is softened. Bunching of skin along 
the length of the suture improves without intervention.

27.4.3  Coned Sutures

Isse designed a polypropylene suture with regularly 
spaced knots along its length and small floating cones 
made of poly-l-lactic acid. He modified his earlier 
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Fig. 27.28 (continued)
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a b

Fig. 27.29 (a) Preoperative. (b) After lower suture facelift. There is an improvement in the jawline as well as the platysmal bands 
of the neck

Fig. 27.30 Neck lift using suture suspension technique. (a) 
Local anesthetic is infiltrated superficially along lines h to j. An 
incision using a #11 blade is made behind the ear (h) and over 
the anterior border of the sternocleidomastoid muscle (j). (b) A 
curved needle is passed from incision h toward incision j. Just 
before exiting at j, the needle takes a deeper bite to catch the 
platysma muscle (SMAS). (c) The needle exits and a USP#2 
polycaproamide absorbable suture is passed through the tip. (d) 
The needle is retracted through point h. (e) The needle is 

advanced again through the same puncture, taking a serpentine 
course through the superficial tissues, and exits at the distal inci-
sion to receive the end of the suture. (f) The needle is retracted 
again so that both suture ends exit at the retroauricular incision. 
(g) Retracting the sutures lifts the neck and improves the cervi-
comental angle. If there is a dimple at the inferior incision, this 
is released with an artery forceps. (h) The sutures are tied and 
cut. Slight bunching along the length of the suture is normal and 
resolves spontaneously in 2–3 weeks

a b

c d
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barbed polypropylene suture for several reasons. Firstly, 
he felt a suture with knots would be stronger than a 
suture designed with cuts to create barbs, since the ten-
sions applied to the barbs are prone to linear shredding 
where the barbs meet the body of the suture. Secondly, 
the cones are made of a material that incites an inflam-
matory response and stimulates collagen to secure the 
sutures over time. Finally, Isse believed the biomechanics 
of the cone design would be inherently stronger than most 
barbed sutures. Isse’s suture is currently marketed as the 
Silhouette Suture (Silhouette Lift, Kolster Methods Inc., 
Corona, CA). This is presented as a clear 3–0 polypro-
pylene suture with 10 cones and multiple knots to prevent 
slippage of the cones and to hold them equidistant from 
each other within the tissues. A newer dyed polypropyl-
ene Silhouette Suture is also available containing 6 cones. 
The cones are made of poly-l-lactic acid and are absorbed 
over 8–10 months. There is a 20.3 cm 20G straight needle 
swaged to the distal end of the suture and a 26 mm half-
circle needle to the proximal end (Fig. 27.31). Included 

a

b

Fig. 27.31 (a) Silhouette suture. A straight needle is swaged to 
one end of the polypropylene suture and a half-circle needle to 
the other. There are knots and cones along its length. (b) 
Absorbable poly-l-lactic acid cones

e f

g h

Fig. 27.30 (continued)
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with Silhouette Sutures are 2 × 0.5 cm polypropylene 
mesh patches for anchorage to deep fascia. These 
coned sutures are particularly useful for midface and 
neck rejuvenation and can be performed under local 
anesthesia through minimal incisions [36]. There is 
evidence that coned sutures offer a more secure and 
stable lifting than most popular barbed sutures and are 
more resistant to structural damage in human tissues 
[37]. The author uses Silhouette Sutures alone or in 
combination with non-barbed absorbable sutures for 
midface, lower face, and neck lifting. The technique 
of midface and neck lifting using Silhouette Sutures 
is described below.

27.4.3.1  Midface

The patient is marked in the sitting position (Fig. 27.32). 
A line is drawn from the lobule of the ear to the modio-
lus. Sutures should not cross this line as animation and 
movement at the mandible may lead to disruption. The 
proposed path for the sutures is marked along the sides 
of the face. These markings reflect the appropriate lifting 
vectors, which are superior and superolateral. The infe-
rior points mark the exit sites for the needles and start 
about 1 cm lateral to the nasolabial fold with 1.5 cm 
between each point. The vector lines converge in the 
temporal area, behind the hairline, where a 3 cm mark is 

Fig. 27.32 Silhouette suture midface lift. (a) The patient is 
marked in the sitting position. The inferior points start about 
1 cm lateral to the nasolabial fold. Subsequent points are spaced 
1.5 cm apart. (b) A 2–3 cm incision is made in the temporal area 
behind the hairline where the vector lines converge. (c) The 
superficial temporal fascia is grasped and opened. (d) The shiny 
white deep temporal fascia is exposed. (e) A 1 × 1.5 cm piece of 
polypropylene mesh is cut and placed in the wound on the deep 
temporal fascia. (f) The mesh is sutured to the deep temporal 
fascia using a 4–0 nonabsorbable suture (g) The Silhouette 
suture is placed over the face to measure how many cones will 
span the malar fat pad and midface without extending into the 
upper face. This determines how many cones, if any, should be 
cut from the distal end of the suture after placement. (h) The 

straight needle is passed just superficial to the superficial tempo-
ral fascia (STF) at the temporal incision, and through the subcu-
taneous fat of the cheek to exit at the first of the marked points. 
The STF splits into two leaves just inferior to the hairline and the 
temporal branch of the facial nerve travels through its layers. 
Staying superficial to the STF avoids inadvertent injury to the 
nerve. (i) The Silhouette suture is slowly pulled through the 
midface until the cones emerge from the inferior puncture. A 
number of cones can be cut from the suture at this time. (j) The 
suture is then cut distal to one of the knots and retracted to lift 
the malar fat pad. Each suture is tied to a neighboring one, and 
anchored to the deep temporal fascia and mesh, before closure in 
two layers

b

a
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Fig. 27.32 (continued)

g h

i j

e f

c d
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made for the incision site. After skin preparation and 
sterile draping, the marked areas are infiltrated with 
2% lidocaine with 1:200,000 epinephrine. A 3 cm inci-
sion is made in the temporal area and diathermy is 
used for hemostasis. The superficial temporal fascia is 
exposed, grasped, and opened, exposing the shiny, 
white deep temporal fascia. A small 1.5 × 0.5 cm patch 
of polypropylene mesh is placed on the deep temporal 
fascia and sutured in place. The first Silhouette suture 
is measured externally over the cheek to determine 
how many cones are needed to run the length of the 
malar area. If all of the cones are left on the suture, 
some of the proximal ones may be visible under the 
thin skin of the temple area, or they may catch on the 
superficial temporal fascia when the suture is retracted. 
The author usually cuts three to four cones from the 
distal end of the suture after they exit at the inferior 
points. Cones are usually not removed if a Silhouette 
Suture with 6 cones is used. The suture is passed in the 
deep subcutaneous plane from the temporal incision, 
along the marked path, to the exit points. To do this, 
the straight needle enters the tissues just above the 
superficial temporal fascia under direct vision at the 
upper incision. The nondominant hand gently grasps 
the tissues over the needle as it passes through the tem-
ple and then malar fat pad, maintaining the same depth 
throughout. If the suture passes too superficially it may 
catch the dermis and result in irregularities. If it passes 
too deeply it risks injury to facial nerve branches, par-
ticularly the frontal branch as it passes between the 
layers of the superficial temporal fascia lateral to the 
eye. The needle should exit the skin at the inferiorly 
marked points perpendicularly to avoid catching the 
dermis. The straight needle is pulled through until the 
cones begin to emerge from the skin. At this point, one 
or more cones can be cut from the suture as outlined 
above, making sure not to pull through any cones that 
are to remain on the suture. The suture is cut just distal 
to one of the knots and retracted proximally to visual-
ize the lifting effect on the tissues. The proximal half-
circle needle is passed through the superficial temporal 
fascia at the incision and then the needle is passed 
through both the deep temporal fascia and the anchored 
polypropylene mesh. The suture is not tied until all 
other sutures have been passed. Usually a total of four 
sutures are placed on each side of the midface. Once 
all of the sutures are in place, the half-circle needles 

are cut from the proximal ends and each suture is gen-
tly lifted and tied to its neighboring suture. The tempo-
ral incision is closed in two layers. A gentle lift is 
sufficient to elevate the malar fat pad and even jowls 
and provide pleasing results (Fig. 27.33).

27.4.3.2  Neck

The coned Silhouette sutures are also used to lift mild 
to moderate ptosis of the neck (Fig. 27.34). If ptosis is 
coupled with significant submental and submandibular 
fatty deposits, lipoplasty combined with the Silhouette 
lift is more appropriate [34]. The author commonly 
uses ultrasound-assisted lipoplasty (VASER) com-
bined with Silhouette sutures for this purpose. For the 
Silhouette suture lift, markings are made from behind 
the ear, along the neck under the line of the mandible 
to a point just proximal to the midline. Alternatively, 
this line can continue across the midline to a point just 
distal to it. A 1 cm retroauricular incision is made and 
the first suture is passed in the subcutaneous fat along 
the line of marking, and exits at the distal point. The 
author prefers to continue across the midline, so that 
the suture acts as a sling to support and lift the midline 
and improve the cervicomental angle. To bring the 
suture across the midline, the needle should first exit 
from a point just proximal to the midline. Before the 
needle exits completely from the skin, with the proxi-
mal end of the needle still under the skin, the needle is 
turned around so that the proximal end of the needle 
with the suture attached is now advancing toward the 
midline. It is advanced to a point just distal to the mid-
line where a stab incision with a #11 blade is made to 
allow the blunt end of the straight needle to emerge. 
Once the suture is seen, it is cut from the needle and 
the needle is removed from the site. The suture end is 
pulled until the most distal knot on the suture is just 
visible. The suture is cut just distal to the knot and the 
proximal end of the suture at the retroauricular inci-
sion is gently retracted. The coned portion of the suture 
passes across the midline and provides a lifting along 
its length as well as a suspension of the submental 
area. Usually two sutures are passed on either side of 
the neck. The proximal ends of the sutures are secured 
to the mastoid fascia using the half-circle needles and 
tied to one another. The incision is then closed.
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27.5  Postoperative Care

Although suture facelift techniques are minimally 
invasive and performed through small incisions or 
punctures, postoperative care is important. The closed 
techniques described in this chapter do not involve 
dissection or undermining. The relatively atraumatic 
insertion of sutures, although advantageous in terms 
of downtime, means there is less inflammation and 
fibrosis around the sutures, which can dislodge or 

migrate or potentially become disrupted in the tissues. 
Careless handling of the face or neck following a 
suture lift can disrupt the sutures or result in cheese-
wiring of the tissues through the sutures. Ideally, the 
treatment area should be taped and a head garment 
should be worn for 3–4 days to immobilize the tissues 
(Fig. 27.35). Patients should be instructed to avoid 
excessive facial animation, chewing gum and laugh-
ing for a week, and to be gentle when handling the 
face or neck for 4–6 weeks following the procedure. 

a1

a4 a5

a2 a3

Fig. 27.33 (a1-a5) Preoperative. (b1-b5) After midface and lower face lift using Silhouette and polycaproamide sutures, respectively
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This includes cleansing or applying makeup upward 
along the vector of lifting rather than downward 
against the sutures. Following the procedure, the 
author administers cephalexin for 5 days and tramadol 
for 3 days as needed if simple analgesia is insufficient 
to control discomfort. Normal sequelae following 
suture lifts include edema, ecchymosis, and point ten-
derness over the suture ends. To reduce swelling, the 
patient is advised to use cold packs and sleep with the 
head elevated for a few days. A clear instruction leaf-
let should be provided, including a contact telephone 
number in case the patient has any concerns following 

the procedure (Table 27.5). A follow-up appointment 
is arranged in 1 week, at which time sutures, if pres-
ent, are removed.

27.6  Complications

Patients tolerate suture lift procedures well under infil-
trative local anesthesia with complementary regional 
nerve blocks, if required. These methods are preferred 
as they eliminate unnecessary risk associated with 
intravenous sedation or general anesthesia. Mild 

b1

b4 b5

b2 b3

Fig. 27.33 (continued)
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a

b

c

d

e

Fig. 27.34 Coned (Silhouette) suture lift of the neck. (a) 
Markings are made behind the ear and along the neck under the 
mandible to a point about 2 cm proximal to the midline. A second 
point is marked 2 cm distal to the midline. (b) After local 
infiltration of lidocaine with epinephrine along the marked points, 
a 1 cm retroauricular incision is made and the Silhouette needle 
is passed subcutaneously toward the midline. (c) The needle exits 
at the first point proximal to the midline. (d) The needle is 
redirected so the blunt end advances across the midline toward 

the point on the contralateral side. (e) A stab incision is made to 
allow the blunt end to emerge with suture attached. The suture is 
cut. (f) The end of the suture is grasped and pulled through until 
the first knot is visible. The suture is cut again just distal to the 
knot. (g) The half-circle needle is used to pass the proximal end 
through the mastoid fascia for anchorage. (h) A second suture is 
passed in the same way parallel to the first one. Both sutures are 
retracted to lift the neck, and tied to one another. The retroauricular 
incision is closed with interrupted sutures

edema, ecchymosis, tenderness, and transient bunch-
ing of overlying skin are common following suture 
lifts. Complications include infection, bleeding, palpa-
bility, visibility, skin irregularities, migration, extru-
sion, prolonged pain, nerve injury, and asymmetries 

(Figs. 27.36 and 27.37) [38–40]. These complications 
should be prevented by proper placement of appropri-
ate sutures using sterile techniques. If they do occur, 
they often resolve spontaneously or can easily be 
treated (Table 27.6).
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27.7  Conclusions

There has been a dramatic increase in patient demand 
for nonsurgical cosmetic procedures in the last decade. 

Suture facelift techniques offer a quick, safe, and effec-
tive rejuvenation by elevating soft tissues and restoring 
the youthful contours of the face and neck. The aim is 
to lift tissues that have dropped, restore the beauty tri-
angle by creating a heart-shaped face, and improve 
definition of the jawline and neck. Patients who benefit 
from suture facelift techniques have mild tissue laxity 
or ptosis and realistic expectations. The results are usu-
ally subtle and natural and often make the patient 
appear a few years younger. The author combines 
suture facelift techniques with other nonsurgical proce-
dures such as botulinum toxins, fillers, and cheek and 
lip enhancement (Fig. 27.38). Combined approaches 
using different sutures and methods in the same patient 
is also appropriate and may provide superior results 
than one method alone. Longevity of results following 
a suture facelift is variable and depends on several fac-
tors, including the sutures used, the lifting technique, 

f

g

h

Fig. 27.34 (continued)

Fig. 27.35 Tape and head garment are used to immobilize the 
tissues for 3–4 days following a suture lift
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Postoperative instructions: suture lift

IF YOU EXPERIENCE EXCESSIVE PAIN OR BLEEDING, FULLNESS OR SPREADING REDNESS IN TREATMENT 
AREAS, OR FEVER, PLEASE CALL US IMMEDIATELY

1. Do not massage or rub vigorously the treatment area for at least 4 weeks; this could disrupt the sutures under the skin

2. Wear the head garment 24 h/day for 3 days and then in bed at night for a further 1 week

3.  Continue to refrain from smoking for at least 2 weeks during the healing process. Smoking affects blood supply and 
nourishment to skin and soft tissues

4. Complete the prescribed course of antibiotics

5. Be gentle when brushing your hair until your stitches are removed

6.  There may be some “bunching” of skin near the hairline following the lift. This will soften out over 1–4 weeks, 
depending on skin quality

7.  You may experience a tighter sensation over your face where skin has been retracted. Some of this tightness will lessen 
over 1–2 weeks as the skin relaxes into its new position

8.  You may experience some swelling, bruising, or tenderness over the first week but this will subside and fade over time. 
If you notice increasing redness, swelling, and tenderness a few days after the procedure that was not there before, call 
our clinic. This may be a sign of infection, which is uncommon

9. If you received skin stitches you will need to return to the clinic after 5–7 days for removal

I HAVE READ AND FULLY UNDERSTAND THE ABOVE ITEMS 1–9

Patient Signature __________________________ Date ________________

Table 27.5 Postoperative instructions

a b

Fig. 27.36 (a) Dimpling of skin at the right nasolabial fold incision following a suture suspension lift. (b) After subcision using an 
18 gauge needle to release dermal attachments
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a b

Fig. 27.37 (a) Palpable and visible cones in the temple following a Silhouette suture lift. (b) Spontaneous improvement after 
2 months without intervention. Cutting a few cones from the distal end of the suture after placement will prevent this problem

Complication Prevention Management

Skin irregularities  
and dimpling

1.  Avoid superficial placement of suture in dermis 1. Conservative, massage

2.  Release dermis with artery forceps during 
procedure

2. Subcision

3. Remove suture and redo procedure

Palpability or visibility 1. Avoid patients with thin, translucent skin 1. Conservative, massage if absorbable

2.  Place sutures in deep subcutaneous plane, or 
deeper

2. Remove if barbed, non-absorbable

Migration or extrusion 1. Use anchored sutures 1. Trim sutures

2. Bury sutures when appropriate 2. Remove sutures completely

Prolonged pain or nerve  
injury

1. Use absorbable sutures 1. Remove sutures

2. Avoid path of facial nerve 2. Analgesia

Asymmetries 1. Proper marking 1.  Add or remove sutures to restore 
symmetry

2. Equal tension bilaterally

Infection 1. Ensure sterile technique 1. Antibiotics

2. Prophylactic antibiotics 2. Remove sutures

3. Keep hair out of punctures and incisions

Bleeding or hematoma 1.  Use lidocaine with epinephrine for infiltrative 
local anesthesia

1. Pressure hemostasis

2.  Use diathermy for temporal  
incisions

2.  Conservative for ecchymosis and 
hematoma

3.  Discontinue antiplatelets, vitamins, and herbal 
supplements before procedure

3. Drainage for large hematoma (rare)

Table 27.6 Complications of suture facelift techniques
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a bFig. 27.38 (a) Preoperative. 
(b) After suture facelift 
combined with cheekbone 
and lip enhancement using 
temporary fillers

the patient’s tissues, and the aftercare. For a stable lift 
the author prefers to employ techniques that lift the 
SMAS rather than just the subcutaneous fat, and to use 
coned sutures to elevate the fibrofatty malar fat pad. To 
improve healing, patients must stop smoking for at 
least 2 weeks before and after the procedure, wear a 
head garment for 3 days, and handle the face and neck 
carefully for 6 weeks. Once the patient understands 
what can be achieved with suture facelift techniques, 
the limitations, and the value of combination proce-
dures for optimum results, the likelihood of success 
and satisfaction for both patient and surgeon is high.
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28.1  Introduction

Throughout history, men and women have always had 
the desire to improve their appearance beginning with 
improving the state of the skin, so that we could say that 
“Aesthetic surgery of the skin is as old as humankind” [1]. 
In primitive societies, shells and details stones were 
used for engraving and to smooth the skin. Egyptians 
used a cream of sulfur and resorcine to smooth the skin, 
and thanks to animal oils and alabaster, regeneration of 
skin was improved. In the Papyrus of Edwin Smith 
(1700 BC) and in the Papyrus of Ebers (1600 BC) magic 
prescriptions are found for the hair or for the cutaneous 
lesions. In Mesopotamia, the Babylonians became expe-
rienced in surgery as noted in the code of Hammurabi 
(2000 BC), in China medicine and Chinese surgery 
blossomed as noted in the “Canon of the Medicine” 
(2600 BC). In the “Rig Veda” (1500 BC), the Indian 
surgeons pointed out their particular interest in the 
reconstruction of the nose cut off in thieves. In ancient 
Greece, physician developed care of the skin and the 
hair with ancient physicians specialized in the art of 
cutaneous exfoliation. The Renaissance Europeans 
studied exfoliation of the skin through translating 
ancient Greek manuscripts giving a greater development 
to aesthetics in dermatology, medicine, and surgery.

Today, there is a tendency to confuse aesthetic sur-
gery with plastic surgery that evolved after the First 
World War from dentistry and adopting techniques 
from ancient dermatology and general surgery. Plastic 

surgery is surgery for the recovery of form and func-
tion, while aesthetic surgery is more like dermatologic 
surgery and is surgery of the physical aspect and the 
desires to be better looking. Aesthetic surgery over-
laps many disciplines and is not within any specific 
specialization.

28.2  Patient Desires

One of the principle objectives of aesthetic medicine 
and surgery is the rejuvenation of the face, where the 
years and the various pathologies have left the signs of 
tissue and metabolic alteration as wrinkles, loss of 
elasticity and skin tone, alterations of the hair, and the 
aesthetic pathologies tied to alterations of the quantity 
and quality of the fat tissue.

Alterations of the basal activities of cells and vital 
systems constitute signals sent by those structures, 
so that dysfunction of the regulation of metabolic 
exchanges constitutes the beginning of chronic and 
degenerative pathologies as well as the processes of 
aging. Maintaining the state of health from aesthetic 
pathologies belongs to “Medicine for the health and 
the comfort of the patient” through maintenance of the 
functional harmony of the whole body and of the 
patient’s own image.

28.3  Aging of the Face

The observation of an aged face asks for a careful reflec-
tion both on the trials that have provoked the various 
modifications and on the nature of the same alterations. 
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In aging, the face suffers changes in the principal struc-
tures: the bony skeleton, the adipose tissue, and the 
musculocutaneous system.

According to the rules of universal proportions [2], 
the face can be separated into three equal segments: the 
first one from the joining of the hair to the eyebrow, the 
second from the glabella to the subnasal furrow, and 
the third one from this line to the chin.

Aging provokes a slow but continuous resorption of 
the bony structure with reduction of mass so that an 
unbalance is provoked between bony mass and cutane-
ous tissue so that there is too much skin and subcutane-
ous tissue in comparison to its content. Such 
disproportion is most evident in the inferior part of the 
face from the retraction of the jaw and reduction of the 
dental structure.

Dzubow [3] noted that aging provokes alterations 
and degeneration (Fig. 28.1). The continuous hormonal 
and circulatory modifications induced from the style of 
life, particularly by the improper feeding, sedentari-
ness, and smoking provoke alterations in the metabo-
lism of all the tissues ending in the reduction of the 
quantity of water and subcutaneous adipose tissue 
(typical of the young face) as well as the muscular and 
cutaneous vascularization that their structural and met-
abolic reduction provokes. All these modifications 
provoke a change in the muscular structure that mani-
fests in the reduction of the fibers with reduction of the 
tone and of tropism with consequent decrease in glide 
for the gravity of the tissues.

At the same time and in the same way, there is a 
decrease of the metabolic and vascular activities of the 

skin and subcutaneous tissue that provoke reduction of 
the structure and the cutaneous tone, where we have a 
less soluble and more rigid collagen, a fragmented 
elastic net, and regression of the microcirculation with 
reduction of the “cells to veil,” that is of that lymphoa-
dipose and microvascular system that surrounds and 
nourishes the same microcirculatory system. All of 
this provokes reduction and atrophy of the skin and the 
systems of support with consequent low glide in grav-
ity. It is this low glide of the tissues, caused by the 
gravity and altered metabolism that increases the ini-
tial vascular, metabolic, and aesthetic alterations of the 
face (Fig. 28.2).

The process of aging of the face is from a series of 
mechanical, physics, and physiological chemical alter-
ations induced by the stress of life that reduces the 
metabolic activities and vascular function that activates 
those alterations of chronic degenerations character-
ized by cutaneous excess, reduction of fat and the glide 
of the fat tissue, and atrophy of the skin.

Changes usually induced by feeding, smoke, hor-
mones, and intestinal dysfunctions alter the equilib-
rium of the interstitial matrix with increase of free 
radicals, alteration of the systems of oxyreduction, 
alteration of the metalloproteasis, alteration of the pro-
duction of collagen, reduction of the microarterial cir-
culation, increase of the microlymphatic stasis, and 
finally activation of the processes that will bring degen-
eration of aging characterized by the fibrosis [4, 5]. 
Various degenerative changes due to gravity and loss 
of glide of the tissues evolve into the typical alterations 
of the aging (Fig. 28.3).

Fig. 28.1 Aging of the face 
with alteration of tissues that 
change the proportions
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The process of evolution of the suborbicularis 
adipose bulge is typical. While cutaneous excess of 
the superior eyelid with relative adipose bulge 
depend, mostly, upon the yielding of the frontal 
structures and from reduction of the eyebrow fat, in 

the lower eyelid the yielding of the malar structure 
with reduction of the adipose tissue and its prolapse 
stretches the ligament and suborbicular septum 
provoking formation of the bulge and the cutaneous 
excess.

Fig. 28.2 Jowling is a sign 
of aging of the face with 
prolapse of tissue

Malar fat Malar fat

Descent of the malar fat pad during aging

Sagittal section
through orbit

Sagittal section
through orbit

Fig. 28.3 Prolapse of tissue 
causes the formation of 
lower eyelid bulge. (Courtesy 
of Contour Threads)
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While the tissues droop, there are some morpho-
logical alterations (in the temporal and spatial  position) 
both of the microvascular systems of nutrition and 
purification of the tissues of the neurological and met-
abolic systems, that provoke signals and the produc-
tion of the structural substances, among which are 
collagen and elastin. It is this association of metabolic 
alterations with the mechanical alterations induced by 
the droop of the tissues that is key to the interpretation 
of these changes [6].

Bringing the tissues to a more juvenile, more pleas-
ant, and less severe appearance to the face reduces 
the annoying wrinkles and cutaneous excess folds 
(Fig. 28.4). Bringing the tissues to their best position 
means slowing down the processes of aging and improv-
ing oxygenation, decreasing the lymphatic stasis and the 
tissue toxicity, reducing free radicals and the oxidative 
alterations, reducing the alterations of the metalloprotea-
sis as well as the process of fibrosis. It means to return 
the normal function to the extracellular matrix.

According to the type and degree of aging of the 
face, different treatments can be used such as surgical 
or dermatologic cosmetic treatments. A fundamental 
rule is to make a basic classification to plan the most 
correct therapeutic procedure (Table 28.1).

1. Prolapse and excess of skin
(a)  When the face has cutaneous excess, surgical 

treatment must be used to allow tissue recovery 
and elimination of the cutaneous excess. 
Traditional lifting, in its various modifications, 
provides a new position of the deep tissues with 
duplication and fixation of the superficial mus-
cular aponeurotic system (SMAS) to guarantee 
a more lasting result, but not eternal. Aesthetic 
surgery results in about 5 years (between 3 and 
8 years according to the type of skin, of the age, 

Cross-section of skin
with cogged contour
threads

Tension on free
distal end Gentle contouring

of tissue
Facelift using sutures

Before

Fig. 28.4 Threads can be used to lift up tissues, contour the face, and recover new metabolism. (Courtesy of Contour Threads)

1. Prolapse and skin excess

(a) Correct by traditional surgery or surgery using threads

2.  Reduction or glide in low adipose tissue with reduction of 
volume of tissues with juvenile cutaneous turgidity

(a)  Correct with fillers or autogenous fat tissue to increase 
the volume and to offer the good fundamental 
hormonal substances activating the metabolism

3.  Alteration of the skin structure with loss of substances 
and consequential aging

(a)  Correct by nutritional dermoelectroporation and local 
mechanical, physical, and chemical treatments

Table 28.1 Process of aging face and tissues
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and of the style of life) of improvement. In 
selected patients the mini-invasive solution 
using surgical barbed or non-barbed threads 
can give good results but they should give a 
new good position of the skin reducing all pro-
cesses of aging. These soft methods are indi-
cated as the most diffuse and suitable treatments 
particularly for the non-advanced phases and 
for preventive indications with their mini-inva-
siveness in multiple sessions and with almost 
no complications or scars.

2. Reduction of volume
(a)  When there is no true skin excess but the aes-

thetic pathology is characterized by reduction 
of the skin structure with reduction or regres-
sion of the adipose and the connective tissues, 
surgery is not suitable and can only be of help 
in particular cases.

(b)  The elective treatment is the use of substances 
to fill and thereby increasing the volume and 
to redraw the contours of the face. The princi-
pal fillers are found in the family of the 
hyaluronic acid that has the principal char-
acteristic to be absorbable and practically 
without complications. Except for particular 
cases, it is best to avoid nonabsorbable fillers 
because of their complications. When neces-
sary to use nonabsorbable fillers it is better to 
use solid prosthesis, such as solid silicone or 
Gore-Tex.

3. Skin aging
(a)  In the case of patients without skin excess or 

reduction of the volume, but with underlying 
irregularity and degeneration of the cutaneous 
structure (the true cutaneous aging) it is nec-
essary to adopt some protocol of noninvasive 
dermatologic cosmetic treatment that reduces 
the skin irregularities and improve the exter-
nal aspect that favors a resumption of the 
microcirculation, of the oxygenation, and of 
the production of a physiological connective 
tissues [7–10].

When there is prolapse of the tissues, the angles of the 
mouth go down and, often, there may be formation of 
white saliva at the angles that interferes with the 
patient’s life of relationships. Aesthetic treatment 
allows the patient to reach the desire to maintain his 
own dignity and role in society.

28.4  T3 Bioresurfacing

Old age causes modifications, both physical and func-
tional, of the organisms that, in the past, were consid-
ered as a sad and disheartening decadence of the bodily 
harmony and the human activities. From such feeling 
was born the instinctive impulse for the man to fight 
against the senile phenomenon.

In the case of patients with neither cutaneous excess 
nor reduction of the volumes, but have underlying 
cutaneous aging with irregularity and degeneration of 
the dermoepidermal structure, dermatologic cosmetic 
and noninvasive protocols of treatment are used to 
reduce these irregularities and improve the external 
aspect favoring improvement of the metabolism. The 
author has named such protocol “ T3 - Bioresurfacing,” 
meaning an attempt to rejuvenate the skin by stimulat-
ing the natural physiological regeneration with a triad 
of integrated treatments.

“Bioresurfacing” uses an integrated protocol by dif-
ferent methods to regulate the activity of the skin:

1. Endermologie – LPG®: Physical therapy finalized 
to vascularize and to drain the lymph

2.  Young-Peel: This phase is used to regulate and to 
stimulate the skin
(a)  Scrub-Peel: To regulate and to eliminate the 

horny layer of the skin
(b)  Trans-Peel: To introduce substances and to 

stimulate the cellular activities
3. Photodynamic treatment: To bring energy and to 

activate the cellular functions

The integration of these methods has produced inter-
esting results with limited complications and interrup-
tion of the working activity.

28.4.1  Endermologie LPG System®

LPG-System represents a true revolution in the field of 
physical therapy and aesthetics, both in the idea and in 
the practical application. It deals with patented equip-
ment that uses air in the phases of aspiration and com-
pression and a head with two rolls that allows traction 
on the tissues to perform some maneuvers and has 
physiotherapeutic applications. Such treatments allow 
the morphological and functional reconstitution of the 
connective and the adipose tissue [11–14].
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The LPG System acts on the skin and on the subcu-
taneous tissue to improve the connective tissue, the fat 
tissue, and the arteriolar, venous, and lymphatic micro-
circulation, and the blood flow containing the hor-
mones (Fig. 28.5). With LPG, the therapist can increase 
the therapeutic results by use of the “palper-roller” 
characterized by movements of compression and tissue 
rotation allowing the return of the elasticity of the tis-
sues. This allows better function by producing stimula-
tion of metabolism and vascularization and, secondarily, 
the effect of lymphatic drainage and purification of the 
tissues [15, 16]. The application of the different possi-
bilities of treatment obtains the best results as can be 
seen in different histological biopsies (Fig. 28.6).

Physical methodology by Endermologie System 
uses Lipomassage to care tissues of the body and Lift 
massage to care tissues of the face, a strategy based on 

the stimulation of particular skin receptors finalized to 
the stimulation of the fibroblasts and interstitial matrix.

28.4.2  Young-Peel Method

This dermatologic cosmetic treatment is finalized to regu-
late the cutaneous irregularities, as results of acne or cuta-
neous atrophy, and to introduce nutritional substances 
avoiding the use of needles. For this purpose, it uses an 
association of superficial microdermabrasion (Scrub-
Peel) and transdermal electric introduction of substances.

28.4.2.1  Superficial Microdermabrasion  
(Scrub-Peel)

Dermabrasion has been one of the most important 
weapons in the hands of the dermatologists surgeon 

Fig. 28.5 Endermologie LPG system is the revolution in physical therapy. Vascularization and metabolism can be activated

Fig. 28.6 New metabolism of the tissue in papillary dermal layer after dermatologic cosmetic treatment. (a) Before. (b) After
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[17–19]. It is generally used to remove the epidermis 
and some layers of the dermis according to the irregu-
larities needed to be treated. The author uses it only for 
the treatment of the horny layer.

In aesthetic pathologies characterized by skin irreg-
ularities and dystrophies, such as acne, wrinkles, 
stretch marks, and sagging of the skin, the treatment of 
transdermal introduction of substances is preceded by 
a surface microdermabrasion treatment performed by a 
system using corundum powder crystals (aluminum 
oxide in a sterile, disposable package) that produces 
removal of the corneous layer with simultaneous vas-
cularization of the tissue by mechanical stimulation 
(light suction–light pressure–dermabrasion).

A particular ultrasonic probe can be used vibrating 
at 25,000 Hz (Bright – Skin by Eporex® Method) [20] 
to remove the superficial layer and to prepare the skin 
to the introduction of the substances containing elas-
tin, collagen, and amino acids. The same protocol is 
used for the treatment of cellulite. The treatment is 
integrated into the protocol.

28.4.2.2  Transdermal Introduction  
of Substances (Trans Peel)

The skin has an exchange function with the outside 
environment, which is also used as a means of pharma-
cological introduction [21–24]. Endermal diffusion is 
a passive phenomenon, in fact the skin behaves like a 
passive membrane. Penetration of the substances takes 
place in two stages characterized by:

Dormancy stage, in which the dermal layer is 
charged, usually electrically
Flow stage, in which the flow becomes constant

Dermoelectroporation treatment is a method that 
enable absorption using an equipment that generate 
electric pulses allowing the opening of special “electric 
gates” promoting the passage of substances of adequate 
size. The apparatus used for medical and aesthetic pur-
poses is Transderm Ionto® by Mattioli Engineering. 
Dermoelectroporation treatment is applied by a dis-
charge given by an electric inductor charged at a con-
trolled current value and then discharged with a typical 
kind of reversible exponential voltage wave [25–30].

The reason why the method works well only after 
dermabrasion of the horny layer is because the high 
voltage in the classical electroporation produces partly 
poration of the horny layer and partly poration of the 

dermis (with the residual energy after having perfo-
rated the horny layer).

Dermoelectroporation eliminates the need of the high 
voltage because the horny layer is eliminated with the 
dermabrasion and so the voltage to go through the dermis 
is lower. It works like the high voltage electroporation, 
however, replacing the dangerous and hardly controllable 
effect of the high voltage on the horny layer with the safer 
dermabrasion. The lesser energy is used only in order to 
open watery channels in the dermis. As the intradermal 
or subcutaneous use of collagen, hyaluronic, or elastin is 
the natural trial of regeneration or production plotted 
here, while it is being known as the plotted regeneration, 
can be stimulated using the substances of base that con-
stitute the precursors of such substances.

All of this has opened a new frontier in the antiag-
ing protocols of regeneration and rejuvenation reduc-
ing the use of needles and bloodier methodologies. 
Immediately after microdermabrasion, active sub-
stances such as collagen, hyaluronic acid, amino acids, 
and elastin or their precursors are introduced by means 
of dermoelectroporation treatment.

28.4.3  Photodynamic Treatment

Photorejuvenation using Intensive Pulsed Light (IPL) is 
an evolution of the laser since it does not send forth a 
wavelength coherent light that strikes water or other ele-
ments with direct surgical action, but it uses a photon as 
a flash that strikes particular photodermoreceptors that 
are stimulated or altered. Suitable mainly to affect hemo-
globin and dark colors, it has shown an ability to transfer 
energy to the tissues that directly stimulates the principal 
vital reactions of the extracellular matrix and the new 
production of physiological collagen [31–33].

IPL is used at the end of the session of Transderm (crys-
tals microdermabrasion and Dermoelectroporation) or 
Eporex™ System (Ultrasonic scrub and iontotransfer) 
where it guarantees the transfer of a quantity of such 
energy to favor the use of the introduced substances 
and the activation of the tissue reactions of the matrix. 
Energy’s quantity is produced in the form of heat 
that allows important microarteriolar vascularization 
that favors the oxygenation of skin that is found in a 
state of microcirculatory suffering, particularly in the 
 people who smoke or use the estrogen-progestin pill 
or drugs.
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The author prefers to use a wavelength around the 
640–690 nm in association with a lower wavelength 
(530–580 nm) nm in most cases. Normally, in the 
patients with Fitzpatrick, 5–6 IPL is not used. The 
scheme for the use of IPL in Bioresurfacing is:

1. Endermologie treatment
2. Scrub peel
3. Intensive pulsed light

640 nm × 23–27 J/cm2

560 nm × 24–28 J/cm2

4. Sessions at 15, 21, and 30 days

When it is necessary, the result can be increased using 
a non-ablative diode laser 532 by a rotating scanner for 
stimulating new connective structure and new cellular 
metabolism [34, 35] (Fig. 28.6).

28.5  T3-Bioresurfacing: Protocol  
of Treatment

The treatment is used for the cutaneous improvement 
of the skin irregularities and for the signs of aging by 
stimulating the production of new collagen and stimu-
lating the extracellular matrix. Different sessions at 
15, 21, and 30 days are performed.

1. Physiotherapeutic phase with lymphatic drainage, 
skin vascularization, and connective stimulation 
using Lift Massage Endermologie® LPG System.

2.  Scrub-peel using superficial microdermabrasion 
with crystals of corundum to smooth the skin and to 
open the horny layer followed by introduction of 
precursor substances of collagen, elastin, and 
hyaluronic acid using dermoelectroporation con-
nected to the instrument “Ultrapeel Transderm®” or 
“Eporex System®” that allows opening of the pores 
that are the watery channels.

3.  Energy administration by Intensive Pulsed Light 
offered by an instrument Quantum® IPL with an 
energy of 532–695 nm, or rotating diode laser scan-
ner 532 nm (by Italian laser Eufoton®) that allows 
stimulation of the cellular function and the extra-
cellular matrix.

At the end, an antiherpetic cream or lenitive substances 
can be applied for therapy or cosmetic action.

Bioresurfacing allows the patient to use makeup about 
20 min after the procedure. Particularly in winter, the 

patient uses a nighttime cream based with phytic acid and 
vitamin C (Stand By 5% Vitamin C® cream), to alternate 
sometimes with a mix of retinoic acid (0.0025%) and 
lower part of cortisone cream in low dosage. Such proto-
col will not produce immediate visual effects from the 
surgery or from the use of fillers but it will favor a slow 
but continuous improvement of the aspect and the tropism 
of the skin with progressive rejuvenation of the face.

28.6  Biolifting

In patients without true cutaneous excess and tissue 
prolapse and where the aesthetic pathology is charac-
terized by a reduction of the “structure” and of the 
 “tropism” of the skin with reduction or regression of the 
adipose and the connective tissue, surgery is not always 
suitable and is not the first indicated treatment, even if 
it can be sometimes of help. These cases, as a rule, rep-
resent the large majority of the patients 25–40 years of 
age. These patients do not have an indication for the 
traditional surgery with traction and excision of the tis-
sues. They are patients with “nasogenial wrinkles” that 
begin to become “nasogenial folds” and, especially in 
hyperactive subjects, where the crows’ feet and the 
peribuccal irregularities are in association with the true 
and deep wrinkles. As a rule, these patients are found in 
the central phase of their social evolution and working 
activity. They normally request lesser treatments and 
above all wish to improve without changing. The treat-
ment of choice is dermosurgical, mini-invasive treat-
ments, and the use of substances of fillers to increase 
the volume and to redraw the contours of the face.

The substances that the author prefers are the tradi-
tional “Fillers” that have the characteristic to be natural 
and to be reabsorbed in different periods of time, but 
always absorbable substances. These substances belong 
to two major groups: the family of collagen and that of 
hyaluronic acid. The collagen was initially derived from 
tendons of ox and horse that required testing for the dan-
gers of allergies and complications. Today, such risks are 
reduced and we have a new pork collagen not requiring 
test and with good results on the time (Evolence®).

Hyaluronic acid can also be used. It has the principal 
characteristic to be natural (not from animal derivation), 
absorbable, and does not have complications. Non-
linked hyaluronic acid constitutes a substance of great 
use in ophthalmology and orthopedics. The non-linked 
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form has a duration of few days when inserted in the 
dermal layer and does not behave as a filler, but as sub-
stance of stimulation for the production of the physio-
logical collagen, particularly if associated with precursors 
of collagen, elastin, or hyaluronic acid.

In the linked form, named “cross-linked,” it is 
hooked to benzyl alcohol and has a more complex 
form so that it is reabsorbed more slowly. According to 
the concentration and of the type of application it can 
last from 2 to 8 months.

As a rule, these products do not give true complica-
tions in comparison to the non-absorbable substances. 
The author believes that we must avoid the complica-
tions of non-absorbable substances. It is better to use 
solid prosthesis such as solid silicone or Gore-Tex.

“ Biolifting” is a treatment that has the tendency to 
restructure the skin and to increase the lost volume in 
the process of aging, this strategy use chemical sub-
stances in association to particular laser introduced 
into the tissues “Endo Light Lift” and a new revolu-
tionary methodology to increase energy in the tissues 
“Biodermogenesi®.”

28.6.1  Method

In synergy with treatments of Bioresurfacing, a proto-
col of treatment can be performed that allows the stim-
ulation of the tissues and increases the volume with 
new harmony of the contours of the face. In this sense 
of “tissue fullness” and of “good hydration” it will give 
a juvenile aspect to the face. Only using absorbable 
substances such as hyaluronic acid in different concen-
trations, increases the length of time it will last.

Different forms of revitalizing substances or fillers 
containing hyaluronic acid can be used. These prod-
ucts contain a low quantity of proteins that limit the 
production of free radicals, reduce inflammation, and 
therefore allow the increase of the length of time the 
product lasts. This method improves the quality of the 
skin, reduces the wrinkles, and improves the expres-
sion of the eyes harmonizing the external aspect [36].

28.6.1.1  Superficial Layer

Non-linked hyaluronic acid is introduced by mesother-
apy (drop by drop), by lines in the dermoepidermal 
layer, or in superficial intradermal layer. Good results 

can be obtained in the treatment of the neck, acne, and 
in superficial irregularities of the skin. Restylane Vital® 
(Q-Med® company) is normally used for this use.

28.6.1.2  Middle Layer

Linked hyaluronic acid is used in low concentration, 
introduced drop by drop in the middle dermal layer. 
Good results are obtained for the treatment of the mid-
dle wrinkles and in the cutaneous restructuring. Typical 
areas are nasogenial folds where we can use normally 
Restylane® (Q-Med® company) or Teosyal 27 or 30 
(by Swiss company Teoxane®), that contain reticulated 
hyaluronic acid.

28.6.1.3  Deep Layer

Linked hyaluronic acid used in high concentration is 
introduced into the deep dermal layer or into a sub-
muscular layer in the treatment of the zygomatic 
area (where it improves the contours). Particularly, 
in  submuscular area, the author prefers hyaluronic 
acid Sub-Q (Q-Med® company) or pork collagen 
(Evolence™), in association with barbed threads too.

28.6.1.4  Threads of Support

Prolapse of the tissues (tissue ptosis) causes contortion 
of the morphological anatomy and of the functional 
anatomy of the microstructures with alteration of the 
metabolic functions of the extracellular matrix with 
consequent formation of local lipo-lymphedema. 
Morphological alterations of the microvessels cause 
deceleration and lymphatic stasis that alters of the sys-
tems of oxidative reduction and increases the free radi-
cals with metabolic damage to the extracellular matrix 
that activates the process of oxidative stress with 
microedema, formation of lipo peroxidation, mito-
chondrial and metalloproteasis damage, alteration of 
the collagen, inflammatory and chronic evolution 
toward the pathological fibrosis. Reposition of the tis-
sue provides new metabolism and a new life for the 
same tissues (Fig. 28.7).

When an initial yielding of the skin results in irregu-
larities and cutaneous depressions, (not yet requiring 
lifting or mini-lifting), the application of surgical 
threads can be added. Surgical unidirectional barbed 
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thread, absorbable or nonabsorbable, can be used. 
Using a particular and personal instrument too, the 
author uses the American Quill™ barbed threads or 
semielastic barbed French threads Spring Threads™. 
This method gives rapid improvement without com-
plications giving a more juvenile aspect of the face 
and lengthens the lifetime of the substances reducing 
the free radicals and the vascular and metabolic 
alterations, thanks to the spatial new position of the 
tissues [37].

28.7  Endo Light Lift

When it is necessary to stimulate tissues, we must use a 
revolutionary endodermal laser, as for the treatment for 
capillaries. A sophisticated small laser 808 or 980 nano-
metrics is connected to a microfiber of 100 or 200 m 
that succeeds in entering without incisions under the 
skin to create some energetic grates and to stimulate a 
new collagen restructuring the tissues. Using this mini-
mally invasive methodology, named “Endo Light 
Lift™” (by Eufoton® laser), initial cutaneous excess 
and initial adipose palpebral bag can be treated [38] 
(Fig. 28.8). Using this method an endo  tissue net of 

laser light can be created to increase the cellular activity 
without complications or allergic risks.

The introduction of the microfiber into the tissues 
improves the quality of water and blood, increases 
temperature and cellular activity, and finally increases 
the tropism of the skin.

28.8  Biodermogenesi™

This new method is aimed to treat either for aesthetics or 
for the structural aspect of the skin with stretch marks. The 
evolution of this method provides a strategy to improve 
the youth of the face in association with Endo Light Lift 
also. Particularly, this method, named Biodermogenesi™ 
Face (by Expo Italia™), is used with a little special oval 
or bell-shaped handful, which creates a slight vacuum 
permitting a slight blood afflux in the treated area and a 
new mitotic cellular activity thanks to a special generator 
of bio-compatible magnetic fields [39].

The persisting migration of the ions contributes to 
raise the derma and hypoderm temperature of 2°, 3°, 
enough to permit an increasing of the cellular mitosis, 
until the 300% more compared to the physiological repro-
ductive cycles on the treated patient (Van’t Hoff law), 

Fig. 28.7 T-3 biolifting. (a) 
Surgical suspension threads. 
(b) Fillers when necessary
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which, furthermore, is an important reactivation of the 
primary functions of the fibroblast, thanks to the afflux of 
blood and oxygen, consequence of the vacuuming action, 
so that we assist to a hyperemia of the surface, normally 
absent in the aging face’s tissue. So the synergy produced 
permit for the first time to expand one more time the 
derma and nourish the cells and provide oxygen to the 
tissue, encouraging a progressive renovation of the capil-
lary calibre. Biodermogenesi is based on the application 
of a screened electrode, which does not permit a direct 
energy transition to the treated skin, to which will be pro-
jected inside a huge energy quantity with variable fre-
quency that will alternate moments of positive valence to 
moments of negative valence.

During this phase, the sodium and potassium move 
to the inside of the cellular membrane bringing nutri-
tional factors. At the end of this phase, we have the 

presence of Na+ and K+ almost exclusively to the 
inside of the cells; in this case, they are extremely rich 
and well nourished, thanks to the increasing of the 
pumping of these two elements, normally in charge of 
bringing inside the membrane, the nutritional cellular 
factors. Thanks to this application, the phenomenon of 
the cell’s enrichment can be accelerated that is essential 
to access the following mitosis. When the distribution 
of the negative signal is terminated, the sodium and 
potassium ions are brought to the outside of the cellular 
membrane allowing the toxins elimination of the cuta-
neous cells, essential to encourage a better cellular 
mitosis.

The regenerative process of the Biodermogenesi™ 
is determined with the production of collagen and elas-
tic fibers in order to permit a stability of the obtained 
result (Fig. 28.9). The elastic collagen starts to take its 

Fig. 28.8 Endo Light Lift™ 
laser Eufoton 808–904 nm, 
5.8 W, and 5 shots at 
40/50 ms

a b

Fig. 28.9 Biodermogenesi 
and  compressive 
 microvibration. 
(a) Pretreatment patient. 
(b) Posttreatment
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specific action inside the skin which gives the correct 
support that permits the blood supply of capillary and 
re-activate the fibroblast.

28.9  Bio-Lifting: Protocol of Treatment

Typical indications for Biolifting are the treatment of 
wrinkles and harmonization of the face. The session is 
minimally invasive and practically without risks. At 
the end of the session, the patient may use makeup. 
The author suggests this protocol of treatment:

 When is necessary: Filler or soft lift with barbed 
threads
 Endo Light Lift: One session of treatment, to create 
a grate of subdermal laser light in midface, eye 
brown, and submental area, any 3–4 weeks for 3–4 
sessions for years (we suggest in winter).
 After 15 days from Endo Light Lift: We suggest a 
session of Biodermogenesi Face to increase the 
effect of laser therapy.
 Maintenance: We suggest 1 session any 3–4 weeks 
of Biodermogenesi Face in association to LiftMassage 
LPG™ to maintain the result.

28.10  Conclusions

Bioresurfacing and Biolifting are dermocosmetic treat-
ment used to rescue the signs of aging and to improve 
the youthfulness of the face and neck, but not to reduce 
the age. If used well, these strategies offer good results 
without complications for the patients. It is necessary 
to have correct indications and interview the patient 
prior to treatment in order to have the best results and 
the satisfaction of the patient.
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29.1  Introduction

Traditional face-lifting techniques consisted of only 
elevation and redraping of the facial skin [1]. Since 
then, there has evolved many different surgical varia-
tions including the more recent minimally invasive 
procedures involving less dissection and more simpli-
fied anatomical approach [2]. This paradigm shift in 
the surgical approach to face-lifting has been predi-
cated on the demand of the patient population wanting 
less morbidity and faster recovery. As we understand 
more of the facial dynamics and facial anatomy, cos-
metic facial plastic surgeons are staying in the cutting 
edge of constantly searching for more innovative and 
improved methods to perform this very successful cos-
metic procedure. In trying to understand the demands 
of the patient, surgeons must realize that sometimes 
less is better. This chapter will lay down the basic fun-
damentals of face-lifting technique via skin flap, 
addressing the SMAS with redraping.

29.2  Technique

Some relative contraindications for rhytidectomy 
include (1) smoking and/or alcohol abuse; (2) collagen 
vascular disorders; (3) poor nutritional status; (4) 
 anticoagulation bleeding disorder; (5) use of Accutane, 

high-dose steroids, or immunosuppressants; and (6) 
poor medical condition (e.g., uncontrolled hyperten-
sion, poorly controlled diabetes, significant chronic 
airway disease (CAD), significant chronic obstructive 
pulmonary disease (COPD).

The surgeon should first and foremost understand 
the patient’s needs. Place a mirror in front and ask 
them what about their face bothers them, and what 
specific areas in the face they want addressed. This ini-
tial patient evaluation is of paramount importance. 
Unrealistic desires can lead to a surgery, which fails to 
please them. Make note of the quality of the skin, the 
amount of redundant tissue, presence or absence of 
platysmal bands, and the amount of submental fat. 
Evaluation of the chin and neck directly affects the sur-
gery performed in this area. If submental fat and skin 
laxity is present, submental liposuction or lipectomy is 
performed. The skin dissection in this case should not 
extend to the central neck and submental area. If there 
is significant laxity and submental fat then the dissec-
tion extends further into the neck (Fig. 29.1) with pos-
sible lipectomy and platysmal plication.

In addition to the surgical evaluation preopera-
tively, it is important to discuss the importance of 
smoking and medication usage with the patient. 
Smoking can lead to flap necrosis secondary to vaso-
constriction. It is imperative the patient stops smok-
ing. If they continue, it is imperative to tell them to 
stop 2 weeks before and 2 weeks after the surgery. 
Any medications that inhibit platelets or coagula-
tion must be stopped 1–2 weeks prior to  surgery. 
These include, but not limited to, NSAIDS, aspirin, 
Warfarin (coumadin), and clopidogrel (Plavix). All 
these medications can increase the risk of hematoma 
under the skin flap, which can potentially lead to 
flap necrosis.

Standard Facelifting
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With the patient sitting up, the incision is marked 
both in front of the ear continuing behind the ear 
(Fig. 29.2). If the patient presents with significant cer-
vical skin laxity, a retroauricular skin flap may be 

necessary for optimal results [3]. Marking should be 
performed prior to administering the anesthetic. If there 
are platysmal bands, they should be marked to facilitate 
finding the medial borders during the plication proce-
dure. If significant submental fat is present, the lateral 
extent of this compartment should be marked to guide 
submental liposuction or direct lipectomy.

Once the markings are completed, intravenous 
(IV) sedation is utilized depending on the preference 
of the surgeon. For surgeons starting to do face-lifts 
for the first time, it is recommended to use IV seda-
tion instead of straight local injection. An equal 
mixture of 1% lidocaine with epinephrine and 75% 
bupivicaine is injected along all incision lines. When 
significant submental fat is present, either liposuc-
tion from a submental incision or direct lipectomy is 
performed at this time. A 2.5 cm submental incision 
allows direct visualization of the fat and eventually 
the edges of the platysmal muscle. A subcutaneous 
dissection is performed in the previously marked 
submental area. Approximately, 5 mm of subcutane-
ous fat is left attached to the skin flap which prevents 
adherence to the underlying tissues. Preplatysmal fat 
is removed. The edges of the platysma muscle can 
be visualized and plicated if significant platysmal 
bands are present (Fig. 29.3). The medial edges are 
plicated with multiple 4–0 permanent sutures. Skin 

Fig. 29.1 Extent of subcutaneous skin dissection for minimal 
and severe laxity of the neck skin

Fig. 29.2 Typical incision for rhytidectomy
Fig. 29.3 Platysma muscle plicated in the midline to reduce 
banding in the neck
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closure is usually performed with running 6–0 nylon 
or plain gut. Skin excision here is usually not per-
formed unless there is significant amount of excess 
submental skin.

Once the neck is addressed, the face-lift incision 
can be performed. The incision is kept parallel with the 
hair follicles to avoid hair loss. In the temporal region, 
blunt dissection avoids damaging the hair follicles and 
stays superficial to the frontal branch of the facial 
nerve which runs along the superficial temporal fascia 
(Fig. 29.4). The limit of the subcutaneous dissection is 
half way between the ear and the lateral canthus.

Anterior to the ear, a subcutaneous skin flap is cre-
ated approximately 3–8 cm in length. Behind the ear 
the skin overlying the mastoid process is quite adher-
ent to the skin and careful dissection is done to over-
come this. As the dissection proceeds inferiorly in the 
neck, it is important to maintain a superficial dissec-
tion plane between the subcutaneous tissue and the 
superficial musculature. The greater auricular nerve 
becomes extremely superficial as it crosses the body of 
the sternocleidomastoid muscle 6.5 cm below the 
external auditory canal. Deep dissection in this area 
can severe the nerve.

Once the flaps have been raised, various techniques 
can be used to treat the superficial musculoaponeu-
rotic system (SMAS). The goal of the SMAS modifi-
cation is to provide deeper support and tightening for 

the areas of the jowls, nasojugal fold, nasolabial fold, 
and neck. SMAS modification can impart longevity to 
the procedure and allows less tension to be applied 
directly to the skin, giving a more natural appearance. 
One has an option to do SMAS plication, SMAS 
imbrication, or deep SMAS dissection. The SMAS 
plication is the simplest of the three techniques. The 
SMAS is sutured to itself in several locations without 
excising any tissue. When the SMAS is grasped near 
the anterior mandibular ramus and the platysma is 
grasped in the neck, the entire complex can be reposi-
tioned in a posterolateral direction. A nonabsorbable 
suture such as 4–0 is used for the plication. Three pri-
mary areas of the SMAS are tightened (Fig. 29.5). The 
first and most superior suture addresses the nasolabial 
fold. The next suture repositions the jowls and nasoju-
gal fold. The final suture helps elevate the neck. 
Several interrupted or mattress sutures are used in 
each location (Figs. 29.6 and 29.7).

SMAS imbrication involves excising an ellipse of 
the SMAS and suturing the edges together. A safe area 
of the excision lies between the zygomatic arch and the 
angle of the mandible. The facial nerve is deep to the 

Fig. 29.4 Anatomy of the temporoparietal fascia, facial nerve, 
and deep fascia

Fig. 29.5 Typical superficial musculoaponeurotic system (SMAS) 
incision and direction of the SMAS elevation
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SMAS in this area. The marginal mandibular nerve is 
at risk if the excision extends over the angle of the 
mandible. The excision starts just below the zygomatic 
arch and extends 1.5 cm anterior to the tragus. Excision 
is performed toward the angle of the mandible. The 
greater the tissue laxity the wider the dissection. 
Sutures are placed in the same area as the plication. 
One additional suture is placed grasping the platysma 
below the ear and elevates it superiorly and slightly 
posteriorly, attaching it to the fascia overlying the mas-
toid process.

During a deep SMAS dissection, a shorter skin flap is 
created. Again, the safe area of the SMAS dissection is 
between the inferior border of the zygoma and the angle 
of the mandible. Dissection continues medially to the 
area of the malar eminence. Redundant SMAS is excised, 
elevated, and sutured as described previously. Because a 
smaller skin flap is created, this technique is more depen-
dent on SMAS repositioning for optimum result. This 
type of approach is more appropriate for those patients 
with prominent jowls and nasojugal folds.

Once the SMAS is repositioned, the skin can be 
redraped in a natural appearing posterior and slightly 

superior direction. Very little tension is applied to 
prevent significant scarring. Prior to skin excision, 
cardinal staples are placed to provide support for 
the skin flap with minimal tension. The first is 
placed at the anterosuperior border of the ear where 
the ear meets the scalp. When the ideal angle is 
determined, the point of overlap is marked. A linear 
incision is made to the point of overlap, and the flap 
is secured to the fixation point with a single staple. 
The second cardinal staple is positioned at the most 
anterior portion of the occipital incision in the ret-
roauricular sulcus. The skin of the neck is elevated 
posteriorly and superiorly to reduce the rhytids in 
the neck.

Subcutaneous sutures are then placed to close the 
remainder of the occipital region. The skin must be 
trimmed and closed meticulously. In the preauricular 
area, it is critical the skin is closed without tension to 
minimize scarring. Additionally, the tragus can be 
pulled forward opening the ear and producing an 
unnatural postsurgical appearance. A running nonab-
sorbable suture such as 6–0 nylon can be used here. 
Only a small amount of skin is typically excised in the 

a bFig. 29.6 (a) Preoperative. 
(b) Postoperative after 
face-lift with platysmal 
plication and SMS plication

a bFig. 29.7 (a) Preoperative. 
(b) Postoperative following 
face-lift, neck-lift, and SMAS 
plication
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temporal area. This temporal incision is mainly to pre-
vent a “dog ear” when closing the flap. In contrast, in 
the occipital area, a larger amount of skin can be 
excised. This allows tightening the skin of the neck. 
This area can tolerate moderate tension. Absorbable 
sutures such as 4–0 Vicryl can be used for subcutane-
ous closure. Closure of the skin in this area can be 
done with surgical staples. Closure from posterior to 
anterior direction can minimize the development of 
“dog ear” deformity. The ear lobe sits approximately 
12–15° posterior to the long axis of the ear. Excessive 
skin removal in this area of the ear lobe can displace it 
anterior or inferior. If desired, the ear lobe may be 
secured in position with a single interrupted 6–0 vicryl 
suture. This suture subcutaneously attaches the most 
inferomedial portion of the ear lobe to the underlying 
SMAS tissue.

29.3  Postoperative Care

The use of drains is controversial. If desired a Jackson-
Pratt drain can be placed through a small stab incision 
in the occipital portion of the flap and passed into the 
neck. It can be removed in the first postoperative day. 
ABD and Kerlex dressing can be applied. It should not 
be so tight as to cause pain or place pressure on the 
flaps. Excessive pressure can lead to flap necrosis. The 
dressing is removed in 24 h. Sutures are removed in 
1 week and staples at 7–10 days. Patients can be placed 
on a Medrol Dose pack if there is no contraindication. 
This can help with postoperative edema.

29.4  Complications

Complications following rhytidectomy can be devas-
tating, particularly because of the elective nature of 
this procedure [4]. As with all surgical procedures, 
complication prevention is paramount. Proper patient 
selection, mastery of pertinent anatomy, attention to 
meticulous surgical technique, and conscientious post-
operative care are all important factors in preventing 
face-lift surgery complications.

Complications may include (1) hematoma, (2) nerve 
injuries, (3) infection, (4) skin flap necrosis, (5) hyper-
trophic scarring, (6) alopecia and hairline/earlobe 

deformities, and (7) parotid gland pseudocyst. With 
emerging so-called minimally invasive procedures 
such as thread lifts, new complications have been 
reported, including Stensen’s duct laceration and suture 
visibility and extrusion.

29.4.1  Hematoma

Major hematomas are a true emergency. Immediate 
surgical drainage is necessary to avoid flap necrosis. 
Often no discrete bleeding vessel is identified dur-
ing surgical exploration. Direct evacuation of minor 
hematomas is preferred if the hematoma is detected 
early and is easily reachable through an existing inci-
sion. Otherwise, minor hematomas may be treated 
with serial needle aspirations and pressure dressing. 
Antibiotic prophylaxis is suggested.

29.4.2  Nerve Injury

If a motor nerve is knowingly transected, immediate 
microscopic neurorrhaphy is indicated. If nerve injury 
is noted postoperatively, institute expectant manage-
ment. Eliminate anesthetic effect. Transient paralysis 
is more likely than permanent paralysis.

29.4.3  Infection

Major infections requiring intravenous antibiotics are 
rare. The predominant organisms causing infection are 
staphylococci. Patients with minor hematomas may 
warrant oral antibiotic prophylaxis.

29.4.4  Skin Flap Necrosis

Treat partial-thickness injury with moist surgical ban-
dage, occlusive ointments, or both. These injuries may 
result in normal healing, hypertrophic scar formation, 
or abnormal pigmentation. Treat full-thickness injury 
with conservative debridement and healing by second-
ary intention.
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29.4.5  Hypertrophic Scarring

This condition may be treated with intralesional corti-
costeroid injections or silicone topical therapy (e.g., 
Cica-Care, Kelo-cote gel). Perform scar revision only 
after complete wound maturation.

29.4.6  Alopecia and Hairline/Earlobe 
Deformities

Transient traumatic alopecia is likely to normalize in 
3 months. Permanent alopecia may be corrected with 
local flaps or micrografts and minigrafts. Observe ear-
lobe distortion for spontaneous improvement. Surgical 
correction with local advancement flaps may be used 
for persistent deformity.

29.4.7  Parotid Gland Pseudocyst

Treat this condition with frequent needle aspirations 
and suction drain insertion.

29.5  Discussion

The different approaches to face-lifting presented 
here can achieve the desired results for any cosmetic 
surgeon if the “rules” are followed carefully. First 
and foremost patient selection is critical, knowing 
who to do the surgery on is very important. However, 
knowing which patients not to do the surgery on is 
an art. The selection criteria will prevent unneces-
sary patient drama postoperatively. Making sure the 
patient is fully and completely comfortable with all 
the risks, complications, and benefits explained in 

consultation will again prevent further confusion and 
frustration. Having meticulous surgical technique and 
fully understanding the facial anatomy is crucial in 
avoiding serious complications. Keeping the patient 
comfortable in the postoperative period with appropri-
ate medicine and communication skills will keep the 
surgeon above and beyond the complication arena.

29.6  Conclusions

Even though we have entered an age in medicine 
where noninvasive technology is competing, and 
potentially outdoing our traditional surgical modali-
ties, there has always been and always will be a place 
for surgical intervention in the right population of 
patients. If proper channels are utilized, the results 
can be spectacular with high patient satisfaction. Our 
success as surgeons depend on patient satisfaction, 
so the surgical intervention of face-lifting should 
address the primary concerns of our patients, not the 
physicians, taking into account safety, morbidity, 
and efficacy. We should always stay true to our mis-
sion as cosmetic surgeons: unparallel personalized 
service (UPS).
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30.1  Introduction

Facelift is a procedure to pull sagging tissue of face by 
means of excising skin in front of the ear so as to con-
ceal postoperative scar. Excision of skin is a means; it 
is not a purpose. The goal of facelift is to correct 
bulges and grooves which develop due to sagging 
deformity in an aging face and to restore smooth facial 
contour.

Sagging of soft tissue is more evident in the cen-
tral zone of the face where the tissue is more mobile 
for facial expression than in the lateral cheek near the 
ear. It is, therefore, anticipated that facelift procedure 
should correct the aging deformity of the central 
facial zone. Skin excision in the preauricular region 
can stretch the soft tissue in the lateral cheek, but it 
cannot provide sufficient lift to the medial face. To 
achieve expected stretch in the central face, it is 
essential to manage the subcutaneous musculoaponeu-
rotic system (SMAS) and retaining ligaments. Facelift 
procedure with treatment of SMAS and retaining lig-
aments only provide one-dimensional pull. However, 
the aging deformity occurs in two or three dimen-
sions. The facelift may not be adequate enough to 
restore bulges and grooves in selective cases. For 
those situations, liposuction and lipofilling are to be 
applied.

30.2  The Role of Facelift Procedure  
in Facial Rejuvenation

Different areas of the face show different signs of 
aging (Figs. 30.1 and 30.2). Up to now, surgeons 
have developed many procedures to treat each area; 
for example, forehead lift for the forehead, upper 
blepharoplasty for upper eyelid, lower blepharo-
plasty for lower eyelid, and facelift for lateral cheek 
and neck. Each procedure treats aging deformity of 
limited area. The facelift does not rejuvenate the 
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Fig. 30.1 Different surgical procedures are available to treat the 
forehead, upper eyelid, lower eyelid, midface, cheek, and neck 
separately
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whole face. Therefore, when we evaluate the surgical 
outcome of facelift procedure, we must examine cor-
rection of the contour in the lateral lower part of the 
face, particularly on the jowl, marionette line and 
nasolabial fold.

30.3  Anatomic Location  
of the Retaining Ligaments

The skin and subcutaneous fat of the face adhere to 
the underlying deep structure such as the parotid 
gland, deep temporalis fascia, masseter muscle, and 
facial skeleton (Fig. 30.3). The strength of adherence 
is not uniform all over the face. The retaining liga-
ments, which are present in limited areas, anchor the 
skin to the deep tissue [1–3]. Those ligaments origi-
nate from the deep structure, penetrate the SMAS, 

and insert into the dermis with many ramifications. 
Therefore, the ligaments provide with strong adhe-
sion between the skin and SMAS and also between 
SMAS and deep structure. The parotid cutaneous 
ligaments connect the preauricular skin to the parotid 
fascia along the anterior margin of the parotid gland. 
The zygomatic ligaments adhere to the zygomatic 
body from just lateral to the zygomatic major muscle, 
extending medially across the zygoma and maxilla in 
relation to the origin of the zygomatic minor muscle 
and levator labii superioris muscle. The masseteric 
ligaments are the vertical septum-like structure which 
conjoins with the masseteric fascia at the anterior 
border of the masseter muscle and attaches to the 
mandibular ramus and body along the anterior margin 
of the masseter muscle. The mandibular ligament 
anchors to the anterior third of the mandibular body. 
The orbital retaining ligament adheres to the inferior 
orbital rim.

expectation 8 months p.o.

Fig. 30.2 (Left) Facelift procedure to correct sagging deformity 
in the preoperative lateral cheek marked in a red circle. The 
effect of the facelift must be evaluated regarding a change in 

shape within the red circle. (Middle) Patient’s expectation for 
the facelift. (Right) Actual outcome 8 months after facelift, 
lower blepharoplasty, and upper blepharoplasty
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30.4  Role of the Retaining Ligaments  
in Aging Face

During the process of aging, the skin and subcutane-
ous fat lose the firmness and become difficult to main-
tain their shape while resisting against the gravity 
(Figs. 30.3–30.5). The adherence of the skin to the 
underlying structure is not uniform in strength, as the 
retaining ligaments attach the skin to the facial skele-
ton or fascia in limited areas. The skin over those liga-
ments shows minimal displacement under the influence 
of gravitation. The skin adjacent to the retaining liga-
ments loosely adheres to the deep tissues and shows 
greater ptosis.

In the upright position, the skin between the retain-
ing ligaments, due to the lack of strength of the retain-
ing ligaments slides down due to the gravity. The 
retaining ligaments hold the soft tissue falling down 
from the above. This creates depressions or grooves at 
the skin over the retaining ligaments and bulges in the 
neighboring area.

The jowl deformity is a bulge along the mandibular 
border, which develops due to sagging of the soft tis-
sue between the masseteric ligaments and mandibular 
ligament. The lower border of jowl overlies the man-
dibular ligament. The malar pouch is a bulge due to 

ptosis of the soft tissue between the orbital retaining 
ligaments and zygomatic ligaments. The mid-cheek 
groove overlies the zygomatic ligaments [3]. Thus, the 
face develops multiple grooves (concavities) and 
bulges (convexities) on the surface with aging.

30.5  Role of the Retaining Ligaments  
on Facelift

The purpose of the facelift procedure is to pull up the 
sagging skin and subcutaneous fat and to change a 
facial contour with bulges and grooves into a smooth 
one (Figs. 30.5–30.7). The aging sign of the face is 
more prominent in the central portion of the face than in 
the lateral part. The facelift is a procedure which excises 
the skin in front of the ear; thereby the operation can 
stretch the facial skin in the lateral cheek with greater 
tension. Because the skin is an elastic tissue, the trac-
tion power of facelift, which is applied to the lateral 
edge of skin flap, is less efficient in the central part of 
the face. It is considered that lifting of the central tissue 

1 4

5

2

3

Fig. 30.3 Anatomical location of the retaining ligaments. (1) 
Parotid cutaneous ligaments. (2) Masseteric ligaments. (3) 
Mandibular ligament. (4) Zygomatic ligaments. (5) Orbital 
retaining ligaments

1
4 5

2

3

Fig. 30.4 Bulges and grooves develop with aging on the skin 
surface in accordance with presence of the retaining ligaments. 
(1) Parotid cutaneous ligaments. (2) Masseteric ligaments. (3) 
Mandibular ligament. (4) Zygomatic ligaments. (5) Orbital 
retaining ligaments. Bulges develop at the area bounded by the 
different retaining ligaments



338 K. Fukuta

vector of facelift parotid cutaneous ligaments

masseteric ligaments

vector of facelift

mandibular ligament

jowl jowl

Fig. 30.5 Jowl deformity is 
a bulge of skin and fat 
between the masseteric 
ligaments and mandibular 
ligaments

dissection

lifting of skin edge

masseteric
ligaments restrain

lifting power

limited effect
of lifting

Fig. 30.6 The lift procedure with limited subSMAS dissection. 
The masseteric ligaments that are left intact block a lifting power 
applied to the skin along the preauricular incision

lifting of short SMAS flap

dissectionminimal pull
on skin

great effect
of lifting

jowl is
stretched

release of
masseteric
ligaments

Fig. 30.7 Extensive subSMAS dissection releases the masse-
teric ligaments. The traction applied at the preauricular tissue 
stretches the medial cheek including the jowl
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is more effective if traction is applied to the tissue in the 
more medial region away from the ear. The lateral edge 
of the SMAS flap is closer to the central face zone than 
the lateral edge of the skin flap. The use of SMAS 
allows for traction of more anterior tissue than the 
preauricular skin incision line. Since the SMAS is 
strongly anchored to the underlying tissue by the retain-
ing ligaments, the ligaments restrain the traction power 
when the lateral margin of the SMAS is pulled, unless 
the retaining ligaments are released [4, 5]. It is, there-
fore, essential to release the zygomatic ligaments and 
masseteric ligaments in order to transmit the lifting 
power to the medial tissue [4, 6, 7].

In order to provide stronger lift effect to the central 
facial zone, traction should be applied to the medial 
tissue. Therefore, the lateral edge of SMAS flap should 
be made medially apart from the ear. The use of a short 
SMAS flap elevated over the masseteric muscle is 
more effective when compared with the long SMAS 
flap elevated in the preauricular area [6].

The retaining ligaments are distinctive fibrous band 
which has strong adhesion to SMAS and skin. Suspen-
sion of masseteric ligaments and zygomatic ligaments 
is a theoretically appropriate technique to provide 
strong lift in the medial face [8]. The author has found 
that practically this procedure is not worth adapting 
because it is complicated and time consuming. First, 
this treatment requires the ligation of each ligament 
before it is cut to secure the ends. Second, suspension 
of each end might produce a dimple if excess traction 
is applied. In case dimples occur, loosening of suspen-
sion or release of subcutaneous fibrous tissue is neces-
sary. The author has no longer used direct suspension 
of masseteric ligaments. Currently, the zygomatic liga-
ments are used for suspension.

30.6  Correction of Bulges and Grooves 
Caused by Aging

It is said that facial skin sags with aging. What is sag-
ging? With aging, skin and subcutaneous fat lose the 
firmness and they become vulnerable to gravity. The 
skin is stretched and expands its surface are. Although 
the cheek skin shows downward ptosis in the upright 
position, the skin surface area does not expand only in 

the vertical direction, but also in the horizontal direction. 
In sum, the stretching takes place in two dimensions. 
The expansion does not appear uniformly over the whole 
face. The skin over the insertion of the retaining liga-
ments develops minimal expansion. The skin surrounded 
by the retaining ligaments expands to a certain degree in 
two dimensions, which causes bulging out. As a result 
of aging process, multiple protrusions develop over the 
facial skin just like a buttoned-up sofa. In addition, sub-
cutaneous fat lose the volume with aging. As the volume 
reduction occurs unevenly over the facial surface, greater 
diminution of fat causes depression evidently in certain 
areas. Thus, aging change of surface contour of the face 
takes place not in one dimension but in three dimen-
sions; expansion of skin surface area and change in fat 
thickness. Although release of restraining effect of the 
retaining ligaments and use of short SMAS flap provide 
greater stretch to the skin in the medial face, this lift 
is limited in one direction only and is not sufficient 
to correct the three-dimensional deformity. To achieve 
improvement in three-dimensional deformity, liposuc-
tion and lipofilling are indispensable.

30.7  Presurgical Planning of Facelift

It is helpful to pull the skin in front of the ear with hands 
to see a possible result from facelift operation (Fig. 30.8). 
This simple simulation helps a surgeon to determine the 
direction of lift, whether it should be in superoposterior 
direction or should be in more vertical direction. It is 
also useful to examine the facial contour while pulling 
the preauricular skin, and evaluate whether there is a 
need for volume reduction or volume filling. If volume 
reduction is found to be necessary, liposuction should 
be employed at the same time of facelift. In the consul-
tation while lifting the preauricular skin, the area where 
bulge remains is marked for liposuction procedure. 
In addition, while pulling the preauricular skin, depres-
sed areas are determined and marked for lipofilling.  
Fat injection is commonly applied to the nasolabial 
fold, marionette line, cheek depression anterior to the 
masseteric muscle, upper midface, temple, lips, and 
chin. To determine adequate fat volume needed for 
lipo-injection, it is useful to fill the area planned for 
lipofilling with local anesthetic solution.
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30.8  Facelift Procedure with Release 
and Suspension of the Retaining 
Ligaments and SMAS

30.8.1  Design of Skin Incision

Short scar technique is currently used. An interiorly mild, 
curved incision is made for about 4 cm in the hair- bearing 
skin in the temporal region (Figs. 30.9 and 30.10). The 
incision continues in the preauricular area, corners 
around the ear lobe and is terminated in the retroauricular 
groove. The author used to place the incision along the 

posterior margin of the tragus (retrotragal incision). It 
was found that the retrotragal incision hides the scar but 
produces deformity of tragus, in spite of careful tailor of 
the skin to cover the tragus cartilage (Fig. 30.11). At 
present, an incision is used along the groove in front of 
the tragus. This pretragal incision causes no deformity of 
tragus and the resultant scar is well accepted by patients, 
although it is  visible. A short horizontal incision is placed 
along the sideburn. Trimming of a triangular skin below 
this horizontal incision helps to reduce superior displace-
ment of the sideburn and temporal hairline.

This design of incision line is not used for all cases. 
For those who have a remarkable skin redundancy, for 

Fig. 30.8 (a) Preoperative 
patient. (b) Presurgical 
simulation. Traction of the 
preauricular skin demon-
strates a remaining bulge in 
the lower cheek indicated in 
yellow dot line. Liposuction 
is planned to treat this 
bulging area. (c) Presurgical 
simulation. Traction of the 
preauricular and temporal 
regions demonstrates the 
lateral pull of the lateral 
canthus, making the eyes 
look very sharp. The patient 
disliked this appearance.  
(d) Presurgical simulation of 
forehead lift shows a possible 
improvement of heaviness of 
the upper eyelids. (e) Six 
months after facelift with 
release of retaining ligaments 
and liposuction

a1 a2

b c
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example, elderly patients or those who undergo the 
secondary facelift, the author chooses a hairline inci-
sion in the temporal area instead of an incision inside 
the hair-bearing skin (Fig. 30.10). For those who have 
vertical wrinkles in the neck or excess skin in the neck 
or those who request particularly for tightening of neck, 
the retroauricular incision is extended into the posterior 
hairline. An incision is made in the postauricular non-
hair-bearing skin to bridge between the postauricular 
groove and occipital hairline. Care has to be taken so as 
to hide this scar by the ear when viewed from side. In 
pushing the ear down to the head, the outline of the heli-
cal margin is drawn on the postauricular skin. An incision 

in the postauricular non-hair-bearing skin has to be made 
within this outline of the ear. Afterward, the incision con-
tinues along the occipital hairline.

30.8.2  Dissection

The lateral margin of platysma and muscular portion of 
SMAS is located at, approximately, 3 cm from the ear 
lobe (Figs. 30.9, 30.10, and 30.12). The subcutaneous 
dissection is made up to 4 cm from the ear lobe. An inci-
sion is made in the SMAS and platysma at 3 cm from the 
ear lobe. Deep cut has a risk of facial nerve injury. After 

d e1 e2

Fig. 30.8 (continued)

skin incision

skin excision

subcutaneous dissection

parotid cutaneous ligaments

zygomatic ligaments

sub-SMAS dissection

masseteric ligaments

mandibular ligament

SMAS incision

3 cm

4 cm

Fig. 30.9 The lateral margin of muscle 
portion of SMAS and platysma is present at 
approximately 3 cm from the ear lobe. 
Through a short scar incision, the subcutane-
ous dissection is performed for 4 cm from the 
ear lobe. An incision is made in the SMAS 
and platysma at 3 cm from the ear. The 
subSMAS and subplatysma dissection 
continues beyond the anterior margin of the 
masseteric muscle in order to release all the 
masseteric ligaments
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skin incision

skin excision

subcutaneous dissection

parotid cutaneous ligaments

zygomatic ligaments

sub-SMAS dissection

masseteric ligaments

mandibular ligament

SMAS incision

3 cm

4 cm

Fig. 30.10 Long scar incision is used in 
selected cases such as remarkable skin 
redundancy and sagging neck. A skin 
incision is made along the temporal hairline 
and occipital hairline. The medial extent of 
subcutaneous dissection and subSMAS 
dissection is same as that for the short scar 
procedure

Fig. 30.11 Retrotragal incision. Postoperative scar along the 
posterior border of tragus is not visible but the tragus has lost the 
projection and the contour of the tragus has become dull

SMAS

suction canula

sub–SMAS pocket

zygomatic ligament

Fig. 30.12 Small arrows indicate the lateral margin of SMAS 
flap that is 3 cm from the ear lobe. *Mark indicates the sub-
SMAS pocket. A suture ligation was placed on the cut end of the 
zygomatic ligament of the skin side. A 16 gauge liposuction 
cannula is inserted in the subcutaneous layer superficial to the 
SMAS
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the muscular layer of SMAS and platysma is cut with 
care, blunt tip scissors are used to open the incision. Once 
the tip of the scissors enters the subSMAS and subplat-
ysma space, the deep dissection continues forward with 
the spreading maneuver. The dissection is relatively easy 
because the attachment of SMAS and platysma on the 
underlying tissue is loose. When the deep dissection 
approaches to the anterior margin of masseteric muscle, 
the spreading procedure encounters resistance due to the 
presence of the masseteric ligaments. After identifying 
the masseteric ligaments, the ligaments are cut. This dis-
section continues from the mandibular border inferiorly 
to the neck and also superiorly. When extending the deep 
dissection superiorly, the distinctive fibrous band of 
zygomatic ligament is encountered. The ligament is cut 
after ligating the ligament in the skin side with 4–0 nylon 
suture. The further dissection in the superomedial area 
exposes the zygomatic major muscle. The dissection 
continues in the inferomedial direction following the lat-
eral margin of the muscle up to the cross point of the 
lateral margin of the zygomatic major muscle and ante-
rior margin of the masseteric muscle. At this point, a 
strong ligament band is found. The deep dissection is 
completed when this thick ligament is cut. At this point, 
the subSMAS dissection releases all the masseteric liga-
ments and lateral row of the zygomatic ligaments, which 
allow us to pull the medial portion of the skin and SMAS 
with traction of the SMAS flap.

30.8.3  Liposuction

Subcutaneous liposuction before surgical dissection 
of facelift may make the following subcutaneous dis-
section easy (Figs. 30.12 and 30.13). This method has 
a risk to injure the SMAS tissue and make the SMAS 
flap too weak to be used for suspension. Therefore, 
liposuction is performed after the subSMAS dissec-
tion is completed. A 16 gauge cannula is inserted into 
the subcutaneous fat layer above the SMAS under 
direction vision. The liposuction is performed in the 
bulging area according to the presurgical marking.

30.8.4  Treatment of Crow’s Feet  
and Sagging Lower Eyelid

The subcutaneous dissection from the temporal inci-
sion toward the lateral canthal region reveals the lateral 

margin of orbicularis oculi muscle (Fig. 30.14). In 
order to reduce the wrinkles in the lateral canthal area 
(crow’s feet), the orbicularis oculi muscle is excised in 
a fan shape in the lateral quadrant from 45° angle supe-
riorly to 45° angle inferiorly.

The bulge of lower eyelid can be treated in this 
approach. Horizontal tightening of orbicularis oculi 
muscle on the lower eyelid can be performed with 
facelift dissection. After making an incision in the 
orbicularis oculi muscle, the dissection is carried out 
under the muscle. The orbicularis oculi muscle is ele-
vated off from the periosteum of the zygomatic body 
and inferior orbital rim. This dissection is in the supra-
periosteal (sub-muscular) plane. After completing the 

Fig. 30.13 Liposuction is performed in the subcutaneous layer 
within the area marked at the presurgical plan

Fig. 30.14 The subcutaneous dissection exposes the orbicularis 
oculi muscle. To treat crow’s feet, the lateral portion of the 
orbicularis oculi muscle marked in blue is excised
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dissection to the medial corner of inferior orbital rim, 
the lateral edge of the orbicularis oculi muscle flap is 
pulled laterally and sutured to the periosteum of the 
lateral orbital rim and deep temporal fascia. It is 
important to suspend the muscle fibers closer to the 
lateral canthal tendon, related to the preseptal portion 
of the orbicularis oculi muscle in order to restore tight 
tension band in the lower eyelid (Fig. 30.15).

30.8.5  Suspension

The vector of the lift is determined in the presurgical 
planning as described (Figs. 30.16 and 30.17). The 
lateral margin of the SMAS is pulled in the direction 
according to the vector decided preoperatively, com-
monly in the superolateral direction. The 1 cm long 
SMAS cuff that is attached to the medial skin flap is 

Fig. 30.15 (a) Preoperative 
patient. (b) The areas to be 
treated by lipofilling are 
shown in green. (c) 
Presurgical simulation. 
Traction of the preauricular 
skin. (d) Presurgical 
simulation. Traction of the 
preauricular and temporal 
regions demonstrates the 
lateral pull of the lateral 
canthus and tightening of 
lower eyelid. (e) One year 
after facelift with release of 
retaining ligaments and 
lipofilling. The patient shows 
correction of hollow cheek 
and jowl deformity. The 
lower eyelid shows 
tightening and reduction of 
bulge

a b

c d
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sutured to the SMAS over the parotid in the preauricu-
lar region. The SMAS over the parotid is relatively 
immobile and provides a good platform to suspension. 
The most medial zygomatic ligament is suspended to 
the periosteum of the zygomatic body using the liga-
tion suture if it has been tied with suture before cut-
ting. The zygomatic ligaments in more lateral position 
are then suspended to the zygomatic arch or temporal 
fascia. The lateral margin of the platysma is anchored 

to the mastoid fascia. At this point, the skin of the 
medial face has been lifted and fixed; therefore, fur-
ther traction of the margin of the skin flap in front of 
the ear has no more effect to lift the medial face. At 
the completion of SMAS suspension, dents or grooves 
may be evident on the skin surface along the attach-
ment of the cuff of the SMAS and platysma to the 
skin. The excess skin is then trimmed along the inci-
sion and the skin is approximated under the tension 
which is just enough to smooth out the dents or 
grooves. At first, the wound is closed in the preauricu-
lar region. A triangular piece of skin is trimmed below 
the horizontal incision at the sideburn, minimizing 
upward displacement of the sideburn. In case of short 
scar facelift, where the postauricular incision is termi-
nated in the postauricular groove, excess skin is pro-
duced and appears behind the ear lobe. Wound closure 
in the postauricular groove may develop a dog ear or 
gathers, although it was tailored with meticulous care. 
The deformity may fade away in 3 months; otherwise 
it needs to be corrected with skin trimming 3 months 
after the facelift procedure.

30.8.6  Lipofilling

Lipofilling is performed after completing the skin 
closure. Although a common donor site for fat har-
vest is the lower abdomen, the flank or medial thigh 

Fig. 30.16 Before suspension of 1 cm long cuff of SMAS 
(small arrows) and zygomatic ligament (a large arrow). **Marks 
show the subSMAS pocket

Fig. 30.17 The lateral margin of SMAS flap (small arrows) is 
sutured to the SMAS over the parotid gland. The zygomatic liga-
ment (large arrow) is sutured to superficial temporalis fascia

e

Fig. 30.15 (continued)
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can be chosen at the patient’s request. The fat is har-
vested with liposuction maneuver and centrifuged for 
3 min at 3,000 rpm. The fluid in the lower layer is 
discarded. The remaining fat layer is collected and 
used for injection. An 18 gauge cannula with blunt tip 
is used for injection. It is considered that only 30% of 
injected fat remains and the rest is absorbed; there-
fore, it is reasonable to inject the fat three times as 
much as the volume required to correct the depres-
sion. The necessary volume is determined at the 
beginning of operation in simulation with injection of 
local anesthetic solution. For the correction of naso-
labial fold, marionette line and mid-cheek groove, 
subcision (subcutaneous dissection with 18 gauge 
sharp tip needle) is employed. The pocket space cre-
ated with subcision is filled with fat. Additional vol-
ume is injected under the subcision pocket. For other 
area, such as lips, lateral cheek, upper midface, tem-
ple and chin, the fat is injected in the subcutaneous 
layer without dissection.

30.9  Clinical Cases

In the past, the author used the small SMAS flap with 
minimal subSMAS release, which is limited over the 
parotid. This procedure released the parotid cutaneous 
ligaments under the SMAS, but it left the masseteric 
ligaments and zygomatic ligaments intact. The author 

also had experience with the lateral SMASectomy and 
the lateral SMAS plication. Neither of these techniques 
released the masseteric ligaments off the SMAS. The 
review of the patients who underwent those three types 
of procedures showed that the early result was excel-
lent. The facial contour line along the mandible was 
straight, with no evidence of jowl. However, the jowl 
recurred in 1–3 months. Although the relapsed defor-
mity was not more than the preoperative situation in 
some cases, it looked almost the same as the preopera-
tive one in others (Figs. 30.18 and 30.19).

Review of the patients who underwent the current 
operation with release of the retaining ligaments and 
suspension of the short SMAS and platysma flap 
showed less or no recurrence of jowl deformity 
(Figs. 30.20 and 30.21).

It was found that suspension of the orbicularis oculi 
muscle in the lateral canthus area was useful to improve 
the bulging of the preseptal portion of lower eyelid 
without removal of orbital fat (Fig. 30.15). It is impor-
tant to choose a proper portion of the muscle and right 
fixation point to achieve good improvement in the 
lower eyelid.

For Caucasian patients, the midface lift via the tem-
poral approach, which mobilizes the midface soft tissue 
toward the zygomatic body, is useful. This results in 
enhancement of the malar protuberance. Most of 
Oriental patients do not like this change. In addition, 
traction of the tissue in the temple into the superolateral 
direction tends to exaggerate the appearance of 

a b c

Fig. 30.18 (a) Preoperative patient. (b) One week after facelift with SMAS flap. (c) Three months after facelift with SMAS flap
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Mongoloid slant of Oriental eye. Although a few patients 
requests for this change in the lateral canthal area, it is a 
rare demand. Thus the facelift procedure using an 
approach from the temporal and preauricular incision is 
not effective to correct the nasolabial fold, although the 
release of retaining ligaments and suspension of deep 
tissue are involved. Lipofilling combined, particularly, 
with subcision is very useful to improve the nasolabial 
fold. The vertical direction is considered appropriate for 
the midface lift in Orientals. This should be performed 
via the lower eyelid incision. Volume augmentation of 
the upper midface is valuable in selective cases.

30.9.1  Case 1

A 42-year-old female presented with mild jowl defor-
mity and heavy appearance in the upper eyelid 
(Fig. 30.8). Her facial contour appeared to be square 
rather than triangular. In the preoperative planning, 
traction of the preauricular skin with fingers demon-
strated a possible result from the short scar facelift, 
changing the square facial contour into a triangular 
one. The simulation showed budging in the lateral 
cheek in spite of the strong pull. In order to trim down 
the bulge, which would remain after facelift alone, it 
was decided to use liposuction combined with facelift. 
The simulation of facelift with temporal lift made the 
lateral canthus look sharper. The patient did not wish 

to have a temporal lift. The simulation of the brow lift, 
in which the vector of traction was applied mainly in 
the lateral portion of the eyebrow, showed improve-
ment of heavy impression in the upper eyelid.

The patient underwent the short scar facelift. The 
incision was made in the hair-bearing skin in the tem-
poral region and terminated in the postauricular groove. 
After release of the retaining ligaments with subSMS 
dissection, the subcutaneous fat was liposuctioned 
with a 16 gauge cannula in the lower lateral cheek in 
accordance with the presurgical marking. Additional 
liposuction was carried out in the submental area. 
Since her forehead was narrow, the endoscpic brow lift 
was performed, retracting the lateral part of eyebrow. 
A 1 cm cuff of SMAS and zygomatic ligaments were 
used for suspension.

Six months after surgery, the patient showed 
improvement of heavy upper eyelid with mild eleva-
tion of eyebrow. Her face obtained a triangular contour 
and her face line showed reduction of bulge better than 
the one shown in the presurgical simulation. The 
improvement of neck contour was also evident.

30.9.2  Case 2

A 59-year-old female presented with a history of having 
had skin excision along the temporal hairline and inci-
sional upper blepharoplasty (Fig. 30.15). A hollow in 
the lower cheek anterior to the masseteric muscle, jowl 

a b c

Fig. 30.19 (a) Preoperative patient. (b) One week after facelift with lateral SMASectomy. (c) Three months after facelift with 
 lateral SMASectomy
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a b

c d

Fig. 30.20 (a) Preoperative 
patient. (b) Presurgical 
simulation by pulling the 
preauricular skin. (c) One 
week after facelift with 
release of retaining liga-
ments. (d) One year after 
facelift with release of 
retaining ligaments

a b c

Fig. 30.21 (a) Preoperative patient. (b) Presurgical simulation by pulling the preauricular skin. (c) Six months following facelift 
with release of retaining ligaments
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deformity, and marionette lines were evident. The naso-
labial fold was relatively mild. The neck showed no sig-
nificant aging  deformity. In the presurgical planning, the 
preauricular skin was pulled with fingers, which showed 
the improvement of depression in the lower cheek and 
jowl. The patient requested for the lift of the lateral can-
thal area. The simulation of facelift and temporal lift 
showed significant pulled appearance of lateral canthal 
area in the superolateral direction and also the tightening 
of the lower eyelid and correction of its protrusion. After 
comparing with two types of simulation, the patient 
chose to have the temporal lift and facelift. It was antici-
pated that lift procedure would correct the cheek hollow 
without filling. The lipofilling was planned in upper mid-
face, marionette line, nasolabial fold, and lips.

The incision was made along the temporal hairline 
and in the preauricular area. After the subcutaneous 
dissection from the temporal incision, the lateral quad-
rant of orbicularis oculi muscle was excised. The sub-
orbicularis dissection and muscle suspension at the 
lateral corner was performed for tightening of the 
lower eyelid with no removal of the orbital fat. The 
subSMAS dissection released the lateral row of the 
zygomatic ligaments and all the masseteric ligaments. 
The lipofilling was carried out after suspension of 
SMAS and zygomatic ligaments and skin closure. The 
subcision was used in the nasolabial folds and mario-
nette lines prior to fat injection. In the temporal region, 
excess skin was trimmed and closed under minimal 
tension just enough to eliminate possible dents result-
ing from orbicularis muscle suspension at the lateral 
canthal area. No deep dissection or deep suspension 
was used in the temporal area.

One year after surgery, the patient showed correc-
tion of hollow cheek and jowl deformity. Although the 
nasolabial fold had improved, the marionette line 
showed little improvement. The lower eyelid revealed 
tightening and reduction of bulge.
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31.1  Introduction

The author refers to a facelift as facial rejuvenation 
since the word facelift is confusing to both the patient 
and surgeon. It is also a misnomer, and dividing the 
face could be difficult as some muscles, like platysma, 
have a wide origin.

In today’s modern surgery, one tends to combine 
one surgical procedure and one nonsurgical procedure 
at the same time so it is more appropriate to refer to the 
whole procedure as rejuvenation.

31.2  Consultation

This is a vital part of the operation. The patient must 
see you personally, not counselors or representatives, 
as they might increase the expectations to unrealistic 
levels which might come back to “bite” you. Always 
have a chaperone with you who you might need as a 
witness in the future. She or he will also be a silent 
evaluator of the patient. Normally, the author has a 
nurse and my fellow, who are usually familiar with the 
methods. The Consultation Form is used (Table 31.1).

At consultation, the patient must be asked “what 
is it that brings you here?” It is preferable to ask her 
this question with a mirror in her hand, and listen 
intently before examining her. The consultation goes 

in chronological order, so you methodically focus on 
her face and exclude any problem that might interfere 
with the surgical management. It is essential to docu-
ment all the areas that you can fix/improve by surgery, 
and others that might not achieve a good result.

The elements of the face are examined:

1. Skin being the largest organ in the body, it deserves 
special attention and also influences the outcome. 
Getting the skin in its best possible form is very 
important.

2.  The bone structure. It is important to assess the skel-
etal deformities that can influence the result, espe-
cially the chin, as a receding chin might need some 
form of augmentation as it seems to affect the result 
especially, from the profile, and the opposite is true.

31.3  Counseling, Imaging  
and Preoperative Preparation

After an initial consultation, the patient is invited again 
for a further consultation with the team and a psychol-
ogist to ascertain the mental state and frame of mind 
that can be missed in the initial consultation. This 
seems to lower litigation and prepare the patient more 
fully.

In the same visit, imaging is sometimes done, espe-
cially in profile surgery, rhinoplasty, or chin or cheek 
implants, after the patient signs a form that they under-
stood is only image simulation.

The lab work necessary for the procedure is done and 
any special tests the anesthetist may wish to be done.

The patient is given the consent form and the pre- 
and postoperative instructions at this stage (Table 31.2).

Personal Technique of Facelifting  
in Office Under Sedation

Anthony Erian 

A. Erian 
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Wimpole 43, SG8 5QD Cambridge, United Kingdom 
e-mail: plasticsurgeon@anthonyerian.com

31



352 A. Erian

CONSULTATION REPORT

Consultation Date ............................................................................

Ref by ...............................................................................................

Tel. No. .............................................................................................

Patient’s Details:

 Forename/s ...................................................................................

 Surname ........................................................................................

 Address .........................................................................................

 Date of Birth .................................................................................

 Sex ................................................................................................

 Tel. No. .........................................................................................

Patient’s GP:

 Name .............................................................................................

  Address ..................................................................................................................................
................................................................................................................................................
................................................................................................................................................

Procedure/Interest.......................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................

History of Present Complaint.....................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................

Previous Surgery and Medical Illness........................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................

Previous Mental Problems..........................................................................................................
....................................................................................................................................................
....................................................................................................................................................

Family History:

 Husband/Wife ....................................................................................................

 Children .............................................................................................................

 Work ..................................................................................................................

 Social .................................................................................................................

 Family/Friends ................................................................................................... 
 ............................................................................................................................

Table 31.1 Consultation report
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Table 31.1 (continued)

Patient’s Hope and Expectations of Surgery.............................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................

General History:

 Smoking .................................................................................................................

 Drinking .................................................................................................................

 Pill ..........................................................................................................................

Drugs/Medications......................................................................................................
.....................................................................................................................................
.....................................................................................................................................

Allergies......................................................................................................................

Previous Anesthetic.....................................................................................................

Examination and General Description.........................................................................
.....................................................................................................................................
.....................................................................................................................................

Specific Description of Relevant Areas.......................................................................
.....................................................................................................................................
.....................................................................................................................................

General Examination:

 BP .......................................

 HS ......................................................................................................................

 Pulse .......................................

 CVS ......................................................................................................................

 Chest .....................................................................................................................

 Abdomen ...............................................................................................................

Opinion/Comments......................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

Patient is: (A) Good Candidate

(B) Suitable with Reservations

(C) Poor Candidate and Surgery not indicated 

(continued)
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31.3.1  Consent

The patient is admitted to the hospital or clinic after a 
routine check up with the nurse (Table 31.2). The 
author goes and signs the consent with the patient. 
Always have a chaperone as a witness, who also signs 
the form. The author answers any questions the patient 
might want to ask or missed at consultation.

31.3.2  Photography

At this stage the author takes a lot of digital photo-
graphs. Eight views are preferred (1) anterior, (2) two 
lateral, (3) two anterolateral,( 4) neck, (5) eyes, and (6) 
one on animation. The background is blue and the dis-
tance is constant, using a macro lens help to achieve 
clear and consistent results.

Another preoperative photo is taken after marking 
the patient.

31.3.3  Preoperative Markings

It is important to mark the patient while awake so she/
he is aware of the position of scars and decides whether 
the scar is pretragal or posttragal. The extent of postau-
ricular scar depends on the state of the neck and extent 
of dissection in the neck. Superiorly, the scar is inside 
the hairline as long as the superior flap migrates and 
rotates.

The extent of dissection is marked in the neck 
depending on the amount of submental fat and laxity 
of anterior fibers of platysma.

31.3.4  Preoperative Preparation  
on the Operating Table

It is important for the patient to be comfortable on the 
table. The patient is placed on a head ring that is soft 

Table 31.1 (continued)

CONSULTATION REPORT

Operation Recommended: ..........................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

Clinic ...................................................................... No. of nights .........................................

Type Anesthetic .................................................................................

Date ....................................................................... Time to Report.........................................

Last Food/Liquid........................................

Special Instructions to Patient.....................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................

Signature.......................................................................................

I agree to your contacting my GP and for him to provide you with details of my medical history.

Signed.....................................................................

Date........................................................................

I do not wish you to contact my GP

Signed.....................................................................

Date.........................................................................
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and stable. The hair is combed back and parted where 
the incisions are planned. The skin is cleaned with 
iodine. Two probes are inserted for use of the nerve 
stimulator in order to monitor the temporal and man-
dibular branches of the facial nerve, especially when 
the dissection is subplatysmal. The area of surgery 
should be properly exposed, so the neck, face, and 
temporal regions are draped appropriately.

31.3.5  Anesthesia: Intravenous  
Sedation

See Chap. 6.

31.3.6  Nerve Mapping

Before operating and infusing local infiltration, the vital 
nerves that might be encountered during surgery are 
mapped. The following are the ones the author maps.

1.  Temporal branch: below a line drawn from 0.5 cm 
below the tragus to 2 cm above lateral eyebrow and 
above zygoma 4 cm from lateral canthus.

2.  Mandibular branch 2 cm posterior to oral com-
missure.

3.  Posterior auricular nerve 6.5 cm below external 
auditory canal.

4.  Also map the extent of the dissection and the areas that 
might need fat transfer in the midface, or for direction 
of pull if threads are used during open surgery.

FACELIFT

BEFORE SURGERY

Your procedure will be performed under twilight anesthesia (intravenous sedation)

 1. For your comfort, please bring a pair of sunglasses, headscarf, or hat to wear after surgery

 2. No makeup or lotions on your face prior to surgery. No vitamin E for a week prior to surgery

 3.  If you bleach, tint, color, or perm your hair, then please do so not later than 1 week prior to surgery. It will be at least 
6 weeks before you can have this done again

 4. DO NOT CUT YOUR HAIR before surgery in order for incisions to be covered postoperatively

NEXT MORNING

 1. Please write down your questions so that the Surgeon and staff may prepare you well to go home

 2. You will be seen by the Surgeon in the treatment room where your bandages will be changed and your dressings checked

AFTER SURGERY(THIS INFORMATION SHOULD BE ADHERED TO, TO ENSURE A SAFE RECOVERY)

 1.  You may experience some swelling of the face and you may also have bruising on the neck and chest. This is normal and 
should disappear within 2 weeks. You can apply ice compresses to exposed areas for the first 48 h

 2. Consume a soft diet for 3 days after surgery

 3. You may wash your hair 3 days after surgery

 4.  When sleeping, LIE ON YOUR BACK with your head at approximately a 45° angle for seven nights after surgery to help 
minimize any swelling. This can be accomplished with two pillows under your head and one under your shoulders

 5.  Limit activities such as bending, straining, and lifting. Avoid excessive neck turning movements and heavy physical exertion 
for the first month. Avoid also any movements that will give you the feeling of pulling or tightness along the incision line. 
We do not want you to stretch your incisions. No hot baths for 1 week

 6.  Should you have pain not relieved by your prescribed medications, please call. Do not take aspirin for up to 1 week 
postoperatively

 7. If you are bleeding through your bandages, do contact the surgeon or the hospital immediately

 8. No alcohol should be taken for 1 week after surgery

 9. Protect your skin always with a daily sunblock

10. You may have a facial, hair coloring, perms after 6 weeks. Enjoy!

Table 31.2 Pre- and postoperative instructions



356 A. Erian

31.3.7  Infiltration

The infiltration fluid is simple to constitute:

1. Saline, 250 ml at normal temperature
2. Lignocaine, 20 ml, 1%
3. Pure adrenaline, 1:1,000

Chloromycetin eye ointment or chloramphenicol drops 
is used in the eyes.

A spinal needle with a 10 ml syringe is used to infil-
trate preferably LuerLock.

The neck is infiltrated first according to markings. 
Being left-handed, the author starts on the right face. 
The preauricular subcutaneous tissue is injected to the 
level of the markings, and beyond, in the temporal 
region, the injections are placed deeper above the galia 
as the dissection changes planes. Retroauricular injec-
tions are placed carefully to cover the whole extent of 
the operative field using about 125 ml per side. One 
side is infiltrated at a time.

31.3.8  Instrumentation

Very few instruments are used to perform this opera-
tion but some of the specialist tools make the operation 
a lot easier. The main instruments are:

 1.  A nice pair of forceps and scissors that fit the hand 
and are sharp and flat at the tip. This helps to get 
into the plane of dissection.

 2. Two skin hooks and two cats paws.
 3.  One fiberoptic retractor with suction at the end to 

check the flaps for bleeding.

 4. Nerve stimulator (Fig. 31.1).
 5.  Prolene, monocryl sutures, and staples for the 

skin.
 6. Vaselene gauze.
 7. Cotton bandage and dressings.
 8. Bandage, 4 in.
 9. Elastoplast roll, 1 in.
10.  The author’s special cannulas for liposuction of 

the neck.

31.4  Procedure

The author always starts with liposuction to the neck. 
This is performed with the patient in neutral position. 
A small 2 mm cannula (Fig. 31.2) is introduced in the 
midline. The author uses the Mercedes variety to start 
with to take the maximum volume out.

Remember your other hand must help you assist 
with position of the cannulas at all times. Other longer 
flat cannulas are then introduced to remove the rest. 
A layer of fat must be left behind to drape over the tis-
sue. A second incision is performed under the ear lobe 
to get the jowl area and the rest of the fat in the neck. 
Using the pinch technique will assist in determining 
the correct amount to be removed and also ensure the 
smoothness of the surface.

The facelift incision begins in the temporal scalp, 
approximately 4–5 cm above the ear and 5 cm behind 
the hair line, curves parallel to the hairline toward the 
superior root of the helix just in front to avoid a bridle 
scar, continues caudally into a natural skin crease or 
intratragal until passes under the lobe of the ear. The 
posterior incision is outlined on the posterior surface 

a b

Fig. 31.1 (a) Nerve stimulator. (b) Machine for nerve stimulation which can also give a print out
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of the concha, slightly higher as it tends to migrate 
downward; the rest of the incision is inside the hair-
line, occipitally. A retractor is used.

Subcutaneously, the dissection is started in the ret-
roauricular area (Fig. 31.3). The correct plane of dis-
section is identified. There are three layers of fat; 

supraplatysmal, subcutaneous, and a fine layer in 
between. The author chooses the supraplatysmal plane 
as this is the most bloodless. The assistant retracts with 
cats paws; dissection should be meticulous and blood-
less. It is easier to start posteriorly toward the occipital 
end as this is the softest part. Dissection in the neck 
proceeds toward “Erbs” point avoiding the superficial 
nerves, mainly the posterior auricular. Dissection then 
continues toward the neck (Figs. 31.4 and 31.5) for 
about 7 cm then stops. A gauze swab is placed in the 
wound, and dissection started on the front.

An incision is made with a scalpel in the front either 
pre- or postauricular. Treat the skin delicately and 
establish a plane of dissection superficial to avoid any 

Fig. 31.2 Cannula, 2 mm

Fig. 31.3 Extensive subcutaneous undermining. The facelift 
incision begins in the temporal scalp

Fig. 31.4 Technique of scissor dissection to avoid injury of 
auricular and cervical nerves

Fig. 31.5 Mapping of mandibular branch
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nerves (Figs. 31.6 and 31.7). In the temporal region, a 
deeper plane is established and the transitional zone is 
the zone of Morano where the vessels and nerves are 
situated.

In the front, dissect until the mid-cheek is reached 
where a fiberoptic retractor is used. Undermining must 
extend beyond the area of redundancy. In general, the 
dissection extends within 1 cm of the lateral orbital 
rim, across the malar region to nasolabial folds and 
inferiorly to the thyroid cartilage. It is important to 
release the zygomatic ligament and the mandibular 
ligament so you can get a better traction and a better 
jaw line.

31.5  The SMAS

The superficial musculoaponeurotic system (SMAS) is 
a fibromuscular fascial extension of the platysmal 
muscle that arises superiorly from the fascia over the 
zygomatic arch and is continuous in the inferior cheek 
with the platysmal muscle. The facial nerve lies deep 
to the SMAS and innervates the mimetic muscles of 
the forehead and mid-face from the ventral aspect of 
the muscles.

The SMAS fascia is a fanlike fascia that envelops 
the face and provides a suspensory sheet which distrib-
utes forces of facial expression. The SMAS is continu-
ous with the platysma muscle inferiorly and the 
superficial temporal fascia superiorly, and it is superfi-
cial to the parotomasseteric fascia. The SMAS con-
nects to the fascial musculature in the nasolabial, 
perioral, and periorbital regions.

The anatomy of the SMAS/platysma must be stud-
ied in detail before embarking on this. The SMAS dis-
section begins transversely one finger breadth below 
the zygomatic arch (Figs. 31.8 and 31.9), then a verti-
cal incision is made 0.5 cm anterior to the tragus 
extending downward beyond the mandibular angle to 
connect with the lateral margins of the platysma mus-
cle. They are both dissected in continuity (Fig. 31.10). 
The dissection is extended to the anterior border of the 
parotid gland after elevating it from the parotid fascia.

Fig. 31.6 Dissection below the zygomatic arch can reach ante-
rior eminence

Fig. 31.7 Zygomatic and buccal branches Fig. 31.8 Markings of SMAS elevation
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At this time, it must be decided if limited SMAS or 
an extended (one where the dissection is continued to 
the zygomatic major muscle) dissection will be done. 
The whole flap can then be rotated into a cephal poste-
rior direction (Fig. 31.11) where smoothness of the 
jowl soon appears. The author also prefers a cephalad 
direction. The excess is then removed and sutured with 
interrupted nonabsorbable sutures.

In the neck, the anterior fibers of the platysma are 
dealt with separately via a submental incision. The 
author uses the plication method with or without 
excision of the redundant muscle subject to the 
severity.

The author also sometimes inserts the threads 
(Figs. 31.12 and 31.13) to help with raising the cheeks 
and further improvement to the midface.

Before closure, the size of the ear and lobe is 
checked and if more the 6 cm, a v-shaped flap is rotated 
and excised from the lobe of the ear, which gives it a 
more youthful appearance.

For closure, four anchor points are used: (1) just 
above the ear in the temporal region, (2) retroauricular, 
(3) the lower margin of the lobe, and (4) two sutures 
are inserted to stabilize the retrotragal flap. The excess 
is removed by carefully tailoring round the wound, and 
stopping about 1 in. higher than the lower end of the 

Fig. 31.9 Extension of SMAS

a b

Fig. 31.10 SubSMAS dissection (elevation of the SMAS)
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lobe, then making a snug fit around the lobe as scars 
tend to migrate downward and drag the ear lobe down. 
Subcutaneous sutures should be inserted to remove 
tension which is important to the final result. Staples 

are inserted in the posterior hair-bearing area and the 
temporal wound. The rest are sutured with fine 4/0 
Monocryl. Subcuticular sutures are preferred in front 
of the ear.

31.6  Dressings

Vaseline gauze is applied to the wounds, followed by 
4 × 4 dressings, cotton wool is applied, and a 4 in. crepe 
bandage is meticulously applied and secured with 1 in. 
elastoplast.

31.7  Results

Final results are shown in Figs. 31.14–31.16.

Fig. 31.11 Direction of advancement of the flaps

Fig. 31.12 Cogged threads

Fig. 31.13 Direction of inserting the needle + threads to elevate 
the cheeks
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a bFig. 31.14 (a) Preoperative. 
(b) Postoperative

a b

Fig. 31.15 (a) Preoperative. 
(b) Postoperative
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32.1  Introduction

A substantial amount of skin can be presented to the 
temporal area with the vertical facelift and lateral subcu-
taneous brow lift. The challenge is to excise as much 
skin as needed while maintaining hair follicles, mini-
mizing scars, and eliminating unsightly anterior gather-
ing of the skin. The significant advantage of the anterior 
hairline incision lies in the amount of vertical lift that 
can be provided to the lateral brow. There is a large 
amount of skin that can be removed from this area while 
continuing to allow the growth of hair anterior to the 
incision. This combination results in a natural-appearing 
vertical pull on the lateral face and less obvious scarring 
than previous techniques. The major criticism, and 
rightly so, is the possibility of unacceptable scarring.

Proper planning of the incision and skin excision 
can minimize the problems of scarring in the temporal 
area by paying attention to vector points in the hair-
line. The rationale for this procedure is based on the 
position of the hairline and the underlying anatomy 
and the orientation of the hair follicles [1, 2].

The purpose of this chapter is to address the scar-
ring issue and present a surgical strategy to possibly 

decrease the negative ramifications of the anterior 
 temporal hairline incisions. The senior author has rou-
tinely used this technique over the past 5 years in over 
200 cases. His experience over 1 year is presented with 
41 patients (Table 32.1).

32.2  Technique

It is important to first examine the patient from the 
frontal view and delineate the leading point for skin 
excision. The leading point should be placed 0.5 cm 
posterior to the hairline, just inferior to the receding 
hairline of the temporal area. The more skin that needs 
to be removed, the more lateral the leading point is 
placed in the temporal hairline. It is critical to preserve 
at least 2 cm between the eyebrow and the hairline 
(Fig. 32.1). This may mean removing hair-bearing 
skin. The scar must not be obvious from the frontal 
view, so the more laterally it is placed, the less con-
spicuous it will be.

The incision is further planned by placing a 4 cm 
line at about a 45° angle from the lead point into the 
receding hairline. The skin is incised at a 45° angle to 
preserve hair follicles. The rest of the temporal inci-
sion in the preauricular area is made with a W-plasty 
type incision incorporating hair follicles with the 
excised skin (Fig. 32.1). A limited incision can be car-
ried around the lobule to the posterior auricular space 
depending on the amount of neck lift needed. The 
majority of the improvement in neck appearance is 
from the vertical pull for the neck lift. Very little neck 
skin is pulled in a diagonal vector as described below. 
Next, a subcutaneous lateral brow dissection is per-
formed extending superiorly to the forehead over the 
temporalis muscle, medially to the lateral canthal 
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tendon, and inferiorly to the zygoma (Fig. 32.2). Once 
this elevation and the facelift subcutaneous dissection 
are complete, the skin is excised in a tailor-tacking 
fashion with the placement of key sutures and rotation 
of forehead skin. The first key suture involves proper 
placement of the lateral canthal tendon (Fig. 32.3). 
The lateral canthal tendon should be placed with supe-
rior and lateral tension, placing it higher than the 
medial canthal tendon. The next key suture ensures 
the vertical pull of the check and neck lift and is placed 
near the root of the helix. The excess skin or dogear of 
the forehead is excised by rotating the skin medial to 
lateral. This is accomplished by removing a Burrow’s 
triangle of skin in the receding hair line along the most 
lateral position of the temporal incision (Fig. 32.4).

Rotating the skin from the medial incision to the lat-
eral incision closes the Burrow’s triangle. The length of 
the medial incision is significantly longer than the 
recipient lateral incision. This discrepancy necessitates 
a bunching or imbrication of the medial incision to 
accommodate closure, which is completed differen-
tially down the lateral superior (cephalad) suture  
line to minimize bunching anteriorly (Fig. 32.5). This 
imbrication principle is similarly applied in a large 
breast reduction, where the skin on the inferior aspect 
of the breast incision is bunched to minimize the length 
of the scar into the axilla. The corresponding W-plasty 
incisions can be made in a tailor-tacking fashion and 
the incisions are closed with deep interrupted sutures of 
5–0 Monocryl and either running 5–0 Prolene or inter-
rupted 4–0 silk figure-of-eight sutures along the entire 
length (Fig. 32.6).

32.3  Complications

No scar revision was necessary and no complications 
were reported with the surgery. All patients were satis-
fied with the results of their surgery.

32.4  Discussion

Virtually all patients are candidates for this procedure, 
with only exception being the patients who have no 
hair follicle skin in this area, including balding men 

a

b

Fig. 32.1 (a) Leading point is shown as a green circle at least 
2 cm from the lateral brow. A 4 cm incision (red line A) is into 
the temporal receding hairline and W-plasty incision along tem-
poral hairline to lobule. (b) Beveled angle of scalpel to skin that 
preserves hair follicles

Average age 58 years
Age range 34–79 years
Follow-up average 138 days
Comorbidities
 None 19 patients 46%
 HTN 6 patients 14%
 Depression 5 patients 12%
 Hypothyroidism 4 patients 10%
 GERD 3 patients 7%
 Osetoarthritis 2 patients 5%
 Bipolar 1 patient 2%
 Emphysema 1 patient 2%
 Osteoporosis 1 patient 2%
 Seizure disorder 1 patient 2%
 Tobacco use 0 patients 0%
Complications
 None 41 patients

Table 32.1 Experience with 41 patients
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with significant recessive hairlines. Thin hair itself is 
not a contraindication because the skin of the scalp 
heals fairly well. The procedure described has been 
limited to patients with Fitzpatrick I through IV. 
Patients with thicker skin may also have thicker scars.

The thickness of the hair, the natural hairline, skin 
quality, and the amount of brow ptosis all need to be 
evaluated prior to surgery. In a patient with better skin 
elasticity and better skin health, less skin excision is 
necessary. Conversely, the more damaged the skin and 
the less elasticity, the more skin needs to be removed 
to support the brow laterally as well as to obtain the 
vertical lift laterally.

Proper management of temporal skin excision is 
important particularly when doing a vertical facelift 
because this is a critical area for support of the 

a

b

Fig. 32.2 (a) Area between temporal incision and dotted line 
shows planned subcutaneous dissection. (b) Skin flaps under-
mined in the subcutaneous plane and canthal tendon is seen

3

1

2

Fig. 32.3 Arrows delineate the direction of tension along the 
three key areas. First the canthal tendon is set. Second the verti-
cal pull of the facelift with the key suture placed in the preau-
ricular area. Third the rotation of the forehead skin from medial 
to lateral eliminates a dog ear

B

A

Fig. 32.4 The Burrow’s triangle of skin incision is marked in 
green that is superolateral to line A. Line B is then drawn longer 
and parallel to line A

A A

B B

Fig. 32.5 Differential line lengths, excision of Burrow’s triangle, 
and imbrication technique
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facelift [3–7]. The more skin we are able to excise, 
the more options we have in what we can do with 
supporting the brow and the cheek areas. The design 
described significantly reduces, if not eliminates, the 
bunching at the anterior part of the brow. Basically, 
this bunching is displaced laterally over a much big-
ger area, thereby reducing the consequences. Because 
of the thinness of the skin, scarring is rarely a prob-
lem. Because of the design, hair follicles are pre-
served where they are most needed and the aesthetic 
quality of the hairline is retained (Figs. 32.7–32.10).

32.5  Conclusions

Over the past 10 years, the authors have progressed from 
the classic hair excision to the vertical with the aggres-
sive temporal excision as described earlier by the senior 
author [8]. The significant advantage of the vertical lift 

is the natural vector pull of the facelift is respected, 
which gives a much more natural look to the patient. 
The initial disadvantage was the anterior scar line across 
the hairline, which was originally described as a straight 
line. The revision rate was unacceptable. Replacing the 
straight-line closure with multiple Z-plasty flaps and a 
beveled cut helped reduce scarring [4].

The excess tissue in the apex of the temporal area, 
however, continued to be an issue because of the sig-
nificant amount of excess skin that gathered there, 
which resulted in an unattractive three-dimensional 
quality. A potential solution to this problem brought 
about the design as presented. Essentially, the gather-
ing of tissue is redistributed now laterally across the 
naturally occurring recessive hairline, allowing more 
temporal skin removal.

In addition, over the past years a subcutaneous lateral 
brow dissection to the vertical facelift has been added, 
which significantly helps to permanently improve the 
position of the brow laterally. The dissection extends 
subcutaneously to the forehead region, over the tempo-
ralis muscle, inferiorly to the lateral eyebrow, and ante-
riorly to the zygomatic arch. The lateral brow lift can 
be combined with a central lift [9], a canthopexy [10], 
and/or the vertical facelift when indicated. Surgical 
dissection between the lateral canthal ligament and the 
tendon allows for increased tension on the lateral can-
thal ligament with superior repositioning of the lateral 
canthus itself. The increase in our ability to remove 
more skin in the temple area results in more tension 
on the lateral canthal ligament, resulting in lateral and 
superior rotation of the lateral canthus.

Management of the temporal incision line is 
important for the long-term appearance of the scar as 
well as for proper positioning of the lateral canthus, 
brow, and hairline. The authors’ approach utilizing 
W-plasty technique, proper design, and dissection is 
very successful. Modification over the years has 
resulted in this approach, which is reproducible, safe, 
and effective. While the anterior hairline scar is not 
eliminated, it is reduced enough to make the vertical 
lift worthwhile.

Fig. 32.6 Tailor-tacking technique of W-plasty incision and 
figure-of-eight sutures with the first key suture setting the height 
of the canthal tendon



36732 Design and Management of the Anterior Hairline Temporal Incision

a1 a2

b1 b2

Fig. 32.7 (a) Preoperative 
patient. (b) Postoperative
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a1 a2

b1 b2

Fig. 32.8 (a) Preoperative 
patient. (b) Postoperative
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a1 a2

b1 b2

Fig. 32.9 (a) Preoperative 
patient. (b) Postoperative
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33.1  Introduction

Short-scar cervicofacial rhytidectomy is an excellent 
approach to facial rejuvenation [1]. While it achieves 
fully advanced results as much as any extended scar 
facelift, it also achieves this result with a much shorter 
incision and lesser skin undermining that in turn 
decreases complications [1].

Historically, one of the earliest facelift publica-
tions [2] described use of a short preauricular incision 
and only very limited skin undermining. During the 
decades that followed, surgeons decided to under-
mine skin farther to achieve better results by remov-
ing more of the excess skin. Obviously this resulted in 
excess skin at the end part of excisions resulting in dog 
ears. The attempt to remove dog ears involved inci-
sions at the temple and occipital area as conventional 
face-lift scars with often ill effects at temporal hair 
growth and anatomy and adverse alterations in hair 
line and its growth pattern in the occipital area. Some 
European surgeons had started to use short incisions 
with the elimination of occipital scar, but still using 
temporal scars [3]. In 1993, I started basic additions 
to this technique to make it usable in the majority of 
aging deformities even in patients in their seventies. 
Understanding these alterations will help the plastic 
surgeon to better utilize the technical detail that is to 
follow more efficiently.

33.2  Author’s Addition and Deletion  
to Short-Scar Technique

1. Elimination of temporal incision. At the present sta-
tus of my technique there are no incisions at the 
hair-bearing areas of the scalp. Addition of incision 
at the sideburn area makes this change very easy to 
achieve.

2. Extended SMAS/Platysma dissection while keep-
ing skin dissection to a minimum.

3. Skin undermining to a minimal and to the as 
needed level. Thus when SMAS is lifted and fixed 
at the appropriate level on the cheek and preau-
ricular area, the skin of the neck, jowls, and neck 
line area is pulled up while still attached to the 
SMAS/platysma. The attachments of skin with 
SMAS/platysma are very firm due to fibrotic band 
that arises from SMAS/platysma and penetrates 
dermis [3]. This fact helps the skin move up 
together with the SMAS.

The benefits of this approach are:

1. Tension on skin per se is less.
2. Circulation to the skin is preserved better by not 

dissecting it.
3. The vectors of lift are different for SMAS and skin. 

Since SMAS is more pliable than skin and excision 
of it in any direction does not cause visible scarring 
the vectors could be fashioned to achieve the most 
natural aesthetic outcome. But, skin excision vec-
tors could be fastened in such a way that while 
being aesthetically pleasing, the scars could be kept 
short and well hidden [1].

4. Posteroanterior vectors of lift at the postauricular 
and mastoid area.

Short-Scar Facelift with Extended  
SMAS/Platysma Dissection and Limited 
Skin Undermining

Hamid Massiha 

H. Massiha 
Department of Plastic Surgery, Louisiana State University, 
School of Medicine, 3939 Horima Blvd., Suite 216, Metairie, 
LA 70006, USA 
e-mail: massihamd@aol.com

33



374 H. Massiha

In advanced cases where extension of incision to the 
postauricular crease is inevitable, posteroanterior vec-
tors could help to keep the incision line deep in the 
postauricular crease. In the meantime, this will help 
tighten and reduce the posterior neck skin redundancy 
in advanced cases [1].

These innovations and some minor ones, to be dis-
cussed, in technique of the procedure have made this a 
rock solid technique. Even in repeat facelifts where 
patients already have temporal and occipital scars, 
I often do a short-scar technique and do not disturb or 
use old scars unless there are deformities that necessi-
tate intervention.

33.3  Surgical Technique  
of Short-Scar Facelift

33.3.1  Marking

The patient is marked in sitting position in the holding 
area preoperatively. The marking gives a chance to the 
surgeon to refresh his memory with the particular indi-
vidual characteristic of each patient’s facial structures 
and degree of lift to correct it. I usually mark the 
approximate skin dissection area and SMAS/platysma 
area and incision line (Figs. 33.1 and 33.2).

Fig. 33.1 Markings are drawn showing that the incision line 
follows the anatomical creases (e.g., w-plasty idea). Incisions 
that are placed at the apex of the tragus will heal well enough 
making the scar virtually invisible

Fig. 33.2 Markings showing extent of skin dissection at the 
cheek area and SMAS/platysma dissection to the lower neck, 
down the midline of the neck if needed. Sternocleidomastoid 
muscle is marked as the posterior limit of dissection

Fig. 33.4 Skin dissection is continued anteriorly in direction of 
the nose, nasolabial fold, and corners of the mouth

Fig. 33.3 Skin dissection is started using a scalpel to make a 
thin flap and then continued with Rees/Aston scissors. Notice 
that a strip of skin resection at the preauricular area facilitates 
skin and SMAS dissection
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33.3.2  Anesthesia

This surgery could easily be done with local anesthesia 
preferably with MAC anesthesia with local infiltration. If it 
is being done in patients with moderate aging deformity 
less extensive undermining may suffice. The author uses a 
mixture of 50 ml of lidocaine 0.5% 50 ml of Marcaine 
0.25% + 1 ml of epinephrine 1/1,000 (50 ml per side).

In advanced cases or cases that are combined with 
other procedures, general anesthesia with local infil-
tration is chosen. In any case, both sides are infiltrated 
at the beginning of surgery.

Fig. 33.6 SMAS/platysma dissection is necessary at the com-
pletion to release the platysma connections at the highest parts 
of the anterior edge of the SCMM to gain mobility of the flap

Fig. 33.5 SMAS dissection is being started. This dissection will 
extend anteriorly and inferiorly at the jaw line area when dissec-
tion reaches the platysma muscle. Dissection is extremely easy 
and can be done bluntly to prevent nerve damage Fig. 33.8 When skin is draped over the pulled SMAS, the spot 

where skin dissection over the SMAS/platysma is stopped is 
seen like a demarcation area. Also notice how vertical the vector 
of the traction is

Fig. 33.7 The traction on the now mobile SMAS/platysma unit 
pulls the skin upward in unison with the platysma. This is due to 
strong connections between the skin and SMAS/platysma

Fig. 33.9 Sutures are placed to actually lift the SMAS and con-
sequently platysma and overlying skin upward resulting in 
extreme correction in the vertical neck and jaw line
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There are at least two reasons for this approach:

1. While injecting the second side, the first side will 
blanch enough to start incisions right away. This 
will save time and by the time first side is finished, 
second side is well blanched, provided the surgeon 
is moving on and doesn’t take more than 60–70 min 
to do the first side.

2. In cases where sedation is being given, most of the 
pain of the injection subsides in the beginning of 
the case and deep sedation may be avoided for the 
rest of the procedure.

33.4  Technique of Short-Scar Facelift 
with Extended SMAS/Platysma 
Dissection and Repair 
(Fig. 33.1–33.16)

The incision is made at the sideburn and carried to 
preauricular area. Traveling through natural lines above 
the tragus then in front or at apex of the tragus – not 
behind it – it dips under the tragus and contours at the 
lobular crease and stops just under the ear lobule to 
facilitate dissection. A piece of skin is removed from 
the preauricular area [4].

Fig. 33.10 Multiple interrupted sutures are placed on the SMAS 
in a direction that will assure a smooth skin contour

Fig. 33.12 Skin is pulled upward at an angle close to 90°. 
Removal of the dog ears at the sideburn area is easier than that 
of the posterior auricular area. The more vertical the vector, the 
less skin redundancy will be behind the ear

Fig. 33.11 SMAS repair is complete. Now there is a lot of 
redundant skin to be excised. Notice the demarcation of the dis-
sected and nondissected skin

Fig. 33.13 Guide sutures are placed and excess skin is removed. 
Still there is some skin redundancy behind the ear lobule to be 
dealt with
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Skin dissection is done several centimeters anteri-
orly and inferiorly. Then, the SMAS is identified and 
dissected. If the skin flap is thin, finding the SMAS is 
easier; otherwise, SMAS may be included in a thick 
flap and difficult to find.

The SMAS is dissected with direct vision anteriorly 
and inferiorly. When dissection reaches to platysma 
level dissection is very easy,so blunt dissection will 
suffice. I use facelift scissors and only spread with no 
cutting. However, any blunt dissection device could be 
used to mobilize the SMAS/platysma adequately. It is 
necessary to release attachments of platysma from 
anterior edge of sternocleidomastoid muscle (SCMM) 

usually several centimeters at its most superior por-
tion. At this time, pulling on the SMAS on proper 
direction should show immediate improvement in neck 
and jaw line area. If mobility is restricted you should 
identify the attachment band and release it until you 
are happy with the correction. There is not a set where 
the SMAS should be attached. It should be placed in 
an angle where the best correction is achieved. Usually 
my first suture is placed at the angle between the side-
burn and the preauricular area and subsequent sutures 
are placed at the zygomatic arch and preauricular area. 
The bunching of SMAS at the zygomatic area may be 
kept to enhance the cheek area. If it is not needed, it 
could be trimmed off. We recommend use of 3–0 PDS 
sutures on SH needle for SMAS repair.

At the end of the SMAS lift, the surgeon will notice 
that the skin has moved up as folds of redundancy and 
are ready to be excised. Redundant skin is excised with 
moderate tension after placement of guide sutures at 
the points

1. Below the tragus.
2. Above the tragus.
3. Immediately behind the ear lobule.
4. At the angle between sideburn incision and preau-

ricular incisions. Excision of skin at sideburn area 
and preauricular area are usually uneventful and 
easily done.

Difficulty often is at the area under and behind the ear 
lobule that may need some finesse. In this part, directly 
superior and posteroanterior vectors are helpful. At this 
area, namely under and behind the ear lobe, solid dermal 

Fig. 33.14 Deep sutures between dermis and mastoid fascia are 
important. They prevent ear lobule migration inferiorly and also 
are helpful in tucking down the pleated areas

Fig. 33.15 At completion of the operation there is a smooth 
natural-looking face and neck. Different degrees of pleating may 
occur that usually subside in time. Pleating usually is more 
noticeable at the side done first

Fig. 33.16 Short posterior auricular scar even in advanced 
cases. If needed, incisions could be extended as far as necessary 
superiorly
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to deep fascia suturing is a helpful step. These sutures 
take the stress from the ear lobule and will prevent the 
scar from migrating inferiorly, pulling, and deformity of 
ear lobule postoperatively. To combat the redundant skin 
problem at the postauricular area, first and foremost is 
attention to keep the incision very limited around the ear 
lobule at the start of the case. This, like any dog-ear situ-
ation like eyelid surgery [5] will reduce the dog ear.

Irregularities at the postauricular crease are often 
present and improve by time. Skin repair is then done 
with running subcuticular sutures (4–0 Monocryl or 
PDS sutures on a PS2 needle).

33.4.1  Dressings

Steri-strips are placed on the incision line and at the 
jowl and upper neck area to reduce tension on the skin 
and help healing. No drains are used. A Kerlex wrap is 
used and covered with a 3 inch ace bandage postopera-
tively. The dressing is removed the next day and a chin 
strap is applied. The patient can resume activities as 
soon as he or she desires.

33.5  Advantages of the Short-Scar 
Facelift

1. Obviously the less incisions, the less scarring and 
the less scar-related problem.

2. Preserving integrity of natural hair lines in sideburn 
area and occipital hairline area. Sideburn incisions 
not only help to reduce the dog ear at upper part of 
incisions, but also prevent raising sideburn higher 
and giving bald sideburn areas. In postauricular/
occipital area, the interruption of hair line which 
used to be tell tale of facelift (with or without hair 
loss) is fully avoided. Bald spots at temporal area 
due to hair loss or scar widening is also avoided.

3. Limited skin undermining and doing the lift mainly 
with a composite flap of skin SMAS/Platysma has 
its own advantages, e.g., preserving better circula-
tion and innervation to the skin. In short term this 
will help the healing process and minimize chances 
of skin necrosis and in long term may prevent 

 premature aging and loss of collagen and elastin 
due to poor circulation or denervation of the skin.

4. Since the fat compartments at perioral area and 
jowls are mainly between skin and platysma [6], 
lifting these two structures in unison will lift these 
fat pads in a natural-looking fashion.

5. Platysma bands: The author seldom uses a midline 
incision under the chin or does anything else at the 
midneck to deal with platysma bands. It seems that 
dissecting under the platysma either damages bands 
or the firm lift on those bands then bows superiorly, 
causing the correction, no matter what the reason is, 
and it does correct the bands in most cases with no 
additional interventions of these bands. It could be 
asserted that both these factors jointly are effective 
for this favorable outcome.

33.6  Disadvantages

Difficulty in removing skin in the postauricular area is 
the only drawback that the author has found. Excess 
skin in sideburn area is well manageable even if it may 
mean extending incisions in pretragal area of temple 
(preferably in a w-plasty manner). This redundancy 
and subsequent pleating behind the ears, although it 
subsides later, has to be discussed with the patients 
before surgery. Patients that accept and expect even a 
negative point in the surgery are more prone to be 
happy like a member of the surgical team.
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34.1  Introduction

There are many forms of face lifting techniques that 
have evolved since the earliest skin excisions per-
formed more than a century ago. The most substantial 
addition to the myriad of techniques has been incorpo-
ration of SMAS advancement and the lifting and 
anchoring of midface soft tissue. While skin excisions 
serve to tighten skin and reduce wrinkles, skin does 
not function well as a supportive structure. Furthermore, 
using skin to support midface soft tissues like heavy 
jowls can result in stretch artifact. These unnatural 
lines are represented by sweeping lines to the nose, 
mouth, and chin, contrary to relaxed skin tension lines. 
As a result, many surgeons advocate vertical lifting 
and anchoring of midface soft tissue apart from the 
skin lift portion. Separating the lift of skin from soft 
tissue allows more substantial elevation of midface 
cheek and jowl fat without elevation of the temporal 
hairline. It also allows independent lift and tension for 
each layer and therefore allowing the surgeon to cus-
tomize the lift. Patients who may have more soft tissue 
descent and less skin laxity can be treated with more 
SMAS lift than skin tightening and vice versa.

SMAS lifting began initially with deep layer under-
mining, advocated in 1974 by Skoog. More precise 
anatomic descriptions began with Mitz and Peyronie 
in 1976, who used cadaveric dissections to define this 
midplane layer as the superficial musculoaponeurotic 
system or SMAS. Many modifications either kept 

SMAS and skin together or divided the layers [19–24] 
to allow separation of lifting directions or vectors. 
Hamra introduced deep layer lifting in 1992 and many 
adaptations and modifications followed. Hamra’s com-
posite lift had limited skin undermining, wide midface 
SMAS elevation with orbicularis repositioning, but 
required more substantial elevation of the temporal 
hairline since the skin lift followed the SMAS lift. 
Furnas and Stuzin provided valuable research by out-
lining the anatomy of the frontal branch of the facial 
nerve and the SMAS retaining ligaments. With release 
of the zygomatic and masseteric cutaneous retain-
ing ligaments the SMAS flap was far more mobile 
and could be lifted more substantially. These releases 
allow for movement of the SMAS flap, thus enhanced 
movement of the cheek and jowl midface soft tissue 
mass. With an increase in SMAS elevation, most rec-
ommended dividing the layers of skin and SMAS to 
reduce the lift of hairline. More medial elevation has 
been advocated using malar fat pad suspension [25, 
26]. Lateral elevation can be improved with release 
of the temporoparietal mesentery [27] and the neck 
platysma [20]. Liposuction or direct fat excision of the 
jowl can reduce fullness low in the cheek ([28–31]). 
Direct excision is more the standard now.

When patients have more extensive jowling, then 
maximal movement of the SMAS medially becomes 
necessary for correction. SMAS flap release can define 
the extent of movement medially and laterally. For 
example, when the SMAS is dissected and retaining 
ligaments released, the attached flap rotates on the 
pivot point at or near the zygomaticus major muscle 
(ZMM) resulting in substantial SMAS lift at the ear 
and minimal lift at the attached pivot point near the 
cheek. In order to achieve more substantial movement 
of the SMAS flap medially, a release of the flap from 
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the ZMM can allow more movement of the midface 
SMAS. This converts the SMAS flap from a rotation 
flap to an advancement flap resulting is more move-
ment at the cheek and jowl. Careful preoperative 
examination and operative planning is necessary for 
optimal results.

34.2  Strategy and Selection  
of SMAS Flap

The surgeon begins with comprehensive patient assess-
ment (Figs. 34.1–34.6). Initially, interview of the indi-
vidual and specific needs and goals can provide 
direction and focus for the rejuvenation. Examination 
should include evaluation of the four specific types of 
facial aging, skin quality, skin laxity, soft tissue laxity, 
and soft tissue atrophy. A plan should be created to 
address each entity. Skin quality concerns should be 
addressed with topical agents, facials, microdermabra-
sions, lasers, and pulsed light. Skin laxity should be 
evaluated for the correct skin incision and direction of 
lift to provide wrinkle reduction with minimal distor-
tion to the anatomy of the hairline, ear, and mouth. 
Soft tissue atrophy should be assessed for each area 

and amount of fill. Fine needle fillers can be used for 
fine lines and fat grafts and implants may be used for 
volume restoration. Finally, soft tissue laxity or descent 
should be evaluated and measured preoperatively for 
SMAS lift planning. The extent of descent can be mea-
sured by gently lifting the cheek or jowl into the desired 
position and determining the advancement.

The most substantial jowl descent is the midpoint 
between the retaining ligaments at the anterior edge of 
parotid gland and the retaining ligaments at the nares and 
mentum. It is between these fixed points that the SMAS 
is unattached and sags most. Minor looseness can be 
corrected with minimal techniques and more extensive 
jowling will have the need for more substantial lifting 
techniques. In evaluating the movement of jowl soft tis-
sue, less than 10 mm of movement to correct jowl laxity 
can be corrected with skin tightening and SMAS plica-
tion. Ten to fifteen millimeters of laxity requires release 
of the retaining ligaments and unfurling of the sagging 
SMAS with a high or low SMAS elevation and fixation 
(Fig. 34.2). When 15–20 mm of laxity is present, then a 
retaining ligament release plus more medial ZMM 
release of the SMAS is required to unfurl and elevate the 
flap (Fig. 34.3). And finally, greater than 20 mm may 
necessitate release of retaining ligaments, ZMM release, 
and thinning of the jowls under direct vision.

SMAS
flap 

Zygomaticus
major muscle

a b
Zygomaticus
major muscle

High
SMAS

Parotid
gland

Fig. 34.1 (a) Technique of SMAS flap elevation. (b) Flap elevation to the zygomaticus major muscle
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34.3  SMAS Flap Study

The retaining ligaments of the face support facial 
soft tissue in normal anatomic position [1]. However, 
gravitational changes occur with age and fat descends 
into the plane between the superficial and deep facial 
fascia. Face lift procedures are designed to lift these 
sagging tissues. The choice of flap design may have 

some impact on the direction and extent of the lift. 
The nature of this lift was studied in 22 rhytidec-
tomy SMAS flaps and measurements of the vertical 
advancement were compared using two different 
SMAS patterns. Elevation and fixation of the SMAS 
was accomplished under the same conditions, and 
by the same surgeon. A high SMAS elevation was 
performed after skin and retaining ligaments were 
released. The ligaments at the lateral edge of the 

a

b

SMAS
flap
advances

Fig. 34.3 SMAS vertical advancement after ZMM release

a

SMAS
flap
rotates

b

Fig. 34.2 Rotational advancement pivots around the ZMM 
origin
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ZMM were also released. SMAS flap movement was 
measured with precise and equal tension at two points 
on the cheek SMAS flap, medially and  laterally. 
Then, a second measurement was obtained after 

placing a back cut on the SMAS at the lateral edge 
of the ZMM. The flap was again weighted with the 
exact tension medially and laterally. The result was a 
substantial additional flap shift after this simple and 
quick maneuver. The most significant change was the 
movement medially, or most specifically on the jowl. 
The comparison of vertical SMAS flap advancement 
is shown in Table 34.1. An improvement in lateral 
flap shift with identical tension was demonstrated in 
18 of 22 flaps with an average improvement in flap 
shift gain of 3.5 mm. Most importantly, a significant 
gain in flap shift was obtained with identical tension 
on the medial portion of the flap. This was demon-
strated in 22 of 22 flaps with an average improve-
ment in medial flap shift gain of 14.04 mm. This 
additional medial flap shift improved substantially 
the shelving of the malar soft tissue onto the malar 
eminence and lifted the jowl far more effectively. 
There were no complications from these measure-
ments in a 16 month follow-up period. This dem-
onstrates and quantifies an increased medial SMAS 
advancement shift with this maneuver and therefore 
improves the cosmetic appearance of the jowls and 
the midface.

Fig. 34.5 Anatomical points to measure the advancement lift. 
White arrow is the superior lateral edge of the SMAS flap

Fig. 34.4 Final result after SMAS elevation and fixation

Fig. 34.6 White arrow is the medial edge of the flap at the 
Zygomaticus major muscle



38334 Extent of SMAS Advancement in Facelift with or without Zygomaticus Major Muscle Release 

N
um

be
r

Su
rg

er
y 

da
te

A
ge

G
en

de
r

Si
de

L
at

er
al

 fl
ap

 
ad

va
nc

em
en

t
A

ft
er

 Z
M

M
 

re
le

as
e

D
if

fe
re

nc
e 

(i
n 

m
m

)
M

ed
ia

l fl
ap

 
ad

va
nc

em
en

t
A

ft
er

 Z
M

M
 

re
le

as
e

D
if

fe
re

nc
e 

(i
n 

m
m

)

1
12

/1
8

45
Fe

m
al

e
L

ef
t

29
32

 +
3

20
25

+
5

2
12

/1
8

45
Fe

m
al

e
R

ig
ht

29
32

 +
3

6
25

+
19

3
12

/1
9

57
Fe

m
al

e
R

ig
ht

32
39

 +
7

14
33

+
19

4
12

/1
9

57
Fe

m
al

e
L

ef
t

28
40

+
12

33
41

+
8

5
12

/2
6

53
Fe

m
al

e
R

ig
ht

25
25

 +
0

5
29

+
24

6
12

/2
6

53
Fe

m
al

e
L

ef
t

25
30

 +
5

17
29

+
12

7
12

/3
0

59
Fe

m
al

e
R

ig
ht

28
29

 +
1

24
4

+
10

8
12

/3
0

59
Fe

m
al

e
L

ef
t

26
27

 +
1

13
25

+
12

9
12

/3
0

54
Fe

m
al

e
R

ig
ht

11
24

+
13

15
21

+
6

10
12

/3
0

54
Fe

m
al

e
L

ef
t

25
8

 +
3

19
25

+
6

11
12

/3
1

58
Fe

m
al

e
R

ig
ht

36
37

 +
1

16
39

+
23

12
12

/3
1

58
Fe

m
al

e
L

ef
t

28
28

 +
0

15
25

+
10

13
01

/0
2

60
Fe

m
al

e
R

ig
ht

42
46

 +
4

40
55

+
15

14
01

/0
2

60
Fe

m
al

e
L

ef
t

34
34

 +
0

29
40

+
11

15
01

/0
6

54
Fe

m
al

e
R

ig
ht

16
22

 +
6

2
32

+
30

16
01

/0
6

54
Fe

m
al

e
L

ef
t

28
29

 +
1

18
30

+
12

17
01

/0
8

57
Fe

m
al

e
R

ig
ht

31
33

 +
2

16
30

+
14

18
01

/0
8

57
Fe

m
al

e
L

ef
t

21
23

 +
2

7
26

+
19

19
01

/1
3

60
M

al
e

R
ig

ht
34

34
 +

0
21

39
+

18

20
01

/1
3

60
M

al
e

L
ef

t
19

24
 +

5
20

33
+

13

21
01

/1
5

59
M

al
e

R
ig

ht
17

26
 +

9
15

27
+

12

22
01

/1
5

59
M

al
e

L
ef

t
15

15
 +

0
13

24
+

11

A
ve

ra
ge

26
.3

29
.8

3.
5

17
.1

29
.8

+
14

.0
4

Ta
b

le
 3

4
.1

 C
om

pa
ra

tiv
e 

m
ea

su
re

m
en

ts
 o

f 
ve

rt
ic

al
 fl

ap
 a

dv
an

ce
m

en
t

T
he

 m
ed

ia
l S

M
A

S 
m

ov
em

en
t i

nc
re

as
ed

 a
n 

av
er

ag
e 

of
 1

4.
04

 m
m

 a
ft

er
 th

e 
Z

M
M

 r
el

ea
se

, a
llo

w
in

g 
m

or
e 

m
ov

em
en

t o
f 

th
e 

SM
A

S 
at

 th
e 

jo
w

l. 
T

he
 p

ho
to

gr
ap

hs
 a

bo
ve

 il
lu

st
ra

te
 th

e 
re

su
lts

 in
 p

at
ie

nt
s 

be
fo

re
 a

nd
 a

ft
er

 th
es

e 
m

ea
su

re
m

en
ts



384 H.A. Mentz III

34.4  Discussion

The present strategies for midface rejuvenation 
include skin quality refinement, skin tightening, soft 
tissue repositioning, and volume restoration. In soft 
tissue repositioning, various patterns have emerged 
for SMAS release, elevation, and anchoring. This 
review considered only two of these patterns, com-
paring a high SMAS elevation, two layer dissection, 
multivector suspension to the same with an additional 
back cut in the SMAS flap over the zygomaticus 
major muscle.

The release of these structures tethering ptotic mid-
facial tissue may improve the vertical movement of 
soft tissue and allow for better repositioning. This 
study quantifies the measurement of the SMAS verti-
cal advancement flap before and after release from the 
zygomaticus major muscle. The large improvement in 
the medial movement of an additional 14 mm under 
the same tension resulting from the release of the zygo-
maticus major muscle validate this small surgical 
maneuver and has not been associated with any par-
ticular negative effect. SMAS excess at the zygomatic 
arch may be overlapped for additional augmentation of 
the arch. Resecting the excess SMAS in the zygomatic 
area provides restoration without the appearance of 
skeletal change if desired. In special cases of extreme 
malar deficiency, the SMAS excess can be folded and 
tucked into a pocket over the ZMM and malar emi-
nence. There are many other patterns to be investigated 
and quantified. These maneuvers are important in 
improving midface soft tissue repositioning without 
relying on excessive skin tension and can be utilized to 
provide additional contour shaping when necessary.

34.5  Conclusions

The aim of today’s facial aesthetic surgery is to rejuve-
nate the aging face in an anatomic and physiologic 
way. Special attention must be given to obtain consis-
tency and to improve longevity of results. For correc-
tion of the aging process, various techniques have 
evolved that have been used with both advantages and 
disadvantages [2–6].

The evolution of midface soft tissue contouring in 
rhytidectomy has progressed significantly [7–18] 

(Figs. 34.7–34.14). Cheek skin was initially used as a 
supportive structure and tightened sufficiently to unfurl 
wrinkles and to flatten sagging soft tissues [10]. Since 
skin stretched and aging contours reappeared, cheek 
fat was then contoured through excision and later 
through tightening with SMAS plication [11, 12].The 
composite lift incorporated elevation of the SMAS 
attached to the skin flap and repositioned skin and soft 
tissue for restoration. After detailed description of the 
SMAS retaining ligaments, release of tethering liga-
ments allowed for improved repositioning [13–18]. 
Next, separation of the SMAS and skin allowed for 
more vertical SMAS lift with less temporal hairline 
shift and splitting the SMAS created bidirectional 
SMAS movement for better midface vertical elevation 
and improved platysma suspension.

Multiple strategies have evolved to maximize mid-
face soft tissue repositioning. In order to maximize 
SMAS lifting, various authors have advocated more 
aggressive elevation and release of the retaining liga-
ments. A back cut over the zygomaticus major muscle 
substantially improves the vertical elevation and repo-
sitioning of the medial SMAS. Midface restoration 
may be best utilized by an advancement rotation flap 
because of improved vertical advancement, especially 
medially, for longer lasting results and better shelving 
of the medial cheek portion of the SMAS flap. Since 
there is more even mobilization of the flap and the 
cheek is elevated to a similar distance as the prepa-
rotid fat, the tension appears to be more even through-
out the flap and may have less distortion with time. 
Without the ZMM release the axis of rotation is near 
the ZMM origin and sometimes the SMAS can appear 
very tight over the parotid and still loose in the mid-
face. Release of the zygomaticus major muscle allows 
for more significant movement of the medial SMAS, 
by providing more midface soft tissue elevation. This 
single maneuver aids in cheek and jowl elevation and 
preserves midface soft tissue. The surgeon should 
have an adequate comfort level with the described 
anatomy and fit the procedure to the patient’s needs 
and recovery time.

Restoration of the midface has become one of the 
great challenges of facial rejuvenation, in part because 
of the success of improved brow and neck lifting tech-
niques, leaving the midface sometimes with less than 
anticipated results. Also, adjacent structures like the 
lower lid and ear create limitations in midface lifting, 



38534 Extent of SMAS Advancement in Facelift with or without Zygomaticus Major Muscle Release 

since overzealous elevation can create deformity and 
distortion of these structures, like ectropion, scleral 
show, and a pixie ear. Undue tension on the skin can 
create increased postoperative morbidity, a tight or 
wind-blown appearance, and with time the possibility 
of lateral lines of relaxation. There are other limita-
tions. Lifting the ptotic cheek fat with repositioning 

and suspension is limited by medial flap movement 
and failure results in recurrent nasal labial folds, jowl-
ing and tear troughs. Challenges still lie in the selec-
tion of the most advantageous flap design for a specific 
set of contour abnormalities. The utilization of multi-
ple flap patterns and strategies may provide a more 
 tailored and elegant result.

Fig. 34.7 Endoscopic 
browlift, facelift with SMAS 
pattern of high SMAS, 
excised excess, no platysma 
or ZMM SMAS release, and 
neck lift with minimal 
cervical scissor lipectomy.  
(a) Preoperative.  
(b) Postoperative

a b

a b
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a bFig. 34.7 (continued)

a b

Fig. 34.8 Facelift with 
SMAS pattern of high 
SMAS, excised excess, no 
platysma or ZMM SMAS 
release, and neck lift with 
moderate cervical scissor 
lipectomy and platysma-
plasty. (a) Preoperative.  
(b) Postoperative
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a b

a b

Fig. 34.8 (continued)
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a b

a b

Fig. 34.9 Endoscopic 
browlift, upper and lower 
blepharoplasty, facelift with 
SMAS pattern of high 
SMAS, excised excess, with 
ZMM SMAS backcut and  
no platysma backcut, and 
neck lift with minimal 
cervical scissor lipectomy 
and platysmaplasty.  
(a) Preoperative.  
(b) Postoperative
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a bFig. 34.9 (continued)

Fig. 34.10 Endoscopic 
browlift, upper and lower 
blepharoplasty with right 
suture canthopexy, facelift 
with SMAS pattern of high 
SMAS, excised excess, with 
ZMM SMAS backcut and no 
platysma backcut, neck lift 
with minimal cervical scissor 
lipectomy and platysmaplasty 
and fat graft to the cheek.  
(a) Preoperative.  
(b) Postoperative

a b

a b
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a bFig. 34.10 (continued)

a b

a b

Fig. 34.11 Upper and lower 
blepharoplasty with bilateral 
suture canthopexy, facelift 
with SMAS pattern of high 
SMAS, excised excess, with 
ZMM SMAS backcut and 
lateral platysma backcut, 
neck lift with minimal 
cervical scissor lipectomy 
and platysmaplasty and fat 
graft to the cheek, nasolabial 
fold, and prejowl.  
(a) Preoperative.  
(b) Postoperative
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a bFig. 34.11 (continued)

a b

Fig. 34.12 Upper and lower 
blepharoplasty with bilateral 
suture canthopexy, facelift 
with SMAS pattern of high 
SMAS, arch excess tucked 
over ZMM into malar area, 
with ZMM SMAS backcut 
and lateral platysma backcut, 
neck lift with minimal 
cervical scissor lipectomy 
and platysmaplasty, fat graft 
to the cheek, nasolabial fold, 
and prejowl, and chin 
augmentation.  
(a) Preoperative.  
(b) Postoperative
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a b

a b

Fig. 34.12 (continued)



39334 Extent of SMAS Advancement in Facelift with or without Zygomaticus Major Muscle Release 

a b

a b

Fig. 34.13 Endoscopic 
browlift, upper and lower 
blepharoplasty with bilateral 
suture canthopexy, facelift 
with SMAS pattern of high 
SMAS, arch excess tucked 
over ZMM into malar area, 
with ZMM SMAS backcut 
and lateral platysma backcut, 
neck lift with minimal 
cervical scissor lipectomy 
and platysmaplasty, fat graft 
to the cheek, nasolabial fold, 
prejowl, and chin.  
(a) Preoperative.  
(b) Postoperative
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a bFig. 34.13 (continued)

a b

Fig. 34.14 Endoscopic 
browlift, lower blepharo-
plasty with bilateral suture 
canthopexy, facelift with 
SMAS pattern of high 
SMAS, excess excised, with 
ZMM SMAS backcut, neck 
lift with no lipectomy, 
platysmaplasty, fat graft to 
the cheek, nasolabial fold, 
prejowl, and corner of the 
mouth lift. (a) Preoperative. 
(b) Postoperative



39534 Extent of SMAS Advancement in Facelift with or without Zygomaticus Major Muscle Release 

References

 1. Mentz H, Ruiz-Razura A, Patronella C, Newall G. Facelift: 
measurement of superficial muscular aponeurotic system 
advancement with and without zygomaticus major muscle 
release. Aesthetic Plast Surg. 2005;29(5):353–62.

 2. Mentz H. Multilayer rhytidectomy. In: Evans G, editor. 
Operative plastic surgery. New York: McGraw Hill; 2000.  
p. 143–62.

 3. Marten TJ. Facelift. Planning and technique. Clin Plast Surg. 
1997;24(2):269–308.

 4. Massiha H. Short scar face lift with extended SMAS plat-
ysma dissection, lifting and limited skin undermining. Plast 
Reconstr Surg. 2003;112(2):663–9.

 5. Saulis A, Lautenschlager E, Mustoe TA. Biomechanical and 
viscoelastic properties of skin, SMAS, and composite flaps 
as they pertain to rhytidectomy. Plast Reconstr Surg. 
2002;110(2):590–8.

 6. Ivy E, Lorenc Z, Aston S. Is there a difference? A prospec-
tive study comparing lateral and standard SMAS face lifts 
with extended SMAS and composite rhytidectomies. Plast 
Reconstr Surg. 1996;98(7):1135–43.

 7. Stuzin JM, Baker TJ, Gordon HL, Baker TM. Extended 
SMAS dissection as an approach to midface rejuvenation. 
Clin Plast Surg. 1995;22(2):295–311.

 8. Connell BF, Semlacher RA. Contemporary deep layer facial 
rejuvenation. Plast Reconstr Surg. 1997;100(6):1513–23.

 9. Baker TJ, Stuzin JM. Personal technique of face lifting. Plast 
Reconstr Surg. 1997;100(2):502–8.

10. Baker DC. Lateral SMASectomy. Plast Reconstr Surg. 
1997;100(2):509–13.

11. Stuzin J, Baker TJ, Baker TM. Refinements in face lifting: 
enhanced facial contour using vicryl mesh incorporated into 
SMAS fixation. Plast Reconstr Surg. 2000;105(1):290–301.

12. Furnas D. The retaining ligaments of the check. Plast 
Reconstr Surg. 1989;83(1):11–6.

a b

a b

Fig. 34.14 (continued)



396 H.A. Mentz III

13. Hamra ST. The deep-plane rhytidectomy. Plast Reconstr 
Surg. 1990;86(1):53–61.

14. Mendelson BC. Extended sub SMAS dissection and cheek 
elevation. Clin Plast Surg. 1995;22(2):325–39.

15. Hamra ST. Composite rhytidectomy. St. Louis: Quality 
Medical Publishing; 1993.

16. Stuzin JM, Baker TJ, Gordon HL. The relationship of the 
superficial and deep facial fascias: relevance to  rhytidectomy 
and aging. Plast Reconstr Surg. 1992;89(3):441–9.

17. Hagerty RC. Central suspension technique of the mid-face. 
Plast Reconstr Surg. 1995;96(3):728–30.

18. Teimourian B, Delia S, Wahrman A. The multiplane face 
lift. Plast Reconstr Surg. 1994;93(1):78–85.

19. Owsley JQ Jr. Platysma-fascial rhytidectomy: a preliminary 
report. Plast Reconstr Surg. 1977;60(6):843–50.

20. Owsley JQ Jr. SMAS-platysma face lift. Plast Reconstr Surg. 
1983;71(4):573–6.

21. Owsley JQ Jr. Re.: Vilain: Dallas platysmaplasty (letter). 
Ann Plast Surg. 1985;14:98.

22. Hamra ST. The tri-plane facelift dissection. Ann Plast Surg. 
1984;12:268.

23. Lemmon ML. Superficial fascia rhytidectomy. A restoration 
of the SMAS with control of the cervicomental angle. Clin 
Plast Surg. 1983;10:449.

24. McKinney P, Tresley GE. The “maxi-SMAS”: management 
of the platysma bands in rhytidectomy. Ann Plast Srug. 
1984;12:260.

25. Anderson RD, Lo MW. Endoscopic malar/midface suspen-
sion procedure. Plast Reconst Surg. 1998;102:2196.

26. Mentz, Newall. Endoscopic Facelifting Techniques, Malar 
Suspension. Annual Meeting of the International College of 
Surgeons, Cancun, Mexico, 1999.

27. Stuzin, Wagstrom, Kawamoto, Wolfe. Anatomy of the fron-
tal branch of the facial nerve: the significance of the tempo-
ral fat pad. Plast Reconst Surg. 1989;83:265–71.

28. Illouz YG, Fournier P. Illouz’s technique: collapsing surgery 
and body sculpture. Paris, 1983.

29. Hetter GP. Facial lipolysis. In: Hetter GP, editor. Liposysis: 
the theory and practice of blunt suction lipectomy. Boston, 
MA: Little Brown & Co.; 1984.

30. Lewis CM. Lipoplasty of the neck. Plast Reconstr Surg. 
1985;76(2):248–57.

31. Teimourian B. Face and neck suction-assisted lipectomy 
associated with rhytidectomy. Plast Reconstr Surg. 
1983;72(5):627–33.



397A. Erian and M.A. Shiffman (eds.), Advanced Surgical Facial Rejuvenation,  
DOI: 10.1007/978-3-642-17838-2_35, © Springer-Verlag Berlin Heidelberg 2012

35.1  Introduction

Traditional facelift surgery relies on the tightening of 
skin and subcutaneous tissue in order to restore a youth-
ful appearance to the aging face. In 1976, Mitz and 
Peyronie [1] provided a detailed anatomic description 
of the superficial musculoaponeurotic system (SMAS) 
as a distinct layer deep to the subcutaneous tissue. 
Years before the SMAS was formally described, Skoog 
[2] used the SMAS for plication and flap suspension in 
his facelift procedures. In recent years, the use of the 
SMAS has been described in a multitude of facelift 
techniques. Some prefer plication or imbrication of the 
SMAS layer. Others advocate the sub-SMAS biplanar 
approach with deep or extended SMAS dissection.

Modifications to the limited SMAS dissection may 
achieve the goal of improved facial contouring with 
long-lasting effects. Nonetheless, the risk of facial 
nerve injury is greater with the inclusion of SMAS 
elevation anterior to the parotid gland as compared 
with a standard SMAS dissection. Given the proximity 
of the facial nerve to the plane of dissection, surface 
anatomic landmarks are necessary to predict the loca-
tion of the nerve as it courses deep to the SMAS layer.

The safe facelift technique addresses these needs 
and provides the surgeon with bony anatomic 

landmarks to elevate the SMAS. While soft tissue 
landmarks can vary significantly among patients and 
even change position with aging, the use of facial bony 
prominences can serve as a more reliable method. Prior 
to utilizing the anatomic landmarks for elevating the 
SMAS, a thorough understanding of the pertinent 
anatomy is necessary.

35.2  Anatomic Considerations

The soft tissue of the face is arranged in multiple con-
sistent layers with retaining ligaments that anchor the 
soft tissue to the facial skeleton. Structures within each 
layer maintain their anatomic location while the thick-
ness of each layer can change as the dissection pro-
ceeds medially. The six distinct layers are, skin, 
subcutaneous fat, superficial facial fascia (SMAS), 
mimetic muscles, deep facial fascia (parotidomasse-
teric fascia), and the plane of the facial nerve, buccal 
fat pad, parotid duct, and the facial artery and vein.

35.2.1  The Facial Nerve

The facial nerve originates in the pons between the 
cranial nerves VI and VIII (Table 35.1) [3–8]. The 
facial nerve leaves the calvarium, passing through 
the facial canal of the temporal bone to exit from the 
stylomastoid foramen. The main trunk of the facial 
nerve courses 0.5–1.5 cm before entering the posterior 
aspect of the parotid gland. The critical landmarks 
which can be used to identify the main trunk of the 
facial nerve include 1 cm below the conchal cartilagi-
nous pointer, and 6–8 mm below the tympanomastoid 
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sulcus, where it crosses the styloid process and the 
anterior to posterior belly of the digastric muscle.

The facial nerve enters the parotid gland and splits it 
into superficial and deep lobes. Within the parotid gland, 
the nerve divides into an upper and lower portion. 
Further divisions and intercommunications result in five 
major branches that emerge through the anterior border 
of the parotid gland. These are the frontal, zygomatic, 
buccal, marginal mandibular, and cervical branches.

The frontal branch courses cranially and over the 
zygomatic arch in a consistent course from 0.5 cm 
below the tragus to 1.5 cm above the lateral brow. 
Stuzin et al. defined the location of the frontal branch 
in three- dimensional planes on the underside of the 
temporoparietal fascia (superficial temporal fascia). 
In the temporal region, the frontal branch innervates 
the frontalis, lateral orbicularis oculi, corrugator super-
cilii, and procerus muscles.

The buccal, zygomatic, and marginal branches exit 
the anterior edge of the parotid gland and proceed 
along the superficial layer of the masseter, immedi-
ately below the deep facial fascia. The zygomatic 
branch extends toward the zygomaticus major muscle 
and provides motor innervation to the upper third of 
the muscle belly. Some fibers cross over the anterior 

aspect of the zygomaticus major muscle and arborize 
within the orbicularis oculi muscle.

The buccal branch courses over the buccal fat pad 
and join the plane of the parotid duct, and the facial 
artery and vein. A rich plexiform of nerve connections 
between the buccal and zygomatic branches innervates 
the mimetic muscles of the buccal region. These include 
muscles responsible for movement of the cheeks, nos-
trils, nasolabial fold, upper lip, and oral commisures.

Along the inferior border of the mandible, the mar-
ginal mandibular branch crosses over the facial vessels 
and proceeds toward the major lip depressors and men-
talis muscle. The cervical branch emerges from the 
caudal edge of the parotid gland and courses in a lon-
gitudinal vector. In the neck, it is deep to the platysma 
and the deep cervical fascia. The cervical branch inner-
vates the platysma muscle (Table 35.1).

35.2.2  The SMAS Layer

The SMAS is a strictly superficial anatomical structure 
of the face derived from the primitive platysma, and 
does not possess any bony insertions. It is composed of 

Facial nerve branch Muscle Action

Temporal Anterior auricular Pulls ear forward
Superior auricular Raises ear
Frontalis Moves scalp forward
Corrugator supercilii Pulls eyebrow medially and downward
Procerus Pulls medial eyebrow downward

Temporal and zygomatic Orbicularis oculi Closes eyelids

Zygomatic and buccal Zygomaticus major Elevates corners of the mouth

Buccal Zygomaticus minor Elevates upper lip
Levator labii superioris Elevates upper lip and midportion nasolabial fold
Levator labii superioris alaeque nasi Elevates medial nasolabial fold and nasal ala
Risorius Aids smile with lateral pull
Buccinators Pulls corner of mouth backward and compresses cheek
Levator anguli oris Pulls angles of mouth upward and forward midline
Orbicularis oris Closes and compresses lips
Nasalis
 Dilator naris Flares nostrils
 Compressor naris Compresses nostrils

Buccal and marginal mandibular Depressor anguli oris Pulls corners of mouth downward

Marginal mandibular Depressor labii inferioris Pulls down lower lip
Mentalis Pulls skin of chin upward

Cervical Platysma Pulls down corners of mouth

Table 35.1 The anatomy of the facial nerve branches and the specific innervated muscles and resultant muscle action

May and Schaitkin [11]
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a fibrofatty tissue layer of collagen and elastic fibers 
interdispersed with fat cells and some muscle. It is 
continuous with the posterior portion of the frontalis 
muscle and the temporoparietal fascia in the upper 
face, the platysma muscle inferiorly in the neck, and 
the risorius and triangularis in the cheek. Retaining 
ligaments support the SMAS layer by anchoring it to 
the deep facial fascia and prevent its descent. Weakening 
of these ligaments account for the stigmata of the aged 
face including, formation of jowls, descent of the malar 
fat pad, and deepening of the nasolabial fold.

35.3  Indications

While all facelift procedures carry a certain risk, great 
caution is needed when a sub-SMAS dissection is 
undertaken. The surgeon must always be aware of the 
inherent danger of each technique and dissect in safe 
planes to avoid an inadvertent nerve injury. The safe 
facelift technique is particularly suitable for proce-
dures that involved a sub-SMAS dissection that end at 
the anterior border of the parotid gland to avoid injury 
to the facial nerve branches. These include the stan-
dard SMAS facelift and the lateral SMASectomy face-
lift with plication.

The extended SMAS, lamellar high SMAS, deep 
plane, and foundation facelift procedures are more 
aggressive in their attempt to address the problems 
of midface descent and nasolabial fold deepening. 
Nonetheless, these extensive SMAS elevation tech-
niques anterior to the parotid gland place the facial 
nerve branches in great jeopardy. Additionally, the 
superficial fascia tends to thin out as it is dissected more 
anteriorly, making the SMAS prone to tears. Particular 
concern is raised when the sub-SMAS dissection pro-
ceeds along the lateral border of the zygomaticus major 
and along the inferior border of the mandible. For these 
danger zones of the face, the safe technique relies on 
additional landmarks that can predict the location of 
the nerve at its most vulnerable points.

35.4  Technique

Given its clinical significance, anatomic landmarks are 
first used to predict the location of the anterior border 
of the parotid gland. The inferior lateral orbital rim 

and the masseteric tuberosity are identified preopera-
tively. The anterior edge of the parotid gland is found 
along the oblique vector between these landmarks. 
On average, the anterior edge of the parotid gland is 
approximately 3.9 cm from the tragus along the trans-
verse vector of the zygomatic arch [9] (Fig. 35.1). 
Subcutaneous dissection proceeds anteriorly to elevate 
skin posterior to the lateral canthus. As the facial nerve 
courses through the parotid gland, it is relatively safe 
and protected by the substance of the gland. Elevation 
of the SMAS anterior to the parotid gland as identified 
by the anatomic landmarks is discouraged as it places 
the facial nerve at greater risk to injury.

The patient is marked in the preoperative area with 
the surgeon’s preferred technique. Local anesthesia 
with sedation is my preferred anesthesia method for a 
facelift procedure. The facial and neck skin is infiltrated 
with 0.25% lidocaine with 1:100,000 epinephrine 
mixed with 0.25% Marcaine and 1:100,000 epineph-
rine. The pre and postauricular skin is incised and the 
skin flaps are elevated superficial to the SMAS in the 
anterior direction to the vertical vector of the lateral 
canthus. As the facial nerve courses through the parotid 

Fig. 35.1 The facial nerve enters the parotid gland and splits it 
into superficial and deep lobes. Therefore, during the course of 
the facial nerve through the parotid gland, it is safe from injury. 
The branches of the nerve can be injured as they exit the anterior 
edge of the parotid gland. The anterior edge of the parotid gland 
can be predicted along an oblique course from the inferior lateral 
orbital rim (3.9 cm from the tragus) to the palpable masseteric 

tuberosity (Modified from Wilhelmi et al. [9])
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gland, it is relatively safe and protected by the substance 
of the gland during this subcutaneous dissection.

If temple skin tightening is required, the author pre-
fers the presideburn incision to avoid widening tempo-
ral hairline to lateral canthal space, which can look 
unnatural. In performing a presideburn incision, incis-
ing the skin perpendicular to the hair follicles allows for 
hair growth through the skin. It is critical to elevate the 
temple skin flap in the plane superficial to the temporal 
parietal fascia to avoid the facial nerve frontal branches, 
which are found immediately beneath this fascia. The 
anterior incision is then continued inferiorly and curved 
into the natural crease toward the helical root (Fig. 35.2). 
The incision can be continued in the retrotragal posi-
tion; however, defatting of the flap (tragal area) at inset 
and defatting of the tragal area will be required to recre-
ate the thin skin normally found over the tragus. In con-
tinuing the incision around the ear lobe, a 2 mm cuff of 
facial skin should be preserved to avoid the pixie ear 
deformity. Postauricularly, the incision is placed 2 mm 
posterior to the postauricular sulcus. As this incision is 
extended postauricularly, the superior margin of the 
postauricular incision can be made directly posterior to 
the helical root to minimize risk of postauricular skin 
flap necrosis (Fig. 35.3). When continuing the postau-
ricular incision into the hairline the scar can be hidden 
better if the incision is made into the hair in a lazy S 
fashion, initially along the hairline and then horizontally 

into the junction between the thick and thin hair, again 
perpendicular to the hair follicles. When platysmal 
resection is anticipated the cervical skin elevation can 
be completed with the additional exposure through a 
submental incision. This submental incision should be 
placed 5 mm posterior to the natural submental crease to 
avoid creation of witches chin or exaggerated indenta-
tion in the crease with resultant protruding chin pad.

Then the SMAS is marked inferiorly along the 
zygomatic arch 3.9 cm from the tragus and along the 
oblique vector in the direction of the masseteric tuber-
osity, corresponding to the anterior edge of the parotid, 
to avoid injury to the midfacial branches of the facial 
nerve, where they exit the parotid (Fig. 35.4). Then, 
the SMAS is infiltrated with local anesthesia along the 
proposed plane of dissection. The SMAS elevation is 
performed in the posterior to anterior direction starting 
at the tragus. The SMAS is then elevated along the 
inferior border of the Zygomatic Arch to avoid the 
Facial nerve frontal branches. Above the zygomatic 
arch the frontal branches become more superficial and 
at risk for injury. The SMAS is elevated anteriorly and 
inferiorly up to the oblique vector corresponding to the 
parotid anterior edge. Cessation of SMAS elevation at 
the 3.9 cm location reduces the risk for facial nerve 
injury to the midfacial nerve branches that course 
through the parotid gland. SMAS dissection continued 
past the anterior edge of the parotid gland risks injury 

a b

Fig. 35.2 (a) The anterior incision is continued inferiorly and 
curved into the natural crease toward the helical root. The inci-
sion can be continued in the retrotragal position; however, defat-
ting of the flap (tragal area) at inset and defatting of the tragal 

area will be required to recreate the thin skin normally found 
over the tragus. (b) In continuing the incision around the ear 
lobe, a 2 mm cuff of facial skin should be preserved to avoid the 
pixie ear deformity
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to the facial nerve midfacial branches. Another land-
mark for cessation of SMAS elevation is the SMAS fat 
pad, found along the superior aspect of the anterior 
parotid edge. The SMAS is elevated in continuity with 

the platysma. SMAS elevation should not be performed 
in the area where the facial artery courses over the 
mandible, as the marginal mandibular facial nerve 
branches become superficial in this location and are at 
risk. Then the SMAS is advanced posteriorly and supe-
riorly and plicated from zygomatic arch to the mastoid 
area. The skin is then carefully pulled along a horizon-
tal vector posteriorly. Initial sutures are placed at the 
cephaloauricular sulcus and anterior superior postau-
ricular region. The excess skin is removed carefully to 
avoid excessive tension on the wound edges, which 
could result in widened scars. Drains are not routinely 
used. The sutures can be removed within a week. 
Pressure garment is encouraged for 2 weeks.

Modifications to the traditional SMAS dissection 
attempt to improve the nasolabial prominence by eleva-
tion of the malar soft tissue ptosis. In the extended 
SMAS facelift, it is advocated to release SMAS fibers 
spanning the upper lateral border of the zygomatic 
major muscle followed by continued dissection medial 
to this muscle. Release and subsequent medial dissec-
tion increases the risk of facial nerve injury, particularly 
the zygomatic branch fibers to the orbicularis oculi mus-
cle. Again, bony anatomic landmarks are used to predict 
the location of this danger zone. The upper extent of the 
lateral border of the zygomaticus major muscle is 
located in relation to an oblique line extending from the 
mental protuberance to the inferior lateral orbital rim. 
On average, the lateral border of the zygomaticus major 
muscle is 0.4 cm lateral and parallel to this line.

Techniques attempting to release the SMAS anterior 
to the parotid gland along the mandibular border place 
the marginal mandibular at great risk. During a sub-
SMAS cheek dissection, the marginal mandibular branch 
can be found in the buccal space, emerging from the 
parotid gland and coursing along the inferior border of 
the mandible. The most vulnerable point is the region 
where the nerve courses over the anterior facial artery 
and vein. Since the marginal branch is just deep to a thin 
platysma-SMAS layer, any effort to control bleeding 
from an injured facial vessel can cause irreversible dam-
age to the nerve. We advocate the use of distance ratios 
to predict the location of the nerve as it crosses over the 
facial artery. The distance between the masseteric tuber-
osity and the mental protuberance is measured. At 
approximately one-fourth of the distance from the 
masseteric tuberosity, the marginal mandibular branch is 
predicted to cross the facial artery on its way to innervate 
the depressor anguli oris and mentalis muscles.

Fig. 35.3 Postauricularly, the incision is placed 2 mm posterior 
to the postauricular sulcus. As this incision is extended postau-
ricularly, the superior margin of the postauricular incision can be 
made directly posterior to the helical root to minimize risk of 
postauricular skin flap necrosis. When continuing the postau-
ricular incision into the hairline the scar can be hidden better if 
the incision is made into the hair in a lazy S fashion, initially 
along the hairline and then horizontally into the junction between 
the thick and thin hair, again perpendicular to the hair follicles

Fig. 35.4 Then the SMAS is marked inferiorly along the zygo-
matic arch 3.9 cm from the tragus and along the oblique vector 
in the direction of the masseteric tuberosity, corresponding to 
the anterior edge of the parotid, to avoid injury to the midfacial 
branches of the facial nerve, where they exit the parotid
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The goal of the safe facelift is to provide the patient 
with a natural look postoperatively and to avoid the 
appearance of an operated face (Fig. 35.5).

35.5  Discussion

Biochemical studies have demonstrated an advantage 
to the addition of SMAS tightening to the facelift pro-
cedure. Har-Shai [10] studied the viscoelastic proper-
ties of the SMAS and found that it had less slackening 

effect compared with preauricular skin, which would 
explain the lasting effect of with the use of the SMAS. 
Several different SMAS tightening procedures have 
been described. There has certainly been considerable 
controversy over which tightening procedure provides 
the best aesthetic outcome. A prospective study com-
pared the lateral, standard, and extended SMAS and 
composite rhytidectomies and found no discernable 
difference between these procedures. Although most 
plastic surgeons agree that treatment of the SMAS 
should be a component of the facelift, there is still a 
controversy over which is the best operation.

Fig. 35.5 (Left and center) 
Preoperative patient with 
tired appearance of her eyes, 
face, and neck. (Right) 
Postoperative following a 
safe facelift with pre and 
postauricular incisions and 
submental approach in 
conjunction with upper and 
lower blepharoplasty 
procedures. Note a dramatic 
improvement in her neck 
contour and jowl line
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Regardless of what technique of SMAS dissection 
is performed with facelift procedure, it is important to 
avoid injury to the facial nerve branches. Therefore, 
knowledge of the facial nerve anatomy is paramount. 
Davis et al. [3] described six different facial nerve pat-
terns after 350 facial half dissections. These branches 
are susceptible to injury once they emerge from the 
anterior edge of the parotid gland. Several anatomic 
studies of the facial nerve have been performed to min-
imize the risk of injury of the structure with facial pro-
cedures. In the course of the facial nerve branches to 
their target muscles, there are three danger zones where 
these branches are susceptible to injury: the frontal 
branches, the marginal mandibular branches, and the 
midfacial branches.

Pitanguy et al. [5] described the frontal branch of the 
facial nerve as having a consistent course from 0.5 cm 
below the tragus to 1.5 cm above the lateral eyebrow. 
Ishikawa described the safe zone for prevention of 
injury to the frontal branch to be 4 cm above and 7 cm 
posterior to the lateral canthus. The frontal branch has 
also been found to have multiple rami in another cadaver 
study by Gosain et al. [6]. The most important anatomic 
study was performed by Stuzin et al. [7], who defined 
the location of the frontal branch in three-dimensional 
planes located on the undersurface of the temporopari-
etal fascia above the zygomatic arch. Therefore, when 
dissecting in the area cephalic to the zygomatic arch, it 
is critical to be subcutaneous to the superficial temporal 
fascia or deep to the superficial layer of the deep tempo-
ral fascia to avoid injuring the frontal branch.

The marginal mandibular branch was extensively 
studied by Dingman and Grabb [4] in 100 cadaver dis-
sections. They found that, posterior to the facial artery, 
the marginal mandibular nerve passed above the infe-
rior border of the mandible in 81% of their dissections. 
Anterior to the facial artery, 100% of the marginal 
branches were located superior to the inferior mandib-
ular edge. Based on our observations, the facial artery 
is on average 3 cm anterior to the masseteric tuberosity 
along the mandible, or approximately one-fourth of 
the distance between the masseteric tuberosity and the 
mental midline.

In the midface, knowing the location of the anterior 
edge of the parotid gland, where the buccal and zygo-
matic branches exit, can minimize the risk of these mid-
facial branches. The sub-SMAS fat pad can also aid in 
identifying the location of the anterior edge of the 
parotid gland. If the SMAS is not freed just anterior to 

the parotid, it does not move freely because of the resis-
tance of the parotidocutaneous ligaments. Use of the 
masseteric tuberosity and the inferior lateral orbital rim 
as surface anatomic landmarks can predict the location 
of the anterior edge and facilitate safe release of the 
parotidocutaneous ligaments. In addition, our anatomic 
landmarks can provide the surgeon with the safe zone of 
the SMAS dissection, where the facial nerve is protected 
within the parotid gland and at minimal risk for injury.

35.6  Complications

35.6.1  Hematoma

As with any facelift procedure, bleeding is the most 
common complication. Blood pressure control is the 
single most important preventive measure. Other sig-
nificant factors that can reduce the risk of bleeding and 
result in a safer procedure are avoidance of medications 
interfering with clotting or coagulation. Preoperative 
preparation and proper anesthesia can aid with prevent-
ing vomiting, coughing, pain, or any event resulting in 
a Valsalva-like maneuver.

35.6.2  Nerve Injury

The great auricular nerve is the most common symp-
tomatic nerve injury after a facelift. Transection of this 
large sensory nerve can result in permanent numbness 
to the lower half of the ear and sometimes in a painful 
neuroma. A more dreaded complication is an inadver-
tent injury to a branch of the facial nerve. The buccal 
and zygomatic branches are injured more often than the 
frontal and marginal mandibular branches. Fortunately, 
the zygomatic and buccal branches interconnect freely 
superficial to the buccal fat pad. Consequently, the 
nerve palsy is usually less noticeable and paralysis is 
not permanent in most cases. Injury to these branches 
can cause the upper lip and oral commisure to sag.

Although, the frontal and marginal mandibular 
branches are less likely to be injured during a facelift, 
the clinical outcome of these injuries can be devastating. 
Paralysis of the frontal branch affects the forehead of 
the involved side with ptosis of the brow. The marginal 
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mandibular branch innervates the major depressors of 
the lip. Therefore, paralysis of this nerve results in an 
inability to show the lower teeth with grimacing. At rest, 
the corner of the mouth will elevate due to the unop-
posed pull of the innervated zygomaticus major.

Treatment of facial nerve injury can be controversial, 
but ideally, primary microsurgical repair is advocated 
when nerve transection is noticed in the operating room. 
For patients who present with palsy in the postoperative 
period, several options are available. Since neuroprexia 
is the most likely cause of facial palsy after a facelift, 
most symptoms will improve after a 6 months period 
of observation. If nerve function does not return after 
a year of conservative management, patients may ben-
efit from chemical (Botox) or surgical denervation of 
the contralateral side. This is particularly applicable for 
frontal nerve palsy patients. Other approaches include 
static sling procedures or ipsilateral nerve transfers. 
Dynamic facial reanimation procedures can restore 
spontaneous motion to affected side of the face; how-
ever, these are complex operations requiring a surgical 
team skilled with the microsurgical technique.

35.7  Conclusions

In elevating the SMAS with a facelift, the facial nerve 
branches are prone to injury anterior to the parotid 
gland. The safe facelift technique is based on surface 
anatomic landmarks to predict the location of the ante-
rior edge of the parotid gland and avoid inadvertent 
injury to these branches. The facial nerve branches can 
be predicted to exit the anterior edge of the parotid 
gland 3.9 cm anterior to the tragus along a transverse 
axis of the zygomatic arch. Moreover, the anterior edge 
of the parotid gland can be predicted to be near the 
oblique vector from the inferior lateral orbital wall to 
the masseteric tuberosity. Based on our safe approach 
to facelift surgery, a sub-SMAS dissection anterior to 
the parotid gland is discouraged given the inherent risk 
of a more aggressive dissection.
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36.1  Introduction

Aging changes are first noticed in visible regions. The 
most important one of these regions is probably the 
facial region. The fact that the first aging changes 
appear in the facial region often bothers people. Plastic 
surgeons are striving to bring back the changing 
regions of the face to their normal anatomic positions. 
To this end, new technical definitions have been and 
are still being developed through varying researches.

Plastic surgery strives to obtain a harmony between 
exterior view and soul by camouflaging the exterior 
changes. In order to understand the impacts of aging, 
one should first understand the anatomy of the facial 
soft tissue and the changes aging brings. Facial bones 
and fat, muscle tissue, fascia, and positions of the 
retaining ligaments and the skin flap gives this multiple 
stratified form its shape.

36.2  Surgical and Functional Anatomy 
of the Face

When the skin is anatomically picked up, a homoge-
neous facial fat tissue is to be seen. This stratum forms 
the subcutaneous tissue and covers the whole face over 
SMAS (subcutaneous musculoaponeurotic system).  
In the medial plane it is the nasolobial fold anterior to 
the lips that diffuses to the zygomatic arch superiorly 

and ends in the orbicularis oris becoming a fascia over 
the lips. It thickens with fat and septae and forms the 
cheek. This tissue is called the facial fat layer. This 
layer detaches from then SMAS and forms the fat pad 
anteriorly by imprisoning the cheek fat tissue. In this 
region the facial portion sticks to the epidermis densely 
and is resistant to separation. Orbicularis oculi reaches 
superficial to the preorbital piece in the zygomatic arch 
medially [1–7].

The SMAS is to be found under the facial fat layer 
although it differentiates anatomically and histologi-
cally from this layer. It leaves the platysma in a muscu-
lar form and has a fibrous form on the parotid 
(Fig. 36.1). The SMAS goes from platysma to depres-
sor anguli oris, the superficial fragment of orbicularis 
oris. It lays under the facial fat layer while reaching to 
superior and unites with the preorbital piece of the 
orbicularis oculi. From this point SMAS leaves the 
facial fat layer, reaches to superolateral, and unites 
with the subcutan tissue 1cm. under the zygomatic 
arch. Temporoparietal fascia unites with the superficial 
folium of deep temporal fascia 1 cm above arch. Above 
arch, there is facial fat layer in subcutan fat tissue as 
septas. SMAS is bound to the lower tissues and mus-
cles with fibrous fascias. It binds the zygomaticus 
major in the superolateral of the nasolobial fold and 
unites with the superficial piece of orbicularis oris. 
SMAS is bound to the bone with some ligaments. The 
most important one of these ligaments is zygomatic 
ligament and it lays 4 cm inferolateral to the inferior 
orbital rim. It is connected closely to the facial nerve. 
Additionally the ligamentous connections right under 
the orbital rim supports the SMAS [4, 8–24].

In the study conducted by Har-Shai et al., it was 
found that the SMAS was a composite fibrofatty 
layer consisting of collagen and elastic fibers inter-
spersed with fat cells, and a considerable number  
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of elastic fibers were in close relationship to the col-
lagen fibers, microscopically. Mechanical tests dis-
played definite viscoelastic properties of skin and 
SMAS, with the viscoelastic properties of the SMAS 
being less [21].

36.2.1  Parotidomasseteric Fascia

Parotidomasseteric fascia is a thin transparent layer 
between SMAS and facial nerve. This form lays over 
the parotis and becomes the superficial cervical fas-
cia. Marginal mandibular nerve can be seen in this 
layer. In temporal region and scalp it continues as 
innominate and subgaleal fascia. In temporal region 
it lays between superficial temporal fascia and deep 
temporal fascia. It is seen between Scalp, galea, and 
pericranium. Galea, frontal muscle, temporoparietal 
fascia, SMAS, orbicularis oculi, and platysma can 
be considered as monolayer similar to subgaleal fas-
cia, innominate fascia, parotidomasseteric fascia, and 
superficial fascia [1, 4, 5, 9–11, 14, 16, 20, 21].

36.2.2  Temporal Fascia

It originates inferiorly in the superior temporal line and 
continues to the zygomatic arch. When we go from 
superficial plane to deep, first comes dermis and tem-
poroparietal fascia under subcutan tissue. This fascia 
continues with epicranial aponevrose which includes 
the frontal muscle in the frontal region. In addition, this 
fascia is also known as the superficial folium of tempo-
ral fascia. Under this fascia, there is innominate fascia. 
According to some sources, this form is the soft fat tis-
sue which lays between superficial and deep temporal 
fascia. Under this fascia, we see the deep part of the 
temporal fascia. In this region, facial nerve goes through 
the low level superficial of deep temporal fascia. There 
is temporal muscle under the deep temporal fascia. 
Deep and superficial foliums unite over the zygomatic 
arch and take one form [4–6, 10, 12, 18–20, 25].

36.2.3  Deep Cervical Fascia

From superficial to deep, there are skin, percutaneous 
and platysma. The form which lays under the platysma 
is called cervical fascia and it continues as a part of 
Parotidomasseteric fascia [1, 19, 20, 26].

36.2.4  Malar: Buccal Fat Pad

Malar fat pad is a subcutaneous form which belongs to 
the second layer of the face. It lays in the superficial 
layer of SMAS like Zygomaticus minor and major mus-
cles. It can be elevated with Malar fat pad, skin flap, or 
SMAS. Buccal fat goes along superficial with the buccal 
branches of facial nerve, anterior to the pad masseter 
musclepad (Fig. 36.2). There is buccinator muscle 
deeper in the Fat pad. Buccal fat pad can be found with 
sub-SMAS decession or by eliminating the buccinator 
muscle in the mouth [1, 3–5, 10, 12–14, 16, 24, 27].

36.2.5  Facial Mimetic Muscles

Frailinger classifies the facial muscles as four layers.
 Layer 1: Depressor anguli oris, zygomatic minor, 
orbicularis oculi.

Frontalis

Skin

Septa

SMAS

Zygomatic M

Platysma

Fig. 36.1 The relation of SMAS and skin and the lower tissues



40736 Anatomicohistologic Study of the Retaining Ligaments of the Face

 Layer 2: Depressor labii inferioris, risorius, platysma, 
zygomatic major, levator labii superioris alaeque nasi.
Layer 3: Orbicularis oris, levator labii superior.
Layer 4: Mentalis, levator anguli oris, buccinator.

The muscles in the first three layers are deeply inner-
vated, and the ones in the fourth layer are superficially 
innervated [19, 20].

36.2.6  Facial Nerve

The most traumatic branches of the facial nerve in 
face-lift surgery are buccal and marginal mandibular 
branches. However, temporal facial nerve plays a big 
role in this section. Temporal branch is 2.3 (±) 0.6 mm 
deeper than subcutaneous face-lift decession plane and 
5 cm. away from the parotis edge. It is the most super-
ficial branch. Nerve is under the superficial temporal 
fascia with temporal artery. There are two branches 
3–4 cm posterior to the line drawn from lateral canthal 
region to tragus and temporal facial nerve is the ter-
minal branch that is least communicated to the other 
branches. Buccal and zygomatic facial branches have 

the ability of cross innervation with a range of 70–90%, 
although they are more traumatic due to being much 
communicated. Zygomatic branch consists of two 
ramus as superficial and buccal. Its superficial branch 
goes superficial of the zygomatic major muscle and its 
lower branch goes deep in the muscle. Buccal branch 
crosses the masseter in the form of two ramus. Buccal 
and zygomatic branches are 2 cm. ahead of the paro-
tis. Zygomatic branch has a relation with zygomatic 
ligament, buccal branch with masseteric cutaneous 
ligament, and marginal mandibular branch with man-
dibular ligament. Marginal mandibular branch is spe-
cific and leaves the parotis at the angle of mandibular 
1cm underneath. It goes under Platysma, anterior to 
the facial vein. In the airy dissection the nerve was 
 identified 1–4 cm. under the bottom edge of mandib-
ula. All the way, it is related to the mandibular liga-
ment [2, 4, 16, 18, 26, 29].

36.2.7  Retaining Ligaments

The definition of the retaining ligaments of the face was 
first described by Mc Gregor with the zygomatic cuta-
neous ligament (McGregor’s Patch). As a result of the 
studies made by Furnas, Anterior platysma cutaneous 
ligament, Platysma auricular ligament, and Mandibular 
ligament were defined. Stuzin et al. and Mendelson 
defined the masseteric cutaneous ligament. Apart from 
their anatomical studies, they also defined their own 
techniques for the repositioning of the aging face. The 
fixation of the retaining ligaments are today advocated 
and applied by Stuzin and Mendelson [8–11, 29, 30].

The descending part in the cheek and midface 
region is composed of fat tissue in between the septa of 
the facial fat layer. The structures supporting the cheek 
are named as the retaining ligaments of the face, pre-
venting the descent conservatively [31].

Zygomatic cutaneous ligament (McGregor’s patch )
Platysma auricular ligament (Preauricular parotid 
cutaneous ligament)
Masseteric cutaneous ligament (Parotidomasseteric 
cutaneous ligament)
Anterior platysmacutaneous ligament
Mandibular ligament

These ligaments go toward the fibrous form and stick 
to dermis as a part of the facial compartment (Fig. 36.3) 
[1, 3–5, 8–12, 26, 31, 33–35].

Orbicularis
oculi

Cheek
fat

Platysma

Fig. 36.2 The localization of facial fat pad
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36.3  Anatomicohistologic Study of the 
Retaining Ligaments of the Face

36.3.1  Zygomatic Cutaneous Ligament 
(McGregor’s Patch)

Furnas has described the zygomatic ligaments as the 
stout fibers that originate at or near the inferior 
 border of the anterior zygomatic arch, behind the 
insertion of the zygomaticus minor muscle, and they 
insert in the skin serving as an anchoring point. 
These fibers are located 4.5 cm in front of the tragus 
with a 3 mm width and 0.5 mm thickness. Anterior 
to this first bundle may be a second bundle. 
Interspersed around these two bundles will be sev-
eral smaller bundles. Typically, an artery and a sen-
sory nerve course to the skin in the company of these 
bundles. The ligaments are approximately 6–8 mm 
in length, traveling directly from the zygomatic bone 
to the dermis [31, 33, 36]. Owsley stated that in the 
region of the  anterior border of the masseter, there 

was a vertical septum that extended between the 
investing masseteric fascia and the overlying SMAS, 
and the septum varied in density and strength, being 
strongest superiorly in the region of the junction 
between the zygomatic arch and the body of the 
zygoma [12]. Greenberg noted the presence of a 
small buccal branch of the facial nerve and a branch 
of the transverse facial artery in the midportion of 
this patch. McGregor described the ligament as the 
area of fibrous attachment between the anterior edge 
of the parotid fascia and the dermis of the cheek skin 
[34].

Zygomatic Cutaneous Ligament is located 5–9 
mm posterior to the zygomaticus minor muscle and 
inferior to the zygomatic arch, 4.2–4.8 cm in front of 
the tragus with a length of 1.8–3.4 cm and a width of 
2.9–3.4 cm in men. It is 3.9–4.5 cm in front of the 
tragus, with a length of 1.6–3.0 cm and a width of 
2.7–3.3 mm in women. A small branch of the zygo-
matic branch of the facial nerve and a branch of the 
transverse facial artery were identified traveling in the 
company of the middle portions of the ligament. The 
extent of the ligament ranged from 7 to 10 mm 
(Fig. 36.4), between skin and zygoma, which was his-
tologically identified by using Masson trichrome stain 
(Fig. 36.5) [32].

Zygomatic cutaneous
ligament

Parotidomasseteric
cutaneous ligament

Mandibular ligament

Platysma
cutaneous
ligament

Preauricular
parotid
cutaneous
ligament

Fig. 36.3 The localization of the midface retaining ligaments [32]

Fig. 36.4 View of the zygomatic cutaneous ligament in the 
cadaver dissection [32]
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36.3.2  Preauricular Parotid Cutaneous 
Ligament

Furnas stated that the posterior border of the platysma 
receded into an intricate fascial condensation that often 
attached intimately to the overlying skin, providing 
firm anchorage between the platysma and the dermis 
of the inferior auricular region, and some cutaneous 
branches of the great auricular nerve were often seen 
on the surface of the ligament or interwoven with the 
fibers underlying the parotid fascia [31, 33].

The preauricular parotid cutaneous ligament is 
localized in the anteroinferior Auricular region, verti-
cal preauricularly, with a length of 2.7–3.1 cm and 
a width of 2.3–2.8 mm in men and with a length of 
2.4–2.8 cm and a width of 1.9–2.5 mm in women. 
During the dissections, a cutaneous nerve was identi-
fied in the ligament (Fig. 36.6). The presence of the 

ligament extending between skin and parotid fascia 
macroscopically was supported by histologic exami-
nation using Masson trichrome stain (Fig. 36.7) [32].

36.3.3  Parotidomasseteric Cutaneous 
Ligament

Stuzin et al. emphasized the fibrous structure extend-
ing between masseter and skin, with a vertical orienta-
tion and neighboring with the zygomatic branch of the 
facial nerve, and stressed the necessity of caution in 
this region of dissection [8, 9]. Mendelson explained 
the inverted L orientation of the cheek ligaments and 
noted the parotidomasseteric ligament extending 
between the masseteric fascia and the skin [10, 11]. 
The direction of the ligament is not completely vertical 
but is somewhat oblique, with localization in the distal 
portion of the parotid gland and the middle of the 

Fig. 36.5 From the dermis (a), extending to the periosteum (b), 
significant collagenized connective tissue formation (Mason 
trichrome: ×10) [32]

Fig. 36.6 Preauricular parotid cutaneous ligament in the cadaver 
dissection [32]
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masseter muscle, indicating variations not only in 
cadavers but also in patients. The zygomatic branch of 
the facial nerve is observed in close proximity to the 
ligament, in which neither an artery nor a nerve was 
identified. The length of the ligament is 1.8–2.7 cm and 
the width is 1.2–1.8 mm in men and 1.6–2.4 cm and 
1.1–1.5 mm in women, respectively (Fig. 36.8). The 
extension of the ligament between skin and parotido-
masseteric fascia is determined with Masson trichrome 
staining of the histologic specimens (Fig. 36.9) [32].

36.3.4  Platysma Cutaneous Ligament

Furnas observed that the aponeurotic connections were 
sometimes seen between the anterior platysma and the 
skin of the middle and anterior cheek, which were the 

bands of condensed connective tissue that pass obliquely 
forward from the platysma to the dermis [31, 33, 34].  
In many of the cadavers and the patients, the ligament 
was observed to be in a septal form rather than in a 
significant ligamentous form. The observed connection 
is localized between the mandibular body and angle 
superiorly (Fig. 36.10). The extension between skin 
and parotid fascia is supported by histologic examina-
tion using Masson trichrome stain (Fig. 36.11) [32].

36.3.5  Mandibular Ligament

Furnas reported that the mandibular ligaments origi-
nated from bone along a line that was about 1 cm above 
the mandibular border and that extended along the 
anterior third of the mandibular body, and that these 

Fig. 36.7 From the dermis (a), extending to the salivary gland 
(b), significant collagenized connective tissue formation (Mason 
trichrome: ×10) [32] Fig. 36.8 Parotidomasseteric cutaneous ligament in the cadaver 

dissection [32]
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ligaments usually appeared as a linear series of parallel 
fibers. It was noted that, typically, a second tier of 
fibers was aligned 2–3 mm above and parallel to the 
first tier, and these fibrous bundles interdigitated among 
the muscle fibers of the platysma and triangularis along 
their line of attachment. The ligaments were said to be 
taking a path perpendicular to the skin and were about 
4–5 mm long, usually accompanied by a sensory nerve 
and a cutaneous artery. It was also stated that the 
 posterior limit of the mandibular ligament was usually 
palpable [29, 31, 33].

Mandibular ligament was observed superiorly along 
the mandibular body and parasymphysis, between skin 
and bone, and two distinct fibrous structures were obvi-
ously dissected. A cutaneous sensory nerve and an 
artery in between two fibers were identified. The length 
is 2.4–3.2 cm in men and 2.2–3.1 cm in women. The 
width is 2.8–3.4 mm in men and 2.5–3.4 mm in women 

Fig. 36.9 From the dermis (a), extending to the parotidomasse-
teric fascia (b), significant collagenized connective tissue forma-
tion (Mason trichrome: ×10) [32]

Fig. 36.10 Platysma cutaneous ligament in a cadaver dissec-
tion [32]

Fig. 36.11 From the dermis (a), extending to muscle tissue (b), 
significant collagenized connective tissue formation (Mason 
trichrome: ×10) [32]
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(Fig. 36.12). The extension between skin and perios-
teum of the mandible is supported by histologic exami-
nation using Masson trichrome stain (Fig. 36.13) [32].

Anatomicohistologic studies have revealed that the 
largest and the thickest one of the retaining ligaments 
of the face is Mandibular ligament followed by the 
zygomatic cutaneous ligament, Preauricular parotid 
cutaneous ligament, Parotidomasseteric cutaneous 
ligament, and Anterior platysma cutaneous ligament. 
It is displayed that unlike other ligaments mandibular 
ligament and zygomatic cutaneous ligament lay 
between skin and periost, and that parotidomasseteric 
cutaneous ligament doesn’t only consist of masseter 
fascias but also, parotid fascia (Fig. 36.14). The cuta-
neous artery and nerve, which are between mandibular 
ligament and zygomatic cutaneous ligament fibers, are 
important in terms of the skin flap becoming blood-
stained and its sensation. When the SMAS and liga-
ment localizations in the lateral facial region are 
considered, a more fixed area can be seen compared to 
the labile, angular area in the middle face region. 
Studies have determined that these ligaments play a 
big role in the fixation of the face [32].

Fig. 36.13 Histologic view of mandibular cutaneous ligament in a 
cadaver dissection. (a) From the dermis (I), extending to the perios-
teum (II), significant connective tissue formation (Mason trichrome: 
×10). (b) From the dermis (I), extending to the periosteum (II), sig-
nificant connective tissue formation (Mason trichrome: ×10) [32]

Zygomatic cutaneous ligament

Mandibular ligament

Platysma cutaneous ligament

Parotidomasseteric
cutaneous ligament

Preauricular parotid
cutaneous ligament

Fig. 36.14 Elongation of retaining ligaments to the skin and 
dermis [32]

Fig. 36.12 Mandibular cutaneous ligament in a cadaver dissec-
tion [32]
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36.4  Aging Changes in the Face

The dermal thickness of the skin decreases progres-
sively and its elasticity begins to disappear. In course 
of time, telangiectasias, keratosis, and increase of mel-
anosis are to be seen. The aging period differs from one 
person to the other and the face is especially affected 
by many factors from smoking habit to climate. Aging 
doesn’t form in a straight line, but in parts and pieces 
and these parts can vary. Emotional influences can 
increase the speed of aging. Other exterior impacts that 
increase the speed of aging process are sunlight, dry 
air, repeating movements of facial mimetic muscles, 
progressive loss of the fat tissues of the face, cellular 
degenerative changes, and attachments of retaining 
ligaments and muscles to the skin (Fig. 36.15) [1, 2, 4, 
5, 10, 11, 16, 22, 31, 35–40].

Aging changes in the face can be histologically 
arranged as follows: flattening of dermoepidermal inter-
section, changes in the thickness of epidermis, changes 
in the cell amount and dimension, atypic changes in 
nucleus, decrease of melanosis, decrease of langerhans 
cells. In dermis, the changes are as follows: decrease of 

dermal volume and atrophy, decrease of fibroblasts, 
decrease of mast cells, shortening of capillary struc-
tures, abnormal nerve outcomes, increase of hydroxy-
proline, increase of nonfusible collagen, decrease  
of fusible collagen, increase of collagen resistance, 
decrease of elasticity, decrease of acid mucopolysaccha-
ride and hexosamin. The changes on the skin are gray-
ing of hair, decline in hair amount, increase of vellus in 
thermal period, abnormal nailfolds, decrease of eccrine 
sweat glands, increase of apocrine glands, decrease of 
sebaceous glands [1, 2, 4, 5, 10, 22, 31, 36, 38].

The retaining ligaments of face support facial soft 
tissue in normal anatomic position, resisting gravita-
tional change. As this ligamentous system attenuates, 
facial fat descends in the plane between superficial and 
deep facial fascia and the stigmata of facial age 
develop. A loss of zygomatic ligament support allows 
for the inferior descent of the malar pad, influencing 
nasolabial fold prominence, whereas a loss of masse-
teric ligament support allows for the inferior descent of 
facial fat to the mandibular border, leading to the for-
mation of facial jowling. Repositioning of the 
descended fat pads culminates in a young face.

As a result of aging, the amount of the facial fat as 
well as its quality decreases. The anatomic location of 
the facial fat in youth determines the facial shape. 
Typically, the youthful face is full of well-supported fat, 
overlying the malar region, and overlying the parotid 
and masseter in the lateral cheek, secondary to the intact 
intrinsic support of the retaining ligament system.

The combination of fullness in the malar region and 
the lateral cheek and concavity overlying the buccal 
recess accounts for the angular appearance of the youth-
ful face. As the human face ages, facial fat descends and 
facial shape changes. In the older face, fat situates ante-
riorly and inferiorly, producing a facial contour that is 
square in configuration, with little difference between 
malar highlight and midfacial fat on the frontal view. As 
facial fat situates inferiorly in the face, the face also 
appears longer [1–5, 8–12, 22, 26, 31, 33, 34, 36].

36.5  Facelift and Historical 
Development of Retaining 
Ligaments of the Face

Midface region has always been the facial part that is 
aesthetically first noticed. This part of the face has 
been recognized as a sign of health and beauty. If the 

Malar
crescent

Cheek
depression

Ptotic
platysma muscle

Ptotic fat

Fig. 36.15 Anatomical changes in the face with aging



414 R. Ozdemir

exterior view ages while the mind is still youthful, 
interference is needed. In the last quarter of this cen-
tury, the operations for repositioning of the face have 
become very popular.

Repositioning of aging face was first applied by 
Hollander in 1901 with the subcutaneous face-lift pro-
cedure. In 1916 Lexer developed this procedure; in 
1921 Joseph also strived to popularize this procedure. 
In 1920 Bettman used the incision, which is used today 
as well. In the same year Bettman and in 1927 Bames 
applied the continuous incision and subcutaneous face-
lift procedures. In 1959 McGregor first defined the 
zygomatic cutaneous ligament. In 1960 Aufricht 
showed that subcutaneous face-lift border can reach to 
platysma branches in the submental region. In 1964 
Adamson, Horton, and Crawford and in 1972 Pensini 
and Capozzi defined the submental defatting. In 1969 
Baker and Gordon defined the plication of deep tissues 
in the lateral cheek region and founded the SMAS pli-
cation which is being used today. In 1974 Tipton pub-
lished the postoperative views of 33 patients with deep 
tissue plications. In 1966, 1973, and 1981 Pitanguy 
published the anatomical variations of frontal branch 
and the results of the subcutaneous face-lift which he 
applied. In 1972 Webster and between 1968 and 1972 
Millard defined the submandibular lipectomy. In 1973, 
1978, and 1984 Rees described the deep plan plication, 
SMAS anatomy, and plication and published his clini-
cal series. Between 1974 and 1976, Skoog defined for 
the first time the deep plane face-lift procedure adding 
the platysma and SMAS to the skin flap. In 1974 Mitz 
and Pyronie defined the anatomy of SMAS in the mid-
dle and lateral cheek regions. Owsley developed the 
sub-SMAS platysma face-lift technique in 1977, 1986, 
and 1993 and he defined the reposition of the malar fat 
pad. In 1977, 1979, and 1983 Baker studied the surgi-
cal anatomy of the face and the facial nerve anatomy 
with details and strived to obtain the repositioning of 
the face by applying chemical peeling and deep plane 
face-lift at the same time. In 1989 and 1995 Furnas 
studied the retaining ligaments of the face and deter-
mined their localizations and dimensions. He also 
emphasized the extended SMAS surgery and nasolo-
bial fold surgery. In 1989, 1992, and 2000, Stuzin 
defined the surgical flatting of superficial and deep fas-
cias, buccal fat pad anatomy, extended SMAS dices-
sion, facial nerve frontal branch anatomy, vicryl mesh, 
increasing of SMAS support, and the fixation of facial 
forms. In 1990, 1992, 1995, 1998, and 2000 Hamra 
defined the blepheroplasty and face-lift combination 

techniques and emphasized the midface plane. He also 
improved the deep plane composite face-lift technique. 
Between 1991 and 1996 Ramirez defined the subpe-
riosteal face-lift and endoscopic subperiosteal face-lift 
techniques. Between 1992 and 1997 Barton published 
his works on SMAS and nasolabial fold anatomies. 
Between 1993 and 1996 Gosain studied the nasolabial 
fold and SMAS anatomies. In 1993, 1994, 1996, and 
1998 Yousif studied the nasolabial fold and SMAS 
anatomy and described the changes in the midface 
region. In 1995 Hagerty applied and advocated the 
central suspension technique. In 1996 Robbins did the 
nasolabial fold restoration by using the SMAS plica-
tion technique. In 1996 Har and Shai described the skin 
and SMAS anatomy with details. In 1997 Whetzel and 
Mathes published their studies on the topic of face-lift 
flap becoming bloodstained. In 1997, 1999, and 2001 
Mendelson published his study on SMAS plication 
vectors in retaining ligaments flatting. In 1998 De la 
Plaza defined the sub-SMAS subperiosteal face-lift 
technique. In 1999 Camarena defined multiple com-
bined SMAS platysma plication technique [30, 41].

Face-lift surgery has developed progressively until 
today and a lot of researchers have shared their experi-
ences about rejuvenation.

The development of SMAS surgery revealed the 
subperiosteal approach, allowing the repositioning of 
the ligaments of the middle cheek over the periosteum 
of the zygoma. However retaining ligaments can cause 
some interior difficulties; first, the mobilization of the 
vertical limb of the L is not possible because it is bound 
more to the masseter muscle fascia than the periost. 
Second, restricted repositioning of the medial cheek 
and nasolabial fold was encountered because of insuf-
ficient tension over the unblocked periosteum of the 
middle cheek region. While knotting each stur, the 
probable dimples on the skin are watched; if there is a 
dimple that probably appeared because the traction is 
too wide or vertical or the suture is placed too superfi-
cial, the suture is changed.

The fundamentals of facelift surgery should include 
the fixation parallel to the natural anatomic ligaments 
unrestricting the functional results. The SMAS indi-
cates various properties throughout the regions of face 
and is strengthened with vertical retaining ligaments 
including the deep fibrils of the reticula cutis.

The description of the zygomatic and masseteric 
retaining ligaments of the cheek supports extended 
SMAS face-lift surgery with the function and the 
 localization of the retaining ligaments taken into 
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consideration in the mobilization of the flaps. For this 
relief, dissection underlies the expanded SMAS and 
composite techniques. While identifying the fixation 
method of mobilized SMAS, the functions and original 
localizations of these retaining ligaments should be con-
sidered. The localizations of retaining ligaments increase 
more in the middle cheek region rather than in preauric-
ular region for fixation. In medial cheek region and lat-
eral cheek region the attachments of retaining ligaments 
are more than the neighboring SMAS fixation [10, 11].

Whetzel and Mathes observed that the transverse 
facial perforating artery provides the major direct 
blood supply to the lateral cheek and preauricular area 
following rhytidectomy, if preserved. This perforator 
was reported to occupy a constant anatomic location 
3.1 cm lateral and 3.7 cm inferior to the lateral can-
thus. The greater variability in localizing the submen-
tal perforating artery was depicted. This perforator 
also contributed significantly to lateral facial blood 
supply. Both perforator locations were noted to be 
within the area of standard undermining for rhytidec-
tomy; during this procedure, especially in the clinical 
setting of a patient with vascular compromise or who 
is a smoker, the lateral facial perforators were proposed 
to be preserved [30, 41, 42].

36.6  Retaining Ligament Correction  
and SMAS Plication in Facelift

The fixation of the face-lift flap rose from the original 
skin flap technique. A wide area which needs to stick 
under flap rose through wide decollation. In 1950, 
Aufricht sutured the subcutaneous layer to the paroti-
domasseteric fascia [10].

The SMAS or deep plane face-lift surgery described 
by Skoog included the fixation of the superficial fascial 
flap to the masseteric muscular fascia. The developments 
in SMAS surgery provide the attachment of the mobi-
lized SMAS flap to the preauricular region instead of the 
middle cheek region. Preauricular fixation is attached to 
the periost of posterior zygomatic arch or to neighboring 
deep fascia or to undecessed SMAS of that region [43]. 
Recently the fixation at the middle cheek level has been 
advocated by Stuzin and Mendelson [8–11].

During the sub-SMAS surgery over the masseteric 
region, care should be taken to avoid injuring the 
branches of the facial nerve. The contouring of the 
facial soft tissue remains a difficult challenge because 

of the variations in the quality of facial skin and in fas-
cial content of the SMAS from patient to patient. 
Fixation of the thin superficial layer results in early 
descent, and the excess SMAS is preferably plicated 
over instead of being excised [8, 9].

The retaining ligaments of the cheek are stout, firm, 
and flexible, attaching the facial skin to the facial skele-
ton and to the deep fascia through subcutaneous tissue. 
Their efficiency depends on the width of the attachments 
to the skin and, if small, the ligament stretches in time, 
but the ripples are not away from the fixation points.

The ptosis of the cheek anterior to the zygomatic 
ligament and the jowling posterior to the mandibular 
ligament are evidence.

It provides a more youthful view, to loosen all tis-
sues that prevent the vertical movement of the ptotic 
facial tissue for the elevation of the nasolobial fold, to 
lift up the ptotic facial skin with vertical movements, 
and to fix it so that the ripples disappear and to form a 
new insertion of the zygomatic ligament. In every four 
patients facial nerve neuropraxia is reported. The most 
effective lift can be made if these ligaments separate in 
the location where the cheek skin severely drapes. 
Mandibular ligament blocks the skin for a lifting power 
which has a relation to the cheek flap, which cannot 
transmit its surgical importance to the submandibular 
region or cheek region. The surgical release of this 
ligament provides more effective submental lift and 
this creates space for lipectomy without doing a sub-
mental incision. Platysma auricular ligament is impor-
tant in terms of making it possible for the surgeon to 
move to the wrong layer during dicession [31, 33].

The attachments of the facial mimetic muscles, 
especially the zygomatic muscles, to the SMAS cause 
difficulties with the sub-SMAS dissection, which 
ought to be held attentively. These attachments account 
for the minimal change in the nasolabial crease after a 
sub-SMAS face-lift dissection [13].

Stuzin et al. mentioned the variability of fat tissue 
composition from patient to patient and the necessity 
of the various vectors in lifting. Materials such as 
Vicryl mesh could be used where the SMAS is weak 
and in regions where fixation is difficult, such as the 
inferior SMAS region [8, 9].

Mendelson proposed fixation of the mobilized 
region to the immobilized region, and claimed that the 
more suturing was performed to the small area, the 
better were the results that were encountered.

Sub-SMAS dissection in the middle cheek region 
and buccal region is difficult. During the dissection and 
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fixation at the middle cheek and buccal region, there’s 
a risk of facial nerve injury. When the laxity and baggi-
ness in the face are lifted up, the resistance of the tis-
sues resumes. The plicated SMAS descends with stress. 
The lifting vectors should be parallel to the mimetic 
muscles of the face and should be in at least three vec-
tors, considering the plane in three dimensions, which 
would not flatten the face, forming the natural view. 
The plications decrease the tension and also the inci-
sion scar [10, 11, 44].

For correction of the aging face, various techniques 
have evolved and have been used and have both advan-
tages and disadvantages. The understanding of the 
mechanism of the aging face and the correction depend-
ing on this is the basic principle. Anatomic reposition-
ing of the anatomic layers, muscles, fat pads, ligaments, 
and skin structure seems to be possible [21, 45–47].

36.6.1  Preparations for Surgery  
and Skin Marking

In the operation room, the face-lift incision plane and 
probable branch localizations are fixed by drawing 
after the proper region is cleaned, under general anes-
thesia, the proper region is diluted 2% lidocaine and 
half face is diluted HCL + 0.025 adrenalin of 6 ml. 
local anesthetic and 6 ml. saline solution. It starts after 
the face-lift region is given subcutan. After waiting for 
5–10 min, skin incision is planned in oblique poster-
overtical localization and in preauricular region, and it 
is planned according to the preauricular skin line from 
in front of tragus from the line between ear lobe and 
skin, in postauricular region from postauricular line 
and in occipital region into the scalp.

36.6.2  Surgical Technique

The skin flap is elevated superior to the superficial tem-
poral fascia and hair follicles in the temporal region 
according to the supra-SMAS face-lift technique. 
Under 4x loupe magnification, the zygomatic ligament 
is dissected in the zygomatic region. If the artery and 
the nerve are identified, these are preserved to avoid 
disturbing the nourishment and sensation of the skin, 
and the attachment of the ligament to the subcutaneous 
tissue is dissected sharply. The dissection is continued 
toward the preauricular region, marking the ligament 

with a suture. In the preauricular region under loupe 
magnification, the parotid cutaneous ligament is dis-
sected and separated sharply from the skin; meanwhile, 
the identified cutaneous nerve is preserved and the 
ligament marked with a suture. The dissection is held 
anteriorly and inferiorly, reaching the parotidomasse-
teric and anterior platysma cutaneous ligaments; the 
attachments are separated and the ligaments are 
marked. The anterior masseteric border is attained with 
careful dissection, with the disadvantage of the nega-
tive effect on skin flap circulation. A better visualiza-
tion can be obtained with a headlamp directed toward 
the mandibular ligament. It is proper to continue with 
the dissection using a loop coming to the probable part 
of the ligament which is marked. When the cutaneous 
nerve and the artery are identified the ligament is sepa-
rated from the skin and marked with a suture leaving 
more subcutaneous tissue on the skin flap to avoid dim-
pling during the anatomic correction of the ligaments 
(Fig. 36.16). After hemostasis, SMAS plications of 

Skin flap

Retaining ligament

SMAS flap

Figure of 8 continous suture

Fig. 36.16 Dissection and suturing design in the anteroinferior 
portion of the ligament to prevent dimpling [32]
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0–1 cm in anterosuperior and anteroposterosuperior 
vectors with 3–6 cm 5/0 nonabsorbable, colorless pro-
pylene sutures are accomplished in the cheek region 
and with 2–3 cm sutures in the parotid region, the knots 
localized inferiorly (Fig. 36.17) [32].

The branches of the facial nerve should be cared 
for, especially in the middle cheek region.

SMAS tension and resistance is increased with 
SMAS plication. The gravitationally descended facial 
fat is replaced to the anatomic position. While the 
skin flap is dispersed over the SMAS, avoiding exces-
sive stretching, the new localizations of the mandibu-
lar, parotidomasseteric, zygomatic, anterior platysmal, 
and preauricular parotid ligaments are pointed out on 
the skin flap (Fig. 36.18). Suturing of the ligaments to 
the new localizations is accomplished with colorless  
5/0 nonabsorbable propylene using either continuous 
or figure-of eight sutures every 5–10 mm, depending 
on the size of the ligament, avoiding stretching and 
dimpling. With the impact of the edema from postop-
erative period, dense suturation or tension results in a 
dimple. After correction of the ligaments, the excess 
skin flap is excised, preventing the sideburn line dis-
placement and avoiding tension between the incision 
lines. During excision the ear lobule and the skin flap 
should be sutured so that the distinct shape of the ear 
lobule is preserved. An Axiom silicone drain could 
help to prevent hematoma and control the hemostasis. 
The incision line is sutured anatomically as two lay-
ers of subcutaneous tissue and skin. The operation is 
finished with a dressing that doesn’t cause excessive 
pressure [32, 48].

Investigation of the cutaneous arterial supply of the 
face-lift flap is useful during dissection and preserva-
tion of sufficient structures, especially in patients with 
vascular compromise or who are smokers. Although 
the subperiosteal face-lift, central suspension, deep 
plane, and multiplane face-lift techniques have been 
used in face-lift surgery today with the disadvantages 
determined and explained by the authors, the proper-
ties of being physiologic and less traumatic, and hav-
ing decreased complications and fast healing are 

Plication
zone

Dissection
zone

Fig. 36.17 Plication design in the middle and posterior cheek 
region

a b

Fig. 36.18 Localization of the facial retaining ligaments in intraoperative period. (a) Preauricular parotid cutaneous ligament, 
Zygomatic cutaneous ligament, platysma cutaneous ligament (b) Parotidomasseteric ligament, Mandibular ligament
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proposed to be major advantages. However, the lifting 
of the facial structures superiorly in one vector and the 
alteration of the anatomic localization of all the struc-
tures for repositioning of the facial fat pads correctly is 
a conflict to be illuminated in the future. Lower eyelid 
blepharoplasty combined with the same incision is 
claimed to result in fewer complications, despite the 
fact that restricted release and fixation of the face-lift 
flap could have negative effects on the blepharoplasty 
and face-lift in the long term. The anatomic regions of 
the face should be considered separately and the surgi-
cal procedures should be applied according to the dis-
tinct properties of these regions. The author has 
accomplished these techniques more successfully in 
selected and exceptional patients recently.

The similar properties of the skin and SMAS are 
revealed by anatomic studies. The attachments of the 
mimetic muscles to the skin and subcutaneous tissue in 
the nasolabial region constitute the nasolabial fold. 
Because of the redistribution of the cheek fat pad with-
out any alteration in the skin composition and while 
maintaining the projections of surface landmarks 
within the cheek mass during smiling, SMAS plication 
for repositioning of the fat pads, rather than SMAS 
mobilization, is sufficient. The plication also increases 
SMAS stability and resistance and, in some instances, 
Vicryl mesh use is reported. The vectors of plication 
should be planned perpendicular to the relaxation of 
the SMAS by the mimetic muscles, so that reposition-
ing of the fat pads is accomplished in addition to the 
strong stabilization of the SMAS, meanwhile reestab-
lishing the contour of the nasolabial fold. The plication 
or Vicryl mesh use in the middle cheek region is effi-
cient in accordance with the delicate and loose struc-
ture of the SMAS. The rigid and tight property of 
SMAS in the parotid region prevents excessive relax-
ation [32].

The dissection in the new localizations of the retain-
ing ligaments of the face should be held deeper, leav-
ing more subcutaneous tissue in the face-lift flap, and 
the figure-of-eight or continuous suturing techniques 
with colorless 5–0 propylene could decrease the pos-
sible irregularities in the soft tissue and  dimpling. The 
SMAS plication and restabilization of the retaining 
ligaments of face are necessary for restoration of the 
normal anatomic structures of the face [32].

The development of SMAS surgery revealed the 
subperiosteal approach, allowing the repositioning of 
the ligaments of the middle cheek over the periosteum 
of the zygoma. However, retaining ligaments may 
cause some interior difficulties; first of all the mobili-
zation of the vertical limb of the L is not possible, 
because it is formed by the masseteric fascia rather 
than the periost. Second, restricted repositioning of the 
medial cheek and nasolabial fold was encountered 
because of insufficient tension over the unblocked 
periosteum of the middle cheek region.

While knotting each suture, the probable dimples 
on the skin are watched. If there is a dimple that prob-
ably appeared because the traction is too wide or verti-
cal or the suture is placed too superficial, the suture is 
changed. The fundamentals of face-lift surgery should 
include the fixation parallel to the natural anatomic 
ligaments unrestricting the functional results. The 
SMAS indicates various properties throughout the 
regions of face and is strengthened with vertical retain-
ing ligaments including the deep fibrils of the reticula 
cutis.

The description of the zygomatic and masseteric 
retaining ligaments of the cheek supports extended 
SMAS face-lift surgery with the function and the local-
ization of the retaining ligaments taken into consider-
ation in the mobilization of the flaps.

For this relief, dissection underlies the expanded 
SMAS and composite techniques. The principle of 
fixation at the middle cheek region instead of the 
preauricular region is proposed with the help of the 
better understanding of the localization of the retaining 
ligaments and the deep attachments that form a mobile 
medial cheek and a less mobile part laterally [10, 11].

36.7  Postoperative Care  
and Complications

To prevent dimples, the dissection should be  
deep and eight sutures are placed instead of one by 
one. The dimples caused by postoperative edema dis-
appear in 2–4 weeks and this period decreases by soft 
massage on this region. The probable tension of the 
skin flap in preauricular region is reduced by SMAS 
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plication and flatting of retaining ligaments and so the 
expanded skin can be better contoured. It provides a 
more reliable dicession plane because the Sub-SMAS 
dicession is not made. According to observations, 
blepharoplasty is more useful in terms of midface res-
toration. Face-lift with blepharoplasty should be kept 
in mind to be applied for appropriate cases. The risk of 
hematoma can be prevented by a good hemostasis, an 
annular 5–8F axiom drain on the face-lift flap region, 

and a soft dressing that doesn’t affect the viability of 
the skin flap. When no sub-SMAS dicession is applied, 
the recovery of a pathology in the facial nerve branches 
will be in 4–6 weeks, specifically in the mandibular 
branch region, if there is no action.

With this technique, the reposition of the facial fat 
pad, strengthening of the SMAS, fixation of the retain-
ing ligaments, and tension of the skin flap can be sup-
plied (Figs. 36.19–36.21) [32].

a1 a2

b1 b2

Fig. 36.19 (a) Preoperative 
patient. (b) Eighteen months 
after surgery
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a1 a2

b1 b2

Fig. 36.20 (a) Preoperative 
patient. (b) Thirteen months 
after surgery
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37.1  Introduction

The cosmetic surgery patient is interested in beautifi-
cation with minimal scarring and minimal time away 
from work and social schedule (Figs. 37.1–37.6). Most 
cosmetic face-lift surgeries have large or visible scars 
that patients do no want. Recovery from surgery takes 
days to weeks. Patients wish to return to work or 
socialize as soon as possible. The technique of a short 
preauricular–pretrichal scar that is preceded by lipo-
suction of the face and neck gives satisfactory results 
in a simple manner and with a rapid surgical time.

37.2  Technique

The patients have the facial aging stigmas that usually 
necessitate a conventional face-lift (Figs. 37.7–37.18). 
However, the vertical temporal lifting with a short tem-
poral scar gives the same result and perhaps a more 
natural look than a classical lifting described by Rees 
[1] or a sophisticated, but dangerous face-lift, described 
by Hamra [2].

The simple procedure is done under local anesthe-
sia with or without intravenous sedation. Liposuction 
of the facial areas is first performed. An incision is 
made along the superior preauricular area and extended 
into the pretrichal part of the temporal region. The skin 
is dissected to the corner of the mouth and the excess 
that is obtained by strict vertical traction is resected. 
Three dermoaponeurotic sutures of a nonabsorbable 
thread involving the malar, jugal, and temporal areas 
are placed and tied, giving a more lasting result. A fine 
cross-stitch suture is used to close the skin. This suture 
is removed in 3 weeks.

37.3  Conclusions

This technique is a great asset compared to aesthetic 
medicine. On the first postoperative day there is 
 cosmetic result of a classical face-lift with minimal 
surgical care (Figs. 37.19 and 37.20), while aesthetic 
medicine necessitates several injections to be given to 
the patient, resulting in an artificial appearance that 
does not last.

Vertical Temporal Lifting: A Short 
Preauricular–Pretrichal Scar
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Fig. 37.1 The vertical lifting 
with a precapillary scar 
(Presented at the French 
Aesthetic Surgery Society 
(SFCE), Paris, May 2007)

Fig. 37.2 Criterion of facial 
beauty. The three keys: (1) 
The external corner of the eye 
is oblique. (2) The cheekbone 
and the corner of the mouth 
are smoothly tilted. (3) The 
angle of the mandible looks 
like a capital J
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Fig. 37.3 The way this famous singer’s beard is cut, gives the 
typical aspect of a J

Fig. 37.4 Stupendous rejuvenation is observed on these two 
parachutists fighting against the air resistance. Vertical traction 
of the skin results as a vertical face-lift will lift

Fig. 37.5 A short pretrichal 
incision is done in front of the 
temporal scalp, around the 
sideburn and stopping above 
the tragus. Three sutures of 
nonabsorbable threads are 
placed at the malar, jugal, and 
temporal regions. This gives a 
good dermoaponeurotic 
joining



428 J. Camblin

a b

Fig. 37.7 (a) Liposuction of the jowls. The fingers are very important to appreciate what is going on. (b) When you pull back the 
cannula, you turn it 180° so that the two holes look superficially and irritate the dermis, facilitating the retraction of the skin

Fig. 37.6 Illusion effect results of the 
action on the corners of the mouth by a 
vertical traction. Notice that the same eyes 
look more attractive and shining when the 
child is smiling
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a b

Fig. 37.9 (a) The incision of the vertical-lift is short. (b) First, a piece of skin is taken off that facilitates the next excision

a b

Fig. 37.8 Liposuction of the neck
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a b

Fig. 37.10 (a) Subcutaneous dissection with heavy and thick scissors. (b ) Vaporization of a hemostatic solution with a syringe

a b

Fig. 37.11 Joining the dermoaponeurosis. (a) First, the needle goes across the deep dermis. (b) Next the aponeurosis

a b

Fig. 37.12 The knots are tied
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Fig. 37.13 Both flaps resulting from the vertical traction

a b

Fig. 37.14 The temporal joining gives better stability to the vertical-lift
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a b

Fig. 37.16 (a) The supratragal flap is excised. (b) The first three interrupted sutures

a b

Fig. 37.15 The temporal flap is excised
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Fig. 37.17 A continuous suture, cross-stitch, is performed. This is removed after 3 weeks

Fig. 37.18 The corners of the mouth are well tilted
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a1 a2 a3

b1 b2 b3

Fig. 37.19 (a) Preoperative. (b) Postoperative
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Fig. 37.20 (a) Preoperative patient who had undergone previous classical face-lifts. (b) Postoperative
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38.1  Introduction

The ongoing improvement in Health Care has yielded 
an increasingly aged population. As people live longer, 
healthier lives, they begin to realize that they do not feel 
as old as they sometimes look. The concurrent improve-
ment in cosmetic surgical techniques has mirrored 
increased longevity. Worldwide, there has been increased 
awareness regarding the benefits of cosmetic proce-
dures. Increased awareness has brought about greater 
acceptance of the concepts of maintenance overruling 
the stereotypical judgments of vanity. We have therefore 
seen a younger population of patients in their 30s and 
40s seeking aesthetic improvement. This has led to a 
myriad of modifications to time-tested techniques seek-
ing to decrease invasiveness and healing time. Many 
trendy techniques have not stood the test of time, espe-
cially when longevity of results are objectively studied. 
Conversely, the ongoing improvement in traditional 
face-lifting has dramatically improved results.

The acceptance of rhytidectomy in modern times 
has been slow in the making. A historical perspective 
on the evolution of this tremendous procedure is found 
in another chapter of this book. As the procedure has 
evolved over the years, there has become a greater 
understanding of facial anatomy, particularly the 
facial nerve. This enhanced knowledge has led to sev-
eral modifications, and the subsequent adoption of 
what are known to be, “deep plane” techniques. There 
are now many studies from different aesthetic acade-
mies highlighting the safety, efficacy, reliability, 

repro ducibility, and the longevity of the results of the 
procedure.

From a patient’s perspective, there are many mis-
conceptions as to what the term “face-lift” means. 
Many are still intimidated by the term, thinking that 
everyone who undergoes the operation will end up 
with a “done” or “over-pulled” look. It is prudent to 
identify what the patients’ preconceived ideas entail. 
Helping the patient to be realistic as to what to expect, 
goes a long way to ensuring their satisfaction. Time 
should be spent in front of a mirror, showing the patient 
the natural results that can be achieved. They are shown 
that the entire face is improved with this technique, 
including the temporal region, the lateral face, the mid-
face, the jaw line, the submental region, platysmal 
banding, the lateral neck, and the postauricular region. 
The difference between an overdone look and a natural 
result can be easily demonstrated to alleviate fears, and 
educate as to what is realistic to expect. With a suc-
cessful lift, the scars should be barely noticeable. The 
hairlines should remain unchanged. Healing time 
should be no more than a week, with subtle edema 
resolving over 6 months. Postoperative discomfort 
should be minimal. Expectations of results should be 
realistic. Longevity varies from patient to patient. 
Consistent, long lasting results are the norm to be 
attained. The patient can expect to always look better 
having done the procedure than if they had not.

The decision to perform a deep plane lift versus a 
previously traditional SMAS elevation is based upon the 
patients’ anatomy. This procedure is geared toward the 
middle-aged patient who is concerned about the relative 
flattening of the midface, due to decent of the malar fat 
pad and facial musculature, deepening of the nasolabial 
folds, decent of the jowl below the oral commissure, and 
presence of submalar fat in conjunction with loose 
 submalar skin and obvious platysmal banding.

Deep Plane Face-lift: Integrating Safety 
and Reliability with Results

W. Gregory Chernoff

W.G. Chernoff 
Chernoff Cosmetic Surgery,  
Indianapolis, IN, USA  
e-mail: greg@drchernoff.com

38



438 W.G. Chernoff

An appreciation of the patients’ motivation is 
important. The patient should exhibit a healthy sense 
of self-esteem. They should be seeking improvement 
in appearance for themselves, not in an effort to please 
anyone else in their life. The physician should have  
an understanding of the condition, Body Dysmorphic 
Disorder. Questions relating to this underdiagnosed 
condition should be posed to the patient to ensure they 
do not suffer from it. No cosmetic procedure should 
be performed on an individual with BDD. Refer the 
patient to a psychologist if in question.

38.2  Preoperative Evaluation

A thorough history and pertinent physical examination 
are important. Any prior surgery should be discussed, 
with attention to healing patterns. Any preponderance to 
irregular wound healing, and scarring should be noted. 
Smokers should not be operated on. A period of 6 months 
smoke free is preferred. The consequences of poor heal-
ing, poor scars, and possible skin necrosis are made 
clear. A list of medications which should be avoided due 
to blood thinning should be provided to the patient.

Any medical or surgical issue that would preclude 
any elective surgical procedure is a contraindication 
for a face-lift. Medical evaluation and clearance should 
be sought for any patient that possesses any condition 
that may adversely affect their health should they 
undergo the surgery. Say “No” when your gut tells you 
to. It is seldom wrong.

Preoperative blood work should include a CBC, elec-
trolytes, and bleeding profile. The surgeon should review 
and sign off on all blood work. Appropriate preoperative 
photographs should accompany the surgeon into the 
operating room to act as a road map during the surgery.

38.3  Preoperative Markings

As each patient is different, the marking varies propor-
tionate to the intricacies of each case (Fig. 38.1). The 
basics are the same and these will be highlighted. 
Remember what the patient sees and talks about… vis-
ible, unsightly, scars, and their hair, especially if there 
is loss or change in the hair line.

The most controversial portion of the deep plane 
face-lift is the temporal extension of the incision above 
the root of the helix. Most authors extend the incision 

superiorly from the helical attachment for 5–6 cm. 
They make this to facilitate the placement of a suture 
between the elevated scalp and the underlying deep 
temporal fascia, and to mobilize the temporal scalp to 

a

b

c

Fig. 38.1 (a) External landmarks defined in preoperative 
patient. The malar eminence is marked. Lines are drawn along 
the course of the zygomatic muscles. The angle of the mandible 
to the eminence is drawn. The course of the body of the mandi-
ble is identified. (b) Extent of submental and submandibular dis-
section. (c) Posttragal marking
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the temporal line. This author does not routinely make 
this superior extension, unless a composite procedure is 
necessary to sling the orbicularis muscle laterally. This 
can cause skin redundancy in the temporal region which 
necessitates this superior extension. It is not felt by the 
author that the amount of posterior pull in the temporal 
region justifies the visible temporal scar that most of 
these patients complain about several years down the 
road once they start to lose hair in this region.

The incision is carried inferiorly, behind the tragus in 
women and men. Most men do not mind shaving up to 
the tragus if it lessens the visibility of the preauricular 
component of the incision. This is especially true in 
patients who do not have a deep natural preauricular fold 
to hide the incision. The marking then extends inferi-
orly, around the lobule of the ear, and continues postero-
superiorly on the conchal bowl and then into the hairline 
where the helix meets the hair. The origin of the zygo-
matic major and minor muscles is marked at the anterior 
inferior malar eminence. A line is drawn from this point 
to the oral commissure. This marks the path of the zygo-
maticus major. Another line is drawn from this point to 
the nasal ala, marking the path of the zygomaticus minor 
muscle. The nasolabial fold occurs between the skin 
insertions of these two muscles. A line is also drawn 
from the zygomatic origin to the angle of the mandible. 
Another line is drawn from the angle of the mandible, 
along the body of the mandible, toward the chin. The 
anterior limits of the platysmal bands are also marked.

A submental incision is planned a few millimeters 
anterior to the natural crease. This allows for the advance-
ment of submental tissues during the imbrications of the 
platysmal muscle. This allows for the reduction or soft-
ening of any “witches’ chin” crease that may exist. If a 
concurrent blepharoplasty or endoscopic brow-lift is per-
formed, these markings are also made with the patient in 
the sitting position prior to entering the operating room.

38.4  Anesthesia

Improvements in anesthesia techniques have mirrored 
improvements in operative procedures. Shorter half-
lives of medications, a broader scope of induction and 
maintenance techniques have improved the efficacy and 
safety of these procedures. The choice of monitored 
intravenous sedation versus general anesthesia is based 
upon the comfort of the surgeon and patient with these 
different techniques. Care should be exercised when 
offering monitored intravenous sedation. The patient 

with a short attention span, the easily agitated patient, or 
the continuous talker, should be advised toward a gen-
eral anesthetic. MAC versus general is also an anesthe-
siologist-dependent choice based upon their expertise.

The last thing the operating surgeon needs is to 
have his attention diverted away from the rejuvenation 
task at hand to worry about a substandard anesthetic. 
The choice of anesthesiologist is as important as the 
patient selection. Experience with cosmetic proce-
dures, and a confidence of the same is required. This 
is especially true relating to intraoperative induced 
hypotension, intraoperative steady state, smooth rever-
sal with no coughing or bucking, no nausea, and 
meticulous postop pain and comfort control. A bad 
anesthetic will overshadow a great face-lift in the eyes 
of a patient, and their friends are sure to hear about it.

Once intravenous (IV) sedation or general anesthe-
sia is initiated, subcutaneous infiltration is commenced. 
The author prefers 0.5% Lidocaine with epinephrine 
1:100,000. Initially the neck and left side of the face are 
infiltrated. At the point of skin suturing on the left face, 
the right face is infiltrated. This timing provides for 
optimal vasoconstriction and divides the total amount 
of infiltrative anesthesia over a greater amount of time. 
A 25 gauge 1.5 in. needle in a 10 ml syringe is used to 
infiltrate for a gentle delivery. The first incision is made 
10 min after the infiltration process was initiated.

38.5  Deep Plane Technique

The procedure is started in the submental region.  
A #15 blade is used to make the skin incision anterior 
to the natural submental crease. Usually, a 2 cm inci-
sion is made. This allows for liposuction and adequate 
visualization and instrumentation for platysmal imbri-
cations. A modified Freeman Rhytidectomy Scissor is 
used to elevate the submental and submandibular sub-
cutaneous tissue from the platysmal muscle. A single 
hook is used for retraction during scissor elevation.  
A flat 4 mm cannula is used to remove excess fat from 
the region and off the surface of the platysmal. Care is 
taken to leave 2–3 mm of fat on the dermis so as to 
avoid any surface irregularities. The extent of dissec-
tion inferiorly is to the level of the thyroid cartilage, 
laterally to the anterior border of the sternocleidomas-
toid muscles. A determination is then made as whether 
to imbricate or simply plicate the platysmal bands. 
This is a crucial decision point as the anterior neck is 
what the patient looks at in the mirror all the time. 
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Failure to provide the sharpest defined neck versus not 
skeletonizing the platysmal muscle is the tightrope 
the surgeon walks. Preoperative lateral views with the 
patient respecting the Frankfurt Plane will reveal the 
answer to the surgeon.

The majority of patients will benefit from subplat-
ysmal dissection of excess fat. A right angle retractor 
is held by the surgical assistant. The surgeon grasps the 
most anterior portion of the platysmal bands with a 
forceps and progressively pinches inferiorly to deter-
mine the safe amount of muscle edge to excise. Less is 
better. At the conclusion, there can be no tension on 
the sutured muscle bands so as to avoid dehiscence of 
the suture repair and subsequent unsightly skeletoniza-
tion of the anterior neck. Once the redundant muscle 
has been excised, the subplatysmal fat is grasped 
sequentially, superior to inferior, again to determine 
the safe amount for excision. This is a vascular area, 
and a bipolar forceps is used to sequentially cauterize 
the fat prior to each scissor cut. The excess fat is 
removed to the level of the thyroid cartilage. The bipo-
lar is then used to sculpt any residual fatty contour 
anomalies. Clean platysmal edges are desired prior to 
suturing. Beginning just superior to the thyroid notch, 
sequential 3–0 Proline buried sutures are used to 
approximate the freshly cut platysmal edges. During 
this process, the patients’ neck is hyperextended. This 
allows for smooth approximation and an element of 
anterior advancement of the muscle which allows for 
filling in of ant submental depression which may have 
accentuated a “witches chin” appearance preopera-
tively. Additional subcutaneous undermining at the 
lateral edges of the incision is frequently required as a 
medial indrawing occurs with the platysmal suturing 
which impedes skin draping and the final contour. 
Once happy with the neck contour and the proper skin 
redraping setup, the lateral face can be addressed. The 
submental incision is left open, covered with moist 
gauze until the end of the procedure so as to ensure 
meticulous hemostasis.

Attention is then directed to the lateral face. A #15 
blade is again used to make the skin incision. The tis-
sue is grasped with a hook superior to the tragus, and 
the tissue first dissected off the tragus with the assis-
tant providing medial counter-traction. There must be 
no damage to the tragus during this stage so as to not 
create any unnatural contour deficits postoperatively. 
The skin is elevated from the zygoma in a deep subcu-
taneous plane, moving in an anterior direction to the 

skin marked by the line between the malar eminence 
and the angle of the mandible (Fig. 38.2). This eleva-
tion is completed by the outward observance of the 
progressing scissor tip without internal direct view.

If the temporal extension is utilized, the rhytidec-
tomy scissor is used to dissect down to the deep tem-
poralis fascia. Blunt finger dissection is used to separate 
the superficial temporalis fascia above from the deep 
temporalis fascia below. These tissues are separated to 
the temporal line. At this point there is a deep plane of 
dissection over the deep temporalis fascia and a super-
ficial plane of dissection over the lateral face. The 
superficial dissection should not go below the line 
marked along the body of the mandible. The tissue 
between the superficial and deep dissection contains 
the superficial temporal artery and vein. The frontal 
branch of the seventh nerve lies just anterior to the 
superficial temporal artery. The artery and vein are 
transected and carefully cauterized so as to lend to 
adequate posterior mobility of the flap.

After the superior deep dissection is completed, 
attention is directed to the postauricular dissection. The 
scalpel is used to complete the skin incision. The rhyti-
dectomy scissor is then used to elevate the flap anteri-
orly to the angle of the mandible. The cervical dissection 

Fig. 38.2 The extent of sharp dissection in the midcheek. The 
anterior line of sharp dissection between the malar eminence 
and the angle of the mandible is the posterior margin of the deep 
plane dissection
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separates the platysmal muscle from the neck skin in 
the subcutaneous plane from the angle of the mandible 
to the level of the thyroid notch, thus communicating 
the central submental dissection with the lateral neck 
dissection. This will ensure smooth redraping of the 
skin envelope upon completion of the deep muscle lift-
ing. This will ensure longevity of results.

The final portion of the procedure is the anterior 
face, where the deep plane-lift is performed. A long-
blade lighted retractor is recommended for this maneu-
ver. The deep plane dissection divides the face into 
thirds. The dissection over the masseter muscle is the 
lower third. Care must be taken here, not to extend the 
lower dissection deep to the zygomatic muscles. These 
muscles are innervated on their deep surface, and dis-
section deep to them carries risk of nerve damage. 
With the scissor over the masseter muscle, a firm 
downward motion with the blade on the belly of the 
muscle is made while opening and closing the scissor. 
The muscle is easily identified with its deep red color 
and thin white vertical striations. At this point the sur-
geon is deep to platysmal inferiorly. Continued dissec-
tion is easy by opening the scissor at right angle to 
masseter. This plane is carried inferior and anterior 
below the area of jowl fat. Next, dissection is taken 
over the superior surface of the zygomatic muscles. 
The tissue is more adherent here than over the masseter. 
The deep subcutaneous plane is separated until the 
insertion of the zygomatic major is observed anterior 
and inferior to the malar eminence. Continuing anteri-
orly, the zygomatic minor will be encountered lying 
more toward the nasal ala. Once at this point, notice 
that the scissor is in a triangle formed by the oral com-
missure, nasal ala, and the malar eminence. With the 
upper and lower thirds of the anterior face completed, 
the middle third is completed by opening the scissor 
again at right angles to the skin. The buccal nerve will 
be encountered here. As spreading with the scissor 
parallel to the nerve is the method used, there is little 
chance for nerve damage here. If there is excessive 
cheek fullness, the buccal fat pad can be sculpted at 
this point. This is a vascular fatty pedicle, so care and 
caution must be exercised when teasing out the fat.

Upon completion of the dissection, the entire com-
posite flap of midface skin and malar fat pad becomes 
mobilized. The vector of pull is parallel to the body of 
the mandible. This repositions the malar fat pad supe-
riorly and brings back the youthful bulk of the mid-
face. Fixation and closure are very important. Care must 

be taken to adequately reposition the tissue so as to 
achieve the desired pull. There is a fine line between 
enough pull and too much, yielding an overdone or 
“too tight” look. There can be no tension on the skin 
closure or unsightly scars will follow.

The posterior margin of the platysmal is first 
addressed. If traction reveals posterior mobility, sev-
eral 3–0 Proline sutures are used to anchor the platys-
mal to the capsule of the sternocleidomastoid muscle 
beneath the earlobe where it is secured. This further 
tightens the jaw line in addition to the imbrications that 
was performed in the submental region. In some 
patients, a bridge of soft tissue is left attached to the 
body of the mandible to allow a tight closure at this 
point. Additional 3–0 imbrication sutures are placed, 
securing the lateral superficial musculoaponeurotic 
system (SMAS) to the tissue anterior to the tragus and 
inferior to the zygoma. The composite flap is anchored 
to the deep temporalis fascia, just above the ear. This 
suture stabilizes the malar fat pad on the malar emi-
nence. Number 10 Jackson-Pratt drains are inserted 
and secured with 2–0 silk.

The skin is then redraped (Fig. 38.3). No tension 
should be placed on the skin. The posterior skin flap is 
set so as not to change the hairline. A 3–0 Vicryl suture 
is used here. Excess skin is trimmed and a layered clo-
sure obtained with 3–0 chromic and 5–0 Proline inter-
rupted sutures to facilitate meticulous tailoring of 
tissue. Surgical clips (staples) are not used. The lobule 
of the ear is set ensuring no tethering, one of the worst 
signs of a poorly executed face-lift closure. Similarly, 
the anterior skin is excised. A tragal fixation suture of 

Fig. 38.3 Excess skin is redraped
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3–0 chromic is placed to avoid blunting, one of the 
surgical telltale signs of a sloppy face-lift. Layered 
closure anteriorly is performed using 4-0 chromic fol-
lowed by a 6–0 Proline followed by a 5–0 fast absorb-
ing cat gut. The opposite side is performed in an exact 
manner to the first side. The submental incision is 
closed lastly, in a layered fashion using 4–0 chromic 
followed by 6–0 Proline (Fig. 38.4).

Most patients also undergo CO
2
 laser skin exfoliation 

at the same time. This allows for simultaneous qualita-
tive improvement of the skin at the same time that the 
gravitational issues are addressed with the face-lift. A 
light feathering is performed over the elevated skin, 
while a therapeutic level of exfoliation is performed over 
the skin of the central zone of the face which was sub-
jected to the deep plane dissection. This does not pro-
long healing time, and dramatically improves the final 
aesthetic result. At the conclusion of the procedure, a 
rhytidectomy dressing is applied, and left on overnight.

38.6  Postoperative Care

The author keeps all rhytidectomy patients overnight. 
This provides a stress-free course for the patient and 
family members alike. Reversal of anesthesia is gradual. 
Postoperative nausea is guarded against religiously. The 
patient is kept calm, relaxed, and encouraged through-
out. The nursing staff suctions the drains every hour for 
the first 8 h, then every 2 h until discharge. The dressing 
is removed the following morning. The drains are 

removed if drainage is minimal. The laser-resurfaced 
tissue is cleaned. The patients’ family members are 
educated on postoperative care and psychological posi-
tive reinforcement. Any edema, bruising is reviewed. 
The patient is given a glimpse of the result but encour-
aged to not “microevaluate.” The patient is encouraged 
to ambulate, shower, and resume a normal diet on day 1. 
One week off work is typical.

The patient is seen daily for the first week, weekly 
for the next month, then monthly for 6 months. 
Preauricular sutures are removed on day 7, postauricu-
lar sutures removed on day 10. Final postoperative 
photographs are taken at 6 months.

38.7  Complications

The patient who undergoes a deep plane face-lift is at 
risk for the usual problems and complications follow-
ing any face-lift. Generally, the incidence should be 
1% or less. These would include infection, bleeding, 
hematoma, and fifth nerve and seventh nerve weak-
ness. Meticulous surgical technique, coupled with 
unwavering anatomical knowledge keeps the latter two 
complications minimal at best. Pencil-thin scars are 
achieved with tension-free, layered, nonstapled clo-
sures, using only finesse hand-sewing. Hair lines are 
preserved and tragus and lobule irregularities are 
avoided. Never is there a “pulled” appearance. At all 
times, from consultation onward, a realistic expecta-
tion by the patient is fostered.

38.8  Discussion

There has traditionally been an aura of uncertainty 
regarding the deep plane face-lift. This historically was 
propagated by those who felt the procedure subjected the 
patient to riskier anatomic dissection with subsequent 
prolonged healing. The same group felt the long-term 
results did not warrant the perceived additional risks.

The past decade has shown an acceptance of the 
procedure, particularly for the patient with the heavier 
neck, flatter midface, deeper nasolabial fold, and fuller 
jowl. It is especially beneficial with the patient who 
also has malar festoons. These patients benefit from 
the additional elevation of the lateral inferior  orbicularis 
over the bony rim, which complements elevation of the 

Fig. 38.4 Submental incision closed
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malar fat pad. As with other lifting procedures, the 
deep plane-lift is routinely combined with brow-lift, 
blepharoplasty, and laser exfoliation. Most authors’ 
experience with the operation has been positive. Initial 
concerns of a prolonged recovery time are unfounded.

Perhaps the greatest advantage has been the added 
longevity, particularly in the patient populations iden-
tified. These were the patients who, with a traditional 
SMAS-lift, were seeing a higher revision rate when 
looseness earlier than expected arose. The use of the 
composite flap, deep plane rhytidectomy is a valuable 
addition to the armamentarium of the cosmetic sur-
geon seeking safe, reliable, and reproducible results.
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39.1  Introduction

Fullness of the cheek represents youthfulness. Aging 
process initiates during the third decade and in response 
to gravitational forces, the fat and soft tissue of the 
cheek drift downward in relation to the underlying 
bony skeleton. In this process of aging, a constant hol-
lowness of the midface develops. As a result, a patient 
may display an appearance that is tired, old, or sad [1].

Weakening of the malar and orbital ligaments is a 
major component of the aging process. The result is a 
downward and medial displacement of the malar fat 
pad and other soft tissues over the fixed ligaments of 
the nasolabial fold. The fat over the malar eminence is 
left standing, accentuating the malar bag. Another ana-
tomical change that occurs is the weakening of the 
orbital ligaments that contributes to hollowness under 
the orbit. The malar fat pad, which in youth was at the 
level of the orbital rim, falls downward and medially, 

producing this hollowness. This concavity that is below 
the convexity of the ocular globe and orbital fat, accen-
tuates and no longer covers the bulge of herniated 
orbital fat. This produces the “double contour” defor-
mity characteristic of the aging orbital/midface com-
plex. A volume loss of the midface also contributes to 
the aging process. Finally, the collapse of the zygo-
maticus major and minor muscles, which suspend the 
ligamentous and muscular connections of the midface, 
results in a droop of the corner of the mouth and deep-
ens the labiomental fold (Fig. 39.1) [2].

The purpose of the face-lift procedure is to reverse 
the aging process that has occurred. This can be achieved 
through various techniques that have been developed to 
date. The evolution of face rejuvenation consists in 
deciding which facial plane is going to be accessed [3].

At the beginning of the nineteenth century, the prior 
technique consisted of interrupted incisions placed 
both in front of and behind the ears in natural wrinkles 
and were combined with limited strips of excised skin. 
Then in the beginning of the twentieth century, there 
were the first descriptions of extensive skin undermin-
ing and lipectomy. More recently, the discovery of  
the SMAS (subcutaneous muscle-aponeurotic system) 
improved the technique (plication, suture, partial sec-
tioning, etc.) aiming for long-lasting results. Trying to 
address the nasolabial fold, which so far has not been 
modified by other techniques, the deep plane and com-
posite face-lift were described. They consisted of a 
deep SMAS dissection, accessing the nasolabial fold; 
however, their use has been increasingly questioned 
because of the risk of facial nerve injury [4].

Recent studies emphasize the central third of the 
face, often referred as midface, the most difficult region 
of the face to effectively address. In 1979, with the 
subperiosteal approach, Tessier [5] has revolutionized 
the treatment of the aging face reducing signs of aging 
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in young and middle-aged patients. Following the 
studies of Tessier, Psillakis [6, 7], Santana [8], and  
others have improved the application of subperiosteal 
dissection in face rejuvenation. Ramirez [9, 10] led to 
the popularization of this technique in United States 
with the introduction of the endoscope.

The authors describe their preferred technique for 
subperiosteal face-lift and discuss its indications, com-
plications, advantages, and limitations.

39.2  Technique

39.2.1  Preoperative Evaluation

A complete medical history has to be obtained before 
any aesthetic surgery of the face, including allergies, 
medications, medical problems, previous surgery, and 
drinking and smoking habits. Smoking cessation is 
advocated before and after surgery; however, patient 
disagreement may not affect final results due to the 
thickness of the flap created during the subperiosteal 

face-lift. As well, emotional and psychological eval-
uation is important for elective aesthetic surgery. 
Preoperative photographs are essential, helping on pre-
operative planning, intraoperative decisions, patient 
communication, and medicolegal documentation. At 
the time of the preoperative consultation the patients 
are oriented about the planned procedure with written 
and verbal information provided. Written informed 
consent is also requested [3].

Subperiosteal face-lift is especially advantageous to 
patients who had undergone other face-lift procedures, 
need skin resurfacing, soft tissue augmentation, skeletal 
disproportion, and patients who need alloplastic implants. 
The association to forehead-lift is common and produces 
excellent results [11, 12]. Ramirez [9, 10] and Psillakis 
[6, 7] demonstrated that subperiosteal face-lift could be 
applied across the full spectrum of facial aging.

39.2.2  Surgical Technique

The surgery is usually performed with the patient under 
sedation and local anesthesia (2% lidocaine with 

Aging face Youthful face

Short vertical
eyelid length

Inferior
orbital rim

High malar
fat pad

Soft nasolabial
fold

Increased
vertical eyelid

length

Periorbital
hollowing

Tear trough
deformity

Low malar fat pad

Proeminent
nasolabial fold

Platysmal ptosis

Jowling

Fig. 39.1 Aged anatomical findings  
shown on the right and youthful contours 
shown on the left
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1:100,000 epinephrine) is infiltrated in all areas of 
planned surgery for anesthesia and vasoconstriction.

Important anatomic structures to consider are the 
frontal branch of the seventh nerve and the infraorbital 
neurovascular bundle. The important dissection planes 
include the dissection deep to the temporoparietal fas-
cia along the deep layer of the deep temporalis fascia 
and the subperiosteal midface dissection. The surgical 
technique is divided into three major steps: (1) the 
endoscopic creation of a temporal pocket, (2) mobili-
zation of the midface by subperiosteal dissection, and 
(3) elevation and suspension of the mobilized midface 
to the deep temporalis fascia.

In the temporal region, a 5 cm incision, perpendicular 
to the temporal line, is placed 3 cm behind the hairline. 
The dissection is performed to identify the deep layer of 
the deep temporalis fascia (Fig. 39.2). As the pocket is 
enlarged, the endoscope is introduced for visualization. 
The frontal branch of the seventh nerve is contained in the 
overlying temporoparietal fascia that is analogous to the 
SMAS found in the lower face, facilitating the mobiliza-
tion of the entire zygomatic arch periosteum and protect-
ing the frontal branch of the facial nerve from injury. 
Identification of the superficial temporal fat pad is an 
important landmark that assures the surgeon that the fron-
tal branch of the facial nerve is lateral to the endoscope.

The dissection continues medially and inferiorly 
exposing the medial third of the zygomatic arch and 
orbital rim. An incision is made on the zygoma perios-
teum and lower subperiosteal elevation is performed to 
malar imminence, gingival buccal sulcus, and nasola-
bial fold. It is important to respect the arcus marginalis, 

the confluence of the periosteum of the orbital rim and 
the periorbital, in order to minimize the risk of edema 
and lid eversion in the final result. Care is taken to 
avoid damage to the infraorbital nerve.

The dissection is extended to the pyriform aperture 
medially, the oral vestibular mucosa inferiorly, and the 
superior/anterior border of the masseter muscle later-
ally. All the dissection detach the eyelids, external can-
thi and Lockwood ligaments, parotid fascia inferiorly 
and temporalis fascia superiorly, zygomatic muscles 
and levator labii superioris, and other muscles from their 
superior origins (Fig. 39.3). The periosteum is very thin 
medially and a careful dissection avoids muscle injury.

The final step involves suspension of the mobilized 
midface to the deep temporal fascia by using three 2–0 
polyester sutures (Ethibond, Ethicon, Inc., Somerville, 
NJ) to secure the cheek. The sutures are crossed and 
secured to the deep temporalis fascia, creating  
appropriate superior and lateral vectors of force. 
Systematization of the midface lifting is made by three 
main points: Bichat’s fat pad, malar fat pad, and subor-
bicularis oculi fat (SOOF) (Fig. 39.4). The first point is 
the “B point” (Bichat’s fat pad). It is located at a point 
of intersection of a vertical line from the lateral  
canthus and a horizontal line from the nasal base. 
Suspension of this point promotes volumetric augmen-
tation of the midface, elevation of the corner of the 

Fig. 39.2 Cadaver dissection showing the temporoparietal fas-
cia (forceps) and the underlying deep temporalis fascia

Fig. 39.3 Extent of undermining for the transtemporal subpe-
riosteal face-lift
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mouth, and restoration of a triangular face. The second 
point is the “M point” (malar fat pad) and it is located 
in a point of intersection of the same previous vertical 
line and a horizontal line from the superior margin of 
the nasal ala. The third point is the “S point” (SOOF). 
This point is located in a point of intersection of a ver-
tical line form the most lateral portion of the brow and 
a horizontal line from the inferior orbital rim.

These three previously marked points are lifted 
using Casagrande needle (similar to Reverdin needle) 
for passing the 2–0 polyester suture (Fig. 39.4). The 
needle is introduced transcutaneous through the “B 
point” and, with endoscopic view, is driven through 
the temporal incision. Then, the polyester suture is 
passed through the needle’s guide-hole and is returned 
to the Bichat’s fat pad area. Keeping the needle inside 
the soft tissues, a change of direction is performed to 
grasp more tissue, and the needle is driven to the tem-
poral incision again. There, the suture is removed from 
the needle and sutured to the deep temporalis fascia. 
The same procedure is performed at the “M point” and 
the “S point,” bilaterally (Fig. 39.5).

At the deep temporalis fascia, the Bichat’s fat pad is 
suspended and sutured medially, the malar fat pad cen-
trally, and the SOOF laterally. Such fixation lengthens 

the zygomatic muscles and the soft tissue of the cheeks, 
correcting tear-trough deformity, softening the nasola-
bial fold. The zygomatic area is also well modeled 
because the zygomatic muscle insertions are reinserted 
in a higher position (Fig. 39.6).

The temporal scalp incision is closed by securing 
the temporoparietal fascia from the anterior edge of the 
incision to the deep temporalis fascia posteriorly. The 
skin is sutured with uninterrupted 4–0 nylon (Ethilon, 
Ethicon, Inc., Somerville, NJ). A compressive bandage 
is kept on during the first 6–10 h postoperatively. 
Supportive taping is placed for 7 days, when the skin 
sutures are removed. Antibiotics are started prior to 
surgery and continued for 7 days after surgery.

39.3  Complications

In spite of all care during the surgery, complications can 
occur. Well-recognized complications of face-lift sur-
gery include hematoma, hair loss, skin slough, hyper-
trophic scarring, infection, and motor nerve or sensory 
nerve injury. Major complications including cardio-
pulmonary emergency, anesthetic disaster, or death are 
fortunately extremely rare [13, 14].

Fig. 39.4 Systematization of the three main points for midface 
lifting: Bichat’s fat pad (“B point”), malar fat pad (“M point”), 
and sub-orbicularis oculi fat (“S point”)

Fig. 39.5 Midface suspension by sutures anchored to the deep 
temporalis fascia
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Hematoma and seroma are the commonest compli-
cation after face-lift. Major hematomas occur in  
the first 10–12 h postoperatively, due to hypertension, 
 medication use, bleeding abnormality, intraoperative 
technique, cough, retching, and agitation. Expanding 
hematoma is a feared complication requiring prompt 
return to operative room for inspection, hemostasis, 
supportive taping, and compressive dressing. Due to the 
bloodless plane of dissection, hematomas are extremely 
rare. Small hematomas and seromas can be either 
observed, needle aspirated, or rolled through openings 
in the incision within the postauricular hairline.

Long-lasting edema, sometimes more than 1 month, 
may occur and is due to the extensive undermining, 
especially at the zygomatic arch. It is advocated to 
avoid dissection over the whole zygomatic arch. 
Massage is recommended after 7 days of surgery.

Nerve injury is one of the frightening complications 
for patients. Nerve damage is frequently transient as a 
result of anesthetic infiltration, direct injection into the 
nerve, blunt dissection injury, edema of the nerve 
sheath, traction, or cautery trauma. Injury of branches 
of the facial nerve can be prevented with a careful dis-
section under the superficial layer of the deep temporal 
fascia, as the temporal branch of the facial nerve is 
located superficially within the temporoparietal fascia. 
Temporary numbness is caused by interruption of 
small sensory branches. Sensibility always recovers 
although it may take months to do so.

Hypertrophic scarring is frequently attributable to 
excessive tension on the incision closure. Nevertheless, 

some patients develop hypertrophic scars despite the 
best efforts of the surgeon. Diluted triamcinolone can 
be injected into the scars, and usually improves the 
appearance of the scar considerably.

Asymmetries are rare. They are usually due to the 
learning curve of the procedure. Careful bilateral 
suture of the three points of suspension, using the lat-
eral canthus as a parameter is an important rule to fol-
low. An augmentation of the face width may be noted, 
due to fat pads repositioning in a superior and lateral 
position.

Patient satisfaction is imperative for face-lift sur-
gery. Although physicians try to help patients under-
stand why complications occur, patients do not fully 
expect that complications will happen to them. Indeed, 
any complication detracts from the quality of the out-
come. As such, it is difficult for both surgeons and 
patients to accept complications.

39.4  Discussion

The earliest recorded contributions to the field of facial 
plastic surgery came from ancient Egypt and India over 
2,500 years ago. In 1901, surgeons in Germany per-
formed the first modern face-lift [15]. In these proce-
dures, they excised ellipses of facial skin without any 
tissue undermining. In 1920 and 1921, Bettman [16] 
and Bourguet [17] were independently credited with 
the first subcutaneous rhytidectomy. Unlike previous 

Fig. 39.6 Preoperative (left) 
and immediate (right) 
postoperative outcome of the 
midface-lift when the surgeon 
pulls the sutures
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procedures, this one consisted of extensive undermin-
ing and lipectomy. This subcutaneous face-lift was the 
face-lift most commonly performed prior to the 1970s. 
Subcutaneous dissection of a variably sized skin flap in 
the face and neck is performed, followed by redraping 
of the skin flap, excising the excess skin, and closing 
the incisions, mostly indicated on young, thin individ-
uals with minimal ptosis of deep structures and no sub-
mental fullness. Advantages of this technique include 
ease of operation, limited postoperative edema due to 
limited dissection, no risk of facial nerve injury, and a 
smooth contour of the face immediately following the 
procedure. The major disadvantage of the subcutane-
ous lift is the fact that the deeper tissues of the neck 
have not been lifted.

More recently, technique modifications have occurred 
to address the dissatisfaction with the lack of long-term 
correction that occurred with the “classic” skin under-
mining from the procedures described in the early 1900s. 
In 1974, Skoog [18] described a technique in which the 
fascia and platysma muscle were undermined to the level 
of the nasolabial fold and jowl in an attempt to address 
the lower third of the face. In 1976, the discovery of the 
superficial musculoaponeurotic system (SMAS) by Mitz 
and Peyronie [19] confirmed the existence of a fascial 
layer investing the facial mimetic musculature. It is also 
important to note that this was the first approach that 
advocated the effectiveness of imbrication as a rhytidec-
tomy technique. The SMAS may be incorporated into 
the face-lift operation in several ways. Making an effort 
for a longer-lasting procedure, the SMAS dissection and 
plication, or partial sectioning, can be done; however, 
this procedure has a longer learning period.

During the past 30 years, various modifications and 
changes to these traditional face-lift techniques have 
been developed. These have varied in scope, incisions, 
and level of tissue dissection. In the 1980s, the empha-
sis turned to improving the midface, traditionally the 
most difficult region of the face to effectively address. 
This was accomplished through the introduction of the 
deep plane and composite rhytidectomy, which was pio-
neered by Hamra [20]. He realized that by undermining 
the orbicularis oculi muscle through a lower blepharo-
plasty approach and joining this with the face-lift dissec-
tion, he could create a composite flap that was composed 
of the orbicularis oculi, cheek fat, and platysma muscle. 
Repositioning the composite flap corrected these three 
ptotic areas while maintaining their relationship with 
each other and the skin. The SMAS and skin are dis-
sected together as a single flap, rather than independently.  

The advantage of this procedure is that theoretically 
the flap is better vascularized and less likely to slough.  
The disadvantage of the technique is the magnitude  
of the procedure and the prolonged recovery period and 
a higher risk of nerve damage.

Psillakis et al. [6, 7] were the first to describe the 
subperiosteal midface-lift as an open, nonendoscopic 
procedure. Their technique involved subperiosteal dis-
section of the midface through a coronal incision in 
combination with an eyebrow-lift. They thought that 
since the SMAS was firmly attached to the periosteum 
through the facial muscles subperiosteal undermining 
was necessary for adequate mobilization of the cheek.

Ramirez [9, 10] was one of the pioneers in develop-
ing the endoscopic approach to the midface. He noted 
that the midface dissection had several components, 
which required careful elevation of the suborbicularis 
oculi fat pad with the underlying periosteum along the 
inferior orbital rim and malar areas. By starting his dis-
section in the temporal area and creating a tunnel 
between the malar-zygomatic arch and the temporal 
pocket, he was able to suspend the midface suborbicu-
laris oculi fat pad to the temporal fascia. He approached 
the zygoma from the superior direction along the deep 
temporalis fascia as Psillakis did. However, at 2–3 cm 
above the arch, he incised both the superficial and deep 
layers of the deep temporalis fascia to gain access to 
the zygomatic arch to separate the periosteum and 
overlying soft tissue, as the frontal branch of the sev-
enth nerve remained superficial to their dissection. He 
suspended the midface by placing sutures through the 
periosteum and the SOOF and the periosteum just 
superior to the zygomaticus major origin. Each suture 
was then secured to the deep temporalis fascia.

Several authors have advocated the nonendoscopic 
elevation of the midface though lower eyelid blepharo-
plasty incisions. Moelleken [21] described a superfi-
cial subciliary cheek-lift with the use of a single 
subciliary incision with suborbicularis dissection of 
the malar fat pad (superficial to the zygomaticus major 
and minor muscles) and fixation to the “intermediate” 
temporalis fascia located just lateral to the lateral 
orbital rim. Gunter and Hackney [22] presented a tech-
nique in which the cheek is undermined in the subpe-
riosteal plane with fixation of the ptotic malar fat pad 
to the thick periosteum over the lateral orbital rim. 
Hester et al. [23] advocate subperiosteal elevation of 
the midface through an infraciliary incision with  
suspension of the midface to the lateral orbital rim and 
deep temporalis fascia.



45139 Subperiosteal Face-Lift

Subperiosteal face-lift fascinated many authors, since 
it raises the eyebrows, eyelid lateral corner, forehead, 
glabella, cheeks, and nasolabial fold, reaching the mid-
dle third of the face. This technique includes less inci-
sion, use of endoscope, better fixation (especially of the 
cheeks), and allows for more ancillary procedures, repo-
sitioning of the Bichat’s fat pad, and jowl treatment.

Subperiosteal face-lift is indicated for patients with 
significant aging and ptosis of the oval center of  
the face, tear-trough deformity, sclera-show in severe 
malar pockets, cases of past facial fractures, when 
there is the need for simultaneous resurfacing, in cases 
of facial implants that need to be changed, when there 
is a need for soft tissue augmentation with fat transfer 
and even in smokers.

As a result of the procedure the cheek advances 
upward and backward and a tremendous amount of 
vertical lift is produced. The fat pad is repositioned, 
reducing the orbital hollow and the “double contour 
deformity.” A volume augmentation is enhanced by 
meloplication that fills in both the “orbital hollow” and 
the “cheek hollow.” The nasolabial fold is diminished. 
The “oral frown” is diminished, to a degree. Malar 
bags are diminished, to a degree.

The advantages of the subperiosteal face-lift include: 
easier correction of prominent midface wrinkles, lat-
eral orbital bulging caused by brow ptosis, and ptosis of 
deep soft tissue and orbital festoons; not compromising 
the blood supply to overlying tissue, especially for 

cigarette smokers and those who have thinner tissue; 
and reduced possibility of facial nerve injury when 
compared with any other intermediate plane.

The subperiosteal face-lift technique, as originally 
described by Tessier [5], has benefited from significant 
technologic advances in medicine. The endoscope now 
allows extensive subperiosteal undermining of facial 
soft tissue through minimal access incisions. Improved 
understanding of facial anatomy and the facial aging 
process now allows surgeons to reposition and remodel 
the soft-tissue envelope with excellent aesthetic results. 
Restoration of facial volume can be achieved with the 
subperiosteal techniques described and can be applied to 
the full spectrum of patients with long-lasting results.

Correct diagnosis of the aging changes in the mid-
face, therefore, dictates the most appropriate choice  
of surgical approach. If the findings are confined pre-
dominantly to the periorbital area, with only mild 
descent of the cheek structures evident, blepharoplasty 
utilizing a variety of techniques may be all that is 
required to restore a youthful appearance to the mid-
face. Classical transconjunctival or skin–muscle bleph-
aroplasty is effective when the problem is confined to 
fat pseudoherniation and skin excess, without deepen-
ing of the nasolabial fold. When mild cheek descent is 
present with resultant thinning of the soft tissues over 
the infraorbital rim and/or deep nasolabial folds are 
present, blepharoplasty with fat repositioning is more 
appropriate (Fig. 39.7). Fat repositioning is especially 

Fig. 39.7 Preoperative (left) 
and 10-month postoperative 
(right) female patient who 
underwent blepharoplasty 
with fat repositioning
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indicated when a negative vector is present, and the 
bony orbital rim lies posterior to the plane of the cor-
nea. These patients often have scleral show preopera-
tively, which will often be exacerbated with fat removal 
as in the traditional blepharoplasty.

As the distance from the infraorbital rim to the malar 
fat pad increases, the nasolabial folds deepen, and  
the aging perioral changes are evident, midface lifting 
should be considered along with blepharoplasty. The 

subperiosteal face-lift is ideal because all areas of mid-
face aging, from the lower eyelid to the perioral area, can 
be addressed with a single exposure, and the effects of 
gravity can be directly opposed by a 180° vertical vector. 
The transblepharoplasty approach should be restricted to 
those patients in whom a lesser degree of these aging 
changes are evident. On the other hand, the transtempo-
ral approach offers the best possible reversion of the 
aging effects on the midface (Figs. 39.8–39.10).

Fig 39.7 (continued)
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Subperiosteal midface-lift can be enhanced with 
injection of fat graft (lipotransfer) [24]. The graft 
helps to restore the youthful appearance in more  
cases with more severe loss of midface volume 
(Fig. 39.11).

The demand for face-lift surgery has increased dra-
matically in recent years as people from all socioeco-
nomic levels become interested in facial rejuvenation. 
The evolution through surgical correction of the aging 
midface began with peripheral approaches and, as we 

Fig. 39.8 Preoperative (left) 
and 18-month postoperative 
(right) male patient who 
underwent subperiosteal 
midface-lift
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began to understand the dynamics of midface aging, 
moved to a vector-based attempt to reposition ptotic soft 
tissues. Only later did the volumetric component of mid-
face aging become a recognized essential clinical find-
ing. The pathways developed to correct this component 
were repositioning of soft tissues when the displaced vol-
ume was adequate and additive when more volume was 
required to recapture the soft-tissue fullness of youth.

Anatomic knowledge combined with a thorough 
understanding of the variety of techniques available 
will permit to continue serving patients with the best 
care possible. An important point to understand is that 
all techniques are simple to those familiar with it, and 
regardless of the procedure, the results will be better 
for those who adhere to the fine details and the art of 
the objective.

Fig. 39.9 Preoperative (left) 
and 2-year postoperative 
(right) female patient who 
underwent subperiosteal 
midface-lift
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Fig. 39.10 Preoperative 
(left) and 1-year postopera-
tive (right) female patient 
who underwent subperiosteal 
midface-lift and endoscopic 
forehead-lift
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Fig. 39.11 Preoperative 
(left) and 18-month 
postoperative (right) female 
patient who underwent 
subperiosteal midface-lift and 
injection of fat graft to the 
nasolabial folds

Fig. 39.10 (continued)
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39.5  Conclusions

The subperiosteal face-lift by temporal approach is a 
procedure designed to rejuvenate the upper and middle 
thirds of the face. After subperiosteal detachment, the 
soft tissues of the cheek, forehead, jowls, lateral can-
thus, and eyebrows can be lifted to reestablish their 
youthful relationship with the underlying skeleton. It 
is a technique that produces satisfactory cosmetic 
results in most of the cases, causing malar augmenta-
tion, nasolabial fold improvement, and mild jowl 
improvement.
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40.1  Introduction

When compared to non-cosmetic surgical procedures, 
rhytidectomy is a relatively young procedure, approach-
ing its 100th birthday. Considering this, it is interesting 
that it has undergone such a high degree of modifica-
tion, refinement, scrutiny, and in some cases mimicry. 
As knowledge of facial and neck anatomy grew, the 
safety, efficacy, and longevity of the procedure have 
also been maximized. Through the decades, as more 
“non-mainstream” cosmetic physicians began per-
forming facial procedures, there arose a trend of what 
has come to be known as “minimally invasive” opera-
tions which were portrayed as reasonable facsimiles to 
the more traditional operation. As with any procedure, 
patient selection is paramount to success. As younger 
patients presented for improvement of facial features, 
these less-invasive procedures gained some popularity, 
especially with the false stigmata of the term “facelift.” 
Time is showing that when the chief complaint of 
facial aging includes flattening of the midface, deepen-
ing of the nasolabial and mesolabial folds, jowling, 
and platysmal banding, the “time-tested” traditional 
rhytidectomy which deals with repositioning of facial 
musculature, and removal of excess skin and fat, pro-
vides the highest intersection of safety, efficacy, and 
longevity.

The early twentieth century saw the procedure 
 performed primarily by “beauty doctors” in private 
offices and clinics. Surgical traditionalists felt that the 
procedure was not worthy of publication. This negativity 

was at a peak in the early 1920s as evidenced by publica-
tions that called for a ban on cosmetic procedures [1]. 
The majority of the original papers reporting the proce-
dure were in fact retrospective. Texts claiming original 
contributions arose from America and Europe. These 
have been attributed to Miller [2], Lexer [3], Hollander 
[4], Passot [5], Joseph [6], and Noel [7].

The first-described techniques consisted of incisions 
placed behind and in front of the ears, coupled with 
minimal excisions of skin strips. Bourguet [8] and 
Bettman (1920) [9] have both been credited with the 
first cases involving extensive subcutaneous undermin-
ing and lipectomy. Interestingly, the incisions used were 
similar to those of today, beginning temporally, extend-
ing pre-auricular, and posteriorly to the lobule. Joseph, 
in 1928 [10], introduced the post-tragal refinement.

The subsequent evolution of the technique has 
occurred primarily in North America [11]. The organi-
zation of surgical specialty boards helped foster tech-
nique-specific research and the spirited jousting of 
which techniques were superior. An ongoing evolution 
of acceptance of the procedure has mirrored the pro-
gression of the educated consumer to accepting a theory 
of maintenance over long propagated misconceptions 
of vanity. Concurrent improvements in anesthesia and 
postoperative care have helped the education process 
accentuating safety and reliability. Ongoing refinements 
have sought to improve both feature correction and lon-
gevity. It has been the latter that has looked down upon 
some of the supposed “less-invasive” techniques, espe-
cially when patients who have undergone them began 
complaining openly of what was perceived to be “mini-
mal results” with early recurrence of the features which 
led them to seek the operation in the first place.

Surgical refinement continued to be reported. In 
1960, Aufricht [12] proposed improving longevity by 
suturing deep to fat. Skoog, in 1974 [13], coined the 
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term “buccal fascia,” which incorporated the platysmal 
muscle and the superficial fascia of the lower third of 
the face. This fascia was undermined to the level of the 
jowl and melolabial fold and then sutured to the mas-
toid fascia and parotidomasseteric fascia, respectively. 
In 1976, Mitz and Peyronie [14] described the superfi-
cial musculoaponeurotic system (SMAS). This finding 
confirmed a fascial layer distinct from the underlying 
parotidomasseteric fascia, which invests the facial 
musculature. They found that the SMAS was in a tis-
sue plane continuous with the platysma in the neck, 
and the temporoparietal fascia in the scalp. Fibrous 
adhesions to the overlying subcutaneous tissue and 
skin allowed for SMAS manipulations to effect desired 
skin improvements. This benefit can be lost if the rela-
tionship between SMAS and overlying skin is not 
maintained due to extensive undermining. This “SMAS 
rhytidectomy” has remained a popular technique, 
which combines a subcutaneous dissection with a sep-
arate SMAS elevation via plication (pulling back, fold-
ing over, and suturing), as described by Webster in 
1982 [15] or imbrication, (advancement, shortening, 
and suturing), as described by Lemmon and Hamra 
[16]. Throughout these papers, maintaining a natural 
look while minimizing complications was repeatedly 
advocated.

The 1990s and the first decade of this century 
showed research into improving the midface, the most 
difficult region of the face to obtain consistent long-
term results. Deep-plane and composite rhytidectomy, 
as pioneered by Hamra [17, 18], were the next steps in 
the evolution of facelift. Versions of this technique 
then evolved as the bi- and tri-plane dissections by 
Baker [19] and modifications by Kamer [20]. Ramirez 
[21] took the deep-plane to its full extent by reporting 
a subperiosteal approach.

The most important aspect of providing meticulous 
results is the ability of modifying one’s technique pro-
portional to what the patient would benefit from, based 
upon the chief complaint at the time of the initial con-
sultation. Applying all that has been learned over time 
from skin excision to composite dissections must be 
weighed with the potential for complication and deliv-
ering the result that has been assured. Assessing the 
degree of midfacial aging, nasolabial and melolabial 
folds, jowling, platysmal banding, subplatysmal fat, 
and skin quality play into the surgeons’ decision of 
choosing the appropriate rhytidectomy for the patient. 
What is paramount is that the surgeons have available 

in their armamentarium all potential techniques and 
know when to offer each one.

40.2  Limited Flap Rhytidectomy 
Procedures

Various limited techniques have been popularized 
under different names. These include the short flap 
technique, the S-lift, the mini-lift, the “lunchtime lift,” 
the “weekend lift,” and the most recent moniker – the 
“lifestyle lift.” This essentially comprises a limited 
pre-auricular incision terminating at the lobule, a short 
amount of skin undermining, limited SMAS imbrica-
tion or plication, coupled with platysmal plication and 
cervical liposuction.

Indications include younger patients with limited 
midfacial ptosis and jowling and mild skin laxity. 
Professed advantages include shorter operative and 
recovery periods, increased safety, and the ability to be 
more aggressive with concomitant skin exfoliative 
procedures with chemicals or lasers. As one might 
expect, detractors profess limited and transitory bene-
fits yielding patient dissatisfaction and the need for 
reoperation. It does seem appropriate for the patient 
who seeks a subtle, safe procedure with a shorter 
recovery time than the procedures discussed hereafter.

40.3  Extended Flap Rhytidectomy 
Procedures

This group encompasses several techniques, which 
involve extensive tissue undermining on the lateral 
face, and may extend across the midline in the sub-
mental region. Indications include those patients with 
more advanced signs of aging, such as flattening of 
the midface, moderately deep nasolabial and melola-
bial folds, significant platysmal banding, and signifi-
cant elastosis. Multiple procedures can be performed 
simultaneously without adding to recovery time or 
compounding postoperative discomfort. The proce-
dure has increased potential for complications, given 
the extensive undermining. Surgical skills with 
uncompromising anatomical knowledge are prerequi-
sites to the successful completion of this rewarding 
procedure.
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The classic long flap technique is safe and easy to 
learn. It is coupled with SMAS imbrication proportion-
ate to what the patient would benefit from as determined 
in consultation. It offers significant improvement to the 
neck and lower third of the face. Its shortcoming would 
be the limited correction of the ptotic midfacial tissues. 
Extensive skin undermining can lead to vascular com-
promise and flap necrosis. Excessive closure tension and 
hematoma can exacerbate these unfortunate sequelae.

The developments of more extensive SMAS proce-
dures were the result of efforts to minimize the afore-
mentioned problems. The “sub-SMAS rhytidectomy” 
expands on simple imbrication by extending the dis-
section anterior to the parotid gland. The “extended 
sub-SMAS” approach takes the dissection to the lat-
eral edge of the zygomaticus muscle. This technique 
redistributes some tension forces from the skin to the 
SMAS, but does not totally negate the flap risk associ-
ated with the wide undermining. The fact that the 
SMAS is attenuated at the level of the melolabial fold 
reflects this procedure’s inability to enhance the mid-
face as reliably as it does the neck and jawline.

Subsequently, efforts continued to attempt to improve 
the malar complex. In 1988, Faivre [22] described the 
deep temporal lift. Temporal soft tissues were elevated 
in the submusculoaponeurotic plane and fixed to the 
temporalis muscle. This produced correction of tempo-
ral, lateral brow, and jugal ptosis. Similarly, Psillakis 
et al. [23] reported a subperiosteal approach to the mid-
face. The ptotic malar skin, fat, and muscle were mobi-
lized and suspended by anchoring the periosteum 
overlying the lateral orbit, malar arch, and zygoma. This 
procedure was ideally suited for midfacial ptosis with-
out lower face rejuvenation requirements. Disadvantages 
included prolonged midfacial swelling, lateral canthal 
elevation, widening of the midface, and the necessity of 
performing a standard rhytidectomy to correct lower 
third aging features.

The 1990s saw debate surrounding appropriate 
vectors of midfacial elevation, and proper plane of 
dissection. The infraorbital approach was added to 
the temporal lift as a viable technique [24]. Proponents 
favored the vertical vector of this approach as com-
pared to the superolateral pull observed with the 
temporal lift. This dissection was either performed in 
the subperiosteal plane or in the plane deep to the 
suborbicularis oculi fat pad (SOOF) via a blepharo-
plasty incision. Elevated tissue is suspended to the 
infraorbital rim.

40.4  Deep-Plane Rhytidectomy

The latest frontier of facial rejuvenation has been the 
deep-plane rhytidectomy as described by Hamra [17]. 
This procedure modifies Skoog’s technique by includ-
ing superolateral elevation of the malar fat pad in addi-
tion to the lower facial tissues. Hamra previously 
described a tri-plane rhytidectomy in which he com-
bined midfacial subcutaneous elevation with subplat-
ysmal elevation of the lower face and a pre-platysmal 
neck dissection.

In the deep-plane technique, the amount of skin 
undermining is limited to the amount suitable for 
redraping, once the SMAS has been elevated and repo-
sitioned. The dissection is performed deep to platys-
mal SMAS, also cheek fat. It is carried medially over 
the zygomaticus major and minor muscles, to a point 
lateral to the melolabial fold. The mobilized fat pad is 
suspended to the body of the zygoma in a superolateral 
vector. Hamra’s work has been instrumental in the 
understanding and refinement that have dramatically 
improved the results in selected patients.

Hamra [18] continued to adapt this process through 
the description of the “composite rhytidectomy.” This 
modification includes superolateral advancement of 
the orbicularis oculi muscle to improve the inferolat-
eral descent of the malar crescent or malar festoon. 
This denotes the most inferior extent of the orbicularis 
oculi muscle in the midface. This procedure creates a 
musculocutaneous flap pedicled on the facial artery 
perforators inferiorly and the angular and infraorbital 
vessels superiorly. The orbicularis mobilization is per-
formed through a subciliary approach. This approach 
may cause orbicularis weakness, abnormal alteration 
of lower lid position if not performed correctly.

The deep-plane technique provides a robust cervi-
cofacial flap that restores youthful contours. It is tech-
nically challenging and poses an increased risk of 
nerve injury, especially to those facial nerve branches 
which course deep to the SMAS to enter the mimetic 
muscles from their undersurfaces. Their remains a lack 
of long-term follow-up studies that conclusively dem-
onstrate a definitive long-term improvement when the 
deep-plane technique is employed. Short-term reduc-
tion in tension of the undermined flap is established.

Many expert facelift surgeons have reported the 
evolution of their technique to include the deep-plane 
lift. Kamer [25] reported substantial improvement upon 
moving to the deep-plane lift, with fewer tuck-ups 
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required for loss of correction. It appears that the 
technique achieves a more natural, long-lasting 
improvement in the midface, jawline, and neck.

40.5  Adjuvant Procedures

There has been a trend to performing total facial reju-
venation in a single session. The ability to deal with 
the upper, middle, lower thirds of the face, as well as 
the neck in a single operation has been afforded pri-
marily due to the improvements in anesthesia tech-
nique. Combining brow lift, blepharoplasty, deep-plane 
rhytidectomy, platysmaplasty, and some form of skin 
exfoliation provides a consistent, reproducible, safe 
method of facial rejuvenation which affords a long-
lasting natural result for which the patient will have a 
high level of satisfaction. Surgeon skill is the main fac-
tor that dictates the ability of completing this combina-
tion in less than 6–8 h. Many surgeons will keep their 
full facial rejuvenation patients overnight to ensure 
patient comfort and safety.

The addition of fillers and neurotoxins at the time of 
surgery is also an acceptable adjuvant as patients seek 
to maximize their experience. These are typically per-
formed at the start of the procedure to enhance the sur-
geon’s aesthetic advantage. On an individual basis, 
concurrent procedures should be performed only if 
benefits outweigh any added risk and patient safety is 
not compromised. Patient satisfaction will reflect the 
highest intersecting points of safety and efficacy. The 
surgeon’s comfort level will dictate which procedure 
will best accomplish this goal.
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41.1  Introduction

Morbid obesity is a worldwide problem, with 1.7 billion 
people considered overweight [1]. Approximately two-
thirds of adults in the USA are overweight, and half are 
obese [2]. In 1991, the National Institute of Health 
established indications for bariatric surgery, BMIs >40 
or >35 with significant comorbidities, and these guide-
lines may be further liberalized. According to Buchwald 
et al., patients who undergo bariatric surgery lose 61.6% 
of their actual excess body weight and a majority of 
patients with diabetes, hyperlipidemia, hypertension, 
and obstructive sleep apnea experience complete reso-
lution or improvement of these comorbidities [3]. 
Overall 5–10 weight loss retention rates vary from 30% 
to 80%. Despite the drastic improvement in health, two-
thirds of massive weight loss patients are unhappy with 
their appearance secondary to copious sagging skin [4] 
and may experience dysphoria, depression, and dis-
crimination. According to the American Society of 
Plastic Surgeons, 47% of these (roughly 150,000) 
patients underwent body contouring procedures in 2007 
after significant postsurgery weight loss [5].

Bariatric surgery leads to significant (mostly trunkal) 
weight loss, with relatively less weight loss in the face 

and neck. However, this small but disproportionate fat 
reduction can cause secondary facial and cervical aes-
thetic deformities. The loss of cervicofacial fat often 
leaves the patient with noticeable soft tissue volume 
deficiencies and skin laxity. These post-bariatric 
changes result in a “hollowed,” prematurely aged 
appearance (Fig. 41.1a). Specifically, patients will often 
present with prominent nasolabial and nasojugal 
grooves, lip atrophy, and a turkey-neck deformity. 
Although the truncal skin excess can be significantly 
more dramatic, many patients report that the facial 
changes are of greater concern as they cannot easily be 
hidden with clothing. Similar to HIV-associated anti-
retroviral therapy (HAART) patients, this weight loss is 
often (ironically) perceived as an indication of chronic 
illness. Often, these patients pursue cosmetic facial sur-
gery prior to addressing other body contour issues. As 
more Americans undergo weight loss surgery, it is use-
ful to identify and address the operative and periopera-
tive challenges that affect this unique and growing 
population. The mechanics, physiology and demo-
graphics of these patients differ significantly from the 
typical patient with an aging face. Understanding these 
variations is the key to successful and safe cervicofa-
cial rejuvenation in the massive weight loss patient.

41.2  Pathomechanics

Fundamentally, postbariatric contouring surgeries focus 
on skin laxity and fat loss. An analysis of the biome-
chanical properties of skin following weight loss 
showed decreased stiffness, increased laxity, greater 

Facial Contouring in the Postbariatric 
Surgery Patient

Anthony P. Sclafani and Vikas Mehta 

A.P. Sclafani ( ) 
Division of Facial Plastic Surgery, The New York Eye & Ear 
Infirmary, 310 East 14th Street, New York,  
NY 10003, USA and 
Department of Otolaryngology, New York Medical College, 
Valhalla, NY, USA 
e-mail: asclafani@nyee.edu

V. Mehta 
Department of Otolaryngology, The New York Eye & Ear 
Infirmary, 310 East 14th Street, New York, NY 10003, USA 
e-mail: vmehta@nyee.edu

41

Reprinted with permission of Springer



464 A.P. Sclafani and V. Mehta

skin compliance, and increased elastic deformation [6]. 
In addition to these cellular abnormalities, there are 
location-specific trends in fat loss that contribute to aes-
thetic concerns in the cervicofacial area. In the submen-
tal region, the expanded, stretched, and redundant skin 
is the principal cosmetic deformity. In contrast, defor-
mities in the perioral and midface region are primarily 
due to loss of fat volume.

Within the midface, areas that are most notably 
affected by volume loss are the nasojugal groove, the 
malar eminence, the submalar region, and the nasola-
bial crease. Traditionally, age-related changes in the 

midface were attributed to a decrease in the suspension 
properties of the fibrous tissue. Therefore, aesthetic 
surgery in this region was primarily focused on tech-
niques to lift and redistribute the fat compartments. 
Motivated by desire for less invasive and more conser-
vative techniques, recent trends place a greater empha-
sis on volume augmentation. Using various imaging 
techniques, connective tissue laxity, bone remodeling, 
and facial lipoatrophy have all been shown to play  
an important role in pathomechanics of the aging mid-
face [7, 8]. This is an important point of difference 
between the aging and massive weight loss patients. 

a1 a2

b1 b2 b3

a3

Fig. 41.1 Postbariatric surgery patient. (a) This patient appears 
prematurely aged, with significant malar flattening and midfa-
cial volume loss, as well as lateral cheek and cervical skin 
redundancy. (b) Six months after endoscopic brow-lift, submen-

tal liposuction and SMAS face-lift with volume enhancement of 
the midface. The natural structural features of the midface are 
highlighted postoperatively. A minor revision procedure was 
performed subsequently to further improve the lax cervical skin
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Overall, postbariatric surgery (PBS) patients are rela-
tively young. Similar to patients with HIV-associated 
lipoatrophy, the suspension properties of the midfacial 
skin have not been altered drastically. Instead, it is the 
massive weight loss that creates a hollowed appearance 
in otherwise convex areas of the face [9]. Therefore, 
more traditional midface lifting techniques are usually 
not indicated, and a variety of temporary and perma-
nent volume restoration options have been developed 
and applied to the midface, perioral complex, and lip 
of the PBS patient.

In contrast to the midface, deformities in the jaw and 
neckline are caused primarily by skin excess and laxity 
and, therefore, are addressed solely by rhytidectomy 
techniques. Prior to bariatric surgery, pre and subplatys-
mal fat accumulation leads to stretching of the skin and 
platysma muscle. As in the rest of the body, postsurgical 
fat loss reveals stretched, inelastic, and redundant skin. 
In the neck, the anatomic area of interest is typically the 
anterior compartment between the sternocleidomastoid 
muscles. Again, however, a key difference between the 
aging patient and massive weight loss patient must be 
highlighted. The primary distinction lies in the path-
omechanics, and subsequently the treatment, of the 
platysma muscle. In the aging neck, the platysmal mus-
cle undergoes a decrease in tone as well as an increase 
in diastasis. However, in the PBS patient, there is less 
muscle diastasis and greater skin excess that is the prin-
cipal issue. More conservative treatment of the midline 
platysma by plication is performed in these patients.

41.3  Preoperative Evaluation

As with all patients seeking cosmetic surgery, a thor-
ough preoperative consultation will include not only 
the patient’s particular aesthetic defect, but also their 
exact expectations, a complete history, and physical 
and a quick assessment of their psychological and 
emotional well-being. In each of these areas, there are 
issues specific to the massive weight loss patient that 
must be addressed. First, timing of cosmetic surgery 
should be carefully planned. As mentioned previously, 
many PBS patients seek to correct their facial defor-
mity prior to addressing other body contouring sur-
gery. A recent meta-analysis has shown that the 
patient’s weight is likely to fluctuate within the first 
year and long-term weight loss is poorly described in 

the literature [10]. Additionally, it is well known that 
skin will undergo some degree of contraction after 
60% of the body fat is lost. Therefore, it is prudent to 
wait for 6–12 months to allow the skin to reach its final 
position and the patient’s weight to stabilize to avoid 
overcorrection.

Correction of midface deformities focuses on vol-
ume restoration. Areas of the midface that require par-
ticular attention are the tear trough/infraorbital rim, the 
malar eminence, the submalar region, and the nasola-
bial crease. These areas typically undergo the greatest 
volume loss. Additional areas of concern are the tempo-
ral fossa, jawline, and perioral region, and less com-
monly, the glabella and lateral brow. It is important to 
decide preoperatively (1) which areas to address, (2) the 
specific type of filler to be used and lastly, (3) the 
amount needed for effective volume replacement. There 
are scales described for both autologous fat transfer [11] 
and hyaluronic acid derivatives [12], but a universally 
accepted, standardized grading scale has yet to be estab-
lished. If the surgeon is considering autologous fat, it is 
imperative to anticipate the amount of volume needed 
so that an appropriate amount can be harvested.

In the preoperative evaluation, there are unique ana-
tomic considerations in each area of the face. Symmetry 
is of particular importance in the midface, as it is fre-
quently variable and easily correctable. In the perioral 
region, restoration of the normal curves and convexi-
ties of the lip is essential to both redefine the shape of 
the lips as well as to reestablish the lip volume. With 
fat volume loss, the vermilion margin will flatten, and 
volume augmentation will allow the patient to regain 
the healthy, “pouty” look.

Evaluation of the lower face focuses not only on the 
skin, muscle, and fat of the submental region, but also 
the bony substructure, including the strength of the 
anterior jaw projection and position of the hyoid bone. 
Anterior mandibular deficiency, unless corrected, will 
allow cervical skin to hang in unaesthetic positions in 
the PBS patient. Failure to treat weak anterior bony 
projection seriously compromises the final results of 
rejuvenative surgery in these patients.

Even in the PBS patient, a significant amount of 
submental fat may still be present, and cervical lipo-
suction is generally necessary to adequately define the 
cervicomental angle and lower jawline. Fat removal 
should be thorough, and also should be feathered 
peripherally. Excessive liposuction should be avoided, 
but “cobra neck” deformity [13] is uncommon because 
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of the relatively lower incidence of midline platysma 
diastasis. Finally, the overall degree of skin laxity must 
be assessed in order to counsel the patient set appropri-
ate postoperative expectations. In cases of severe skin 
laxity, a truly youthful appearing neck and jawline may 
be impossible or require several revisions to fully 
redrape the skin.

Other preoperative considerations specific to the 
PBS patient include those related to their extensive 
comorbidities. While weight loss surgery can have a 
positive impact on related diseases, such as diabetes, 
the literature is controversial. Several authors have 
reported large cohorts of weight loss patients with sig-
nificant reductions in comorbidities [14, 15] and mor-
tality over time [16, 17] (up to 89% reduction at 
5 years). However, a meta-analysis [10] which included 
only studies with greater than 3 years postoperative 
follow-up noted several flaws in the above-mentioned 
studies’ claims, as well as a statistically significant 
regain in weight for all of the series included at 
10 years. For the cosmetic surgeon, the key to this con-
troversy lies in the possibility that despite the initial 
weight reduction, many patients may return to obesity 
and retain their comorbidities, especially diabetes. It is 
important, therefore, that any contouring surgery be 
deferred for at least a year and extensive preoperative 
medical screening is performed on every PBS patient.

Other well-documented issues in treating the PBS 
patient include cardiac arrhythmias and nutritional 
deficiencies. Up to 10% of patients will develop new 
cardiac arrhythmias after bariatric surgery, and if any 
anomalies are identified on a preoperative electrocar-
diogram, a complete cardiac evaluation is warranted. 
PBS patients may develop hypokalemia and hypomag-
nesemia, and appropriate electrolyte evaluation should 
be performed preoperatively. Massive weight loss 
patients are at significant risk for caloric and nutri-
tional deficiencies in vitamin A, vitamin B12, folate, 
vitamin C, iron, selenium, zinc, and protein [18]. For 
the facial plastic surgeon, important considerations are 
anemia, problems with wound healing, and poor 
immune response optimization. In an outcomes analy-
sis of 139 patients undergoing contouring procedures 
after massive weight loss, 14.4% had wound complica-
tions [19]. To avoid these and other potential compli-
cations, preoperative screening and supplementation is 
recommended. Also common among these patients  
is gastroesophageal reflux, especially if any alteration 
has been made to the GE junction. Some pre- or 

perioperative reflux medication may be indicated when 
operating on these patients. Lastly, these patients 
should be assessed for obstructive sleep apnea and 
potential difficulties with intubation, both of which are 
extremely common in all obese individuals.

As with any patient seeking plastic surgery, it is 
imperative to assess the patient’s psychological well-
being. This is especially true in the massive weight 
loss patient. Studies have found a high rate of psycho-
logical abnormality among persons with extreme obe-
sity who pursue bariatric surgery. Between 20% and 
60% of patients have been diagnosed with axis I psy-
chiatric disorders, the most common of which are 
mood and anxiety disorders [20, 21]. Additionally, 
binge eating is common among this population and 
can return at any time despite the massive weight loss. 
Patients should undergo preoperative psychological 
screening, such as a questionnaire to assess potential 
psychological pathology, especially eating disorders, 
body dysmorphic disorder, and emotional instability. 
Positive screening or suspicions should be referred to a 
mental health professional prior to any cosmetic surgi-
cal procedure. Finally, patients may have unrealistic 
expectations of their final results based on popular fig-
ures who have undergone bariatric surgery with con-
touring. These should be identified and realistic 
expectations should be discussed explicitly with the 
patient preoperatively.

41.3.1  Rhytidectomy in the Postbariatric 
Patient

In tailoring a procedure for the postbariatric surgery 
patient, it should be kept in mind that the laxity, excess, 
and ptosis of the skin generally exceed those of  
the superficial musculoaponeurotic system (SMAS). 
Rhytidectomy in these patients is still a standard pro-
cedure with appropriate modifications. Rather than 
detail the complete procedure, described here are the 
important considerations and modifications to a stan-
dard SMAS rhytidectomy necessary in postbariatric 
surgery patients. The skin incision can enter the tem-
poral hairline above the helical root only if the vector 
of planned facial elevation is predominantly postero-
superiorly, not superiorly, oriented; if the vector of flap 
movement is mostly superior in direction, the incision 
should course around the sideburn pretrichially to 
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avoid elevation of the temporal hair tuft. It should be 
remembered that post-bariatric rhytidectomy patients 
are generally younger than the traditional patient with 
an aging face, and are undergoing facial surgery to 
match their facial appearance with their rejuvenated 
body; these patients are often reluctant to commit to a 
specific hairstyle to camouflage an occipital scar. The 
vector of elevation in the neck can be mostly superior 
in direction, and with care the incision across the mas-
toid skin and into the hairline can be avoided. Patients 
appreciate the absence of this obvious portion of the 
scar, especially when seeking to resume a more active 
and athletic lifestyle. In patients with severe skin lax-
ity, it may not be possible to contour the postauricular 
area smoothly without the occipital portion of the skin 
incision. The skin may “bunch” along the postauricu-
lar scar, but this can be redraped if the incision is 
extended into the hairline, or the scar can be revised 
6–8 weeks after surgery as a planned, second stage. 
These options should be discussed preoperatively with 
the patient and a plan of action determined before 
surgery.

Suction-assisted or direct lipectomy, or both, in the 
submental triangle and jowl areas can be judiciously 
performed to assist in creating a smooth, contoured, 
sculpted neckline. In the midline, paramedian platys-
mal bands are identified and the edges undermined 
from the submental crease inferiorly to a point 1 cm 
above the thyroid cartilage. If the bands are particu-
larly thick or prominent, a vertical strip of muscle is 
excised from the medial edge of each platysmal band. 
The platysmal edges are then sutured from superior to 
inferior with a running 3–0 polydiaxone suture, which 
then returns superiorly with wider tissue bites to be 
tied in the submental region. This creates a sturdy sling 
for support of the submentum. Correction of the defor-
mity requires significantly more skin undermining 
than the typical rhytidectomy to redrape the elevated 
skin smoothly. Particularly in the patient with massive 
weight loss, the inelasticity of the skin increases the 
chance of a “lateral sweep,” and it is important that the 
skin flap be elevated and redraped in a smooth, ten-
sion-free fashion. If poor chin projection is present, a 
chin implant should be placed to assist in defining the 
cervicomental angle. Occasionally, modest transverse 
skin excision from the posterior border of the submen-
tal incision may be necessary. SMAS elevation and 
imbrication are performed in the standard fashion, 
although, as stated earlier, relatively less elevation of 

this layer is necessary than in the typical rhytidoplasty. 
The skin is then redraped and trimmed appropriately. 
The authors now treat all flaps with platelet-rich fibrin 
matrix (Fibrinet, Cascade Medical Enterprises, Inc, 
Englewood, NJ) to aid in hemostasis and wound heal-
ing. No drains are used, all incisions are closed, and a 
compressive dressing applied.

Postoperatively, early ambulation of the PBS patient 
is essential, as Aly et al. [22] noted a 9% incidence of 
pulmonary embolism in PBS patient undergoing 
abdominoplasty. Later, the patient should be assessed 
for residual skin redundancy. A “tuck-up” procedure 
may be necessary as early as 2–3 months postopera-
tively to address this additional skin excess; it is pref-
erable to address this severe skin excess at a later date 
rather than overtighten the skin during the primary 
procedure, so as to minimize a “lateral sweep defor-
mity.” At the same time, contour irregularities in the 
postauricular sulcus (not uncommon if the occipital 
portion of the incision is not used) can be treated with 
conservative resection.

41.3.2  Volume Restoration of the Lower 
Two-Thirds of the Face

Volume loss out of proportion to skin redundancy is the 
primary element of acute midfacial aging after bariat-
ric surgery. As such, aggressive skin redraping can eas-
ily lead to a “pulled” or “windswept” look, especially 
in the midface. Appropriate volume augmentation, 
especially in the submalar area can rejuvenate the face 
and reduce the chance of a “lateral sweep deformity” 
[23]. A measured approach to midfacial rejuvenation is 
essential to maximize results. Moreover, perioral vol-
ume loss, particularly in the lips, also ages the PBS 
patient’s appearance, and a comprehensive treatment 
plan is critical to success in this area as well.

Midfacial fat atrophy after PBS will lead to signs 
of aging out of proportion to the patient’s chronologi-
cal age. Infraorbital hollowing and nasojugal troughs 
will lead to a “tired” and “sad” periorbital expression, 
and may also “unmask” lower eyelid fat pseudoher-
niation. Fat transposition blepharoplasty can be con-
sidered, but the volume of fat available is generally 
inadequate to correct the severe degree of volume loss 
present. Midface lifting provides inadequate volume, 
as the midface has atrophied, not descended. Volume 
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augmentation with extrinsic material is generally nec-
essary to allow the skin envelope to properly drape 
over the midface skeleton. True bony deficiencies 
should be corrected with skeletal augmentation. 
Alloplasts (such as tear trough or malar/submalar 
implants) can be considered for additional midface 
volume, but should be used with caution, as a thinned 
soft tissue envelope will fail to camouflage the 
implant’s edges.

Perioral volumizing is performed in the nasolabial 
crease, marionette folds, and lips. Relatively speaking, 
nasolabial crease treatment is less critical in the PBS 
patient than in the typical aging patient. The nasolabial 
fold is highlighted by the lateral depression caused  
by malar soft tissue atrophy. Once malar volume is 
restored, conservative filling of the nasolabial crease is 
generally sufficient. However, volume restoration of 
the labiomandibular groove can further smooth the 
natural convexities of the lower face. Finally, restoring 
the volume of the lips not only effaces lip rhytids but 
reestablishes proper balance of the lower face.

Given the younger age of PBS patients, long-term 
correction is desirable. Additionally, larger volumes 
are generally required, which will also have signifi-
cant financial implications. In light of this volume/
persistence need, autologous fat transfer, long-lasting 
hyaluronic acid derivatives (HA), calcium hydroxy-
lapatite, and poly-L-lactic acid should be considered. 
A complete description of each filler is beyond the 
scope of this chapter; however, a brief review of the 
materials and their uses is reasonable.

Hyaluronic acid products are glycosaminoglycans 
(GAGs) that are found extensively in the native extra-
cellular matrix of connective tissues. The hydrophilic 
composition of GAGs attracts water into the extracel-
lular matrix conferring a degree of turgor to the tissue, 
which acts as a hydrating agent and increases its effect 
as a volumizing agent. Hyaluronic acid has the unique 
property of being identical in all species; therefore, its 
derivatives should not be antigenic across species. 
Lowe et al. [24] published a series of 709 patients who 
underwent injections of Hylaform or Restylane with-
out preoperative skin testing. In three patients (0.4%), 
a delayed inflammatory reaction was observed at the 
site of injection. After transplantation, the hyaluronic 
acid derivatives undergo local degradation by hydroly-
sis and eventual metabolism by the liver. Commercially 
available injectables consist of hyaluronic acid deriva-
tives that have been cross-linked to form a gel matrix 

which prolongs their degradation in vivo. Several large 
series have confirmed the duration of the augmentation 
achieved with these compounds to be approximately 
6–9 months [25–29].

These fillers are approved for mid-deep dermal 
injection; however, they may be used in an “off-label” 
fashion to provide large volume augmentation with 
both deep dermal and subcutaneous placement. Two to 
six cubic centimeters per side may be necessary, and 
care should be taken to blend the edges of the treated 
areas, especially in the nasojugal grooves, where these 
fillers need to be deposited in a supraperiosteal plane.

Similar in action to hyaluronic acid derivatives that 
rely solely on their own volume to augment soft tis-
sues, a cross-linked porcine collagen has recently been 
introduced to use in the United States which can be 
similarly used and may persist longer [30].

Two other fillers are available that rely in part or 
fully on the body’s response to the injected material. 
Injectable calcium hydroxylapatite beads are sus-
pended in a mixture of glycerin, water, and cellulose 
(Radiesse, Bioform Medical, Inc., San Mateo, CA). 
Once injected subdermally, collagen deposition around 
the beads provides additional volume correction which 
can last 12–18 months [31]. Even and smooth subder-
mal distribution is important; placement in the subor-
bital grooves should in general be avoided, as the thin 
overlying skin and soft tissues provide little camou-
flage or blending to the injected material, which may 
then be visible as a distinct mass.

Similarly, injectable poly-L-lactic acid (PLLA, 
Sculptra, Dermik Laboratories, Inc., Berwyn, PA) is a 
suspension of PLLA beads that are injected subder-
mally. A progressive fibrosis around the individual 
beads ultimately generates a thickening of the dermis 
and volume augmentation, but multiple treatments are 
generally needed [32]. At the time of this writing, 
PLLA is approved for HIV antiretroviral therapy- 
associated lipoatrophy, and FDA approval for cosmetic 
uses is still pending. However, the longevity of effect 
of 2 years or more makes PLLA a reasonable option 
for volume augmentation in PBS patients.

Autologous fat transfer remains the large volume 
facial filler of choice when a permanent solution is 
desired. In 1893, Neuber [33] first used autologous fat 
for soft tissue augmentation. Over the years, the use of 
adipose grafts in soft tissue augmentation has wavered 
due to the high rate of graft resorption, as well as the 
unpredictable degree of volume loss. With the advent 
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of liposuction in the 1970s, autologous fat grafting 
increased in popularity due to increased ease of har-
vest. Various other techniques for obtaining adipose 
tissue have been proposed, including syringe extrac-
tion and open harvest. Once extracted, the fat must be 
pretreated to remove inflammatory mediators and iso-
late the components necessary for implantation. Many 
authors have described techniques of fat washing, cen-
trifugation, and filtration; however, no methodology is 
widely accepted as superior. Harvested and prepared 
adipose grafts generally are injected with a large-bore 
(14- to 18-gauge) needle or cannula just below the der-
mis. Unlike the hyaluronic acid derivatives, a substan-
tial overcorrection is required due to the large degree 
of resorption with time. Authors report that anywhere 
between 30% and 60% of the injected fat will be 
resorbed [34, 35]. However, mixing the adipocytes 
with an appropriate platelet-rich plasma [36] has been 
shown to enhance graft survival.

41.4  Postoperative Care  
and Complications

Postoperative care of the massive weight loss patient 
following cosmetic surgery is relatively straightfor-
ward with a few exceptions. The postrhytidectomy 
patient is typically observed overnight and discharged 
in the morning after dressing change. The incidence of 
minor hematoma following rhytidectomy is relatively 
low (approximately 0.4–3%) and has recently been 
shown to improve with the use of fibrin glue prior to 
closure [37], and this is expected to be similar with the 
use of a platelet-rich fibrin matrix. Due to severity of 
the skin laxity, the skin may have a tendency to bunch 
along the incision lines. The patient must be instructed 
to massage these areas and the surgeon must note these 
on early postoperative visits to observe for possible 
revision. The patient may experience inflammation 
and ecchymosis for up to 2 months, but typically feel 
comfortable going out in public after 2 weeks [13]. 
There is a strong possibility of the need for minor revi-
sion procedures, which should be discussed with the 
patient postoperatively.

The patients injected with volume fillers must be 
continually assessed for significant absorption of the 
injected material and an irregular contour once the 
edema has subsided. Injection site swelling and minor 

bruising is common, but typically last no more than 
4–7 days [38]. If a subcutaneous nodule is prominent 
(particularly with the use of particulate fillers like cal-
cium hydroxylapatite or PLLA), it may require exci-
sion if conservative measures (such as massage or 
corticosteroid injection) fail. This is especially com-
mon in the thin skin of the nasojugal groove if the 
injection accidentally infiltrates the orbicularis muscle. 
If hyaluronic acid products have been used, enzymatic 
degradation with hyaluronidase may be employed. 
Additionally, if a temporary filler is used, the patient 
will require periodic follow-up to assess for repeat 
augmentation; additional injections may be necessary 
as early as 4 months after the initial treatment, depend-
ing on the location, with highly mobile areas such as 
the lips typically requiring earlier retreatment.

Nutritional deficiencies are common in this patient 
population and should be suspected if poor wound 
healing is encountered. In these cases, diet modifica-
tion, nutritional consultation, and even addition of a 
daily multivitamin may improve a patient’s result.

41.5  Conclusions

Massive weight loss results in an overall improvement 
in quality of life, but can cause significant facial cos-
metic deformity. The loss of volume in the midface 
and severe skin laxity of the cervicofacial junction 
often leads PBS patients to seek facial contouring pro-
cedures. It is important for the cosmetic surgeon to 
understand the pathomechanics behind these aesthetic 
defects in order to appropriately address them. The 
midfacial and perioral volume loss is easily correct-
able with injectable fillers. The excess skin laxity can 
be fixed using the modified rhytidectomy technique 
(Fig. 41.1). To achieve an optimal result in a safe  
manner, a good understanding of the special pre- and 
postoperative needs of the PBS patient is imperative.
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42.1  Introduction

There are a variety of possible complications of face-
lift surgery. The surgeon should be well aware of all 
the possible risks and know how to prevent them or 
make an early diagnosis in order to treat the complica-
tion in time. This may reduce tissue damage compared 
to a late diagnosis.

42.2  Complications

42.2.1  Asymmetry

Asymmetry usually results from excess excision of 
skin from one side of the face or from unequal pull on 
the flaps, not in the same direction, on each side. 
Distortion of the earlobe is common if the closure is 
performed under any tension around the bottom of the 
ear. Revision surgery may have to be performed.

42.2.2  Bleeding

Postoperative bleeding may occur if the vessels are not 
completely ligated or electrocoagulated.

Other causes of bleeding include:

1. Surgical technique
2. Aspirin or nonsteroidal anti-inflammatory drugs 

(NSAIDS)
3. Hypertension
4. Anticoagulation drugs (coumadin)
5. Blood dyscrasia
6. History of easy bruising

42.2.3  Dehiscence

Tight wound closure with tension may result in wound 
dehiscence. This may require resuturing but if the tis-
sues are friable, the wound may have to be allowed to 
heal with secondary intention.

42.2.4  Dog Ear

A dog ear may occur in the temporal region or the pos-
terior neck or scalp. Most will tend to resolve over a 
few months. It is easier to repair the dog ear at the end 
of the surgical procedure but revision may be per-
formed at a secondary surgery.

42.2.5  Ear Deformities

Excessive tension is the usual cause of ear deformity. 
Excision of skin around the ear should be performed 
after tension sutures have been inserted above the ear 
and behind the ear. Secondary surgery may be necessary 
to correct a deformity.

Complications of Facelift Surgery
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42.2.6  Edema

Edema usually subsides within the first few weeks. 
Chronic edema should be investigated for causes other 
than the surgery. Diuretics are not usually recommended.

42.2.7  Hair Loss

Hair loss can occur as the result of a tight closure and 
tension on the hair-bearing tissues. Most of the time 
the hair will regrow over time. Repair of the area of 
chronic hair loss may require excision (after 6 months) 
of the bare region or hair transplantation can be 
performed.

42.2.8  Hematoma

An expanding hematoma (pain and swelling of the 
side of the face) is a surgical emergency and requires 
early wound exploration with evacuation of the hema-
toma, ligation of bleeder, and probably needs to be 
drained at the time of closure [1].

42.2.9  Infection

Infection is rare (11 in 6,166 cases or 0.18% [2]). 
Inflammation may be treated with topical steroids and 
any infection should be treated with appropriate antibi-
otics. Heat applied locally is helpful.

42.2.10  Irregularities

Irregularities may be the result of coming too close to 
the skin in developing the facial flap. Indentations of 
the skin following face-lift surgery can be treated with 
a filler, preferably autologous fat. In one case indenta-
tion occurred from a very tight S suture in a modified 
face-lift (S-lift) (Fig. 42.1). This resolved over a 

couple of months without treatment except massage 
of the area.

42.2.11  Necrosis

Necrosis can be the result of the flaps being too thin or 
the closure being too tight. Smokers are very suscep-
tible to flap necrosis if the smoking is not completely 
stopped prior to and after surgery [3]. Especially dan-
gerous is electrocoagulation of bleeders on the skin 
flap. The oozing of blood on the skin flap should be 
treated with compression only.

42.2.12  Neurological

Any of the facial sensory or motor nerves in the area of 
the face-lift may be injured. Especially susceptible are 

Fig. 42.1 This patient had an S-lift and 1 week after surgery 
began to develop a swelling of the right cheek. On examination 
there was a soft swelling that became an indentation when com-
pressed by the finger. Simple observation with mild massage of 
the area allowed the problem to resolve that originated from too 
tight a closure of the purse string S suture in the parotid fascia
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the branches of the facial nerve and the anterior and 
posterior auricular nerves. Prevention is a necessity. 
The surgeon should understand facial anatomy and the 
three-dimensional relationship of the nerves.

Temporary paresis can occur with injection of local 
anesthesia into the area of the nerve or from traction on 
the nerve. This type of paralysis can be observed until 
it clears. If there is any question of motor nerve transec-
tion then studies should be performed to establish nerve 
conduction. Early repair of a transected nerve will aid 
in more complete and earlier return of function.

42.2.13  Pain

Persistent facial pain is rare. If acute following surgery 
this may suggest an expanding hematoma. If chronic 
branches of the sensory cervical nerves may have been 
injured. The pain will usually subside within 6 months. 
Nerve blocks may give temporary relief.

42.2.14  Pigmentation Changes

Hyperpigmentation may follow facial ecchymoses even 
with full resolution of the bruising. Sunlight exposure 
may increase the possibility of hyperpigmentation.

Patients with telangiectasias may develop more 
after rhytidectomy.

42.2.15  Salivary Fistula

Sutures placed deep in the parotid fascia (part of the 
SMAS) can result in a salivary fistula (rare) (Fig. 42.2). 
Treatment would require removal of the offending 
suture, bland diet, and Donnatol four times daily to 
reduce the salivary flow. The fistula usually heals very 
readily with this treatment.

42.2.16  Scar

Scars are usually a physiologic response to injury and 
may be hypertrophic or keloid. Keloid scars can be 
hereditary. Tight closure can contribute to a widened 
scar (Fig. 42.3).

There are a variety of treatments for keloids and 
hypertrophic scars including steroid injection, surgery, 
5-fluorouracil injection, silicone gel sheeting, bleomy-
cin injection, or a combination of these.

42.2.17  Seroma

Seroma may occur following an unrecognized hema-
toma under the skin flap. Syringe with needle drainage 
followed by compression may resolve the problem. 
Open drainage with suction catheter can be used for 
persistent seroma.

Fig. 42.2 Scar at the anterior inferior portion of the ear following 
S-lift. Surgical revision was necessary



474 M.A. Shiffman

References

 1. Niamtu III J. Expanding hematoma in face-lift surgery: lit-
erature review, case presentations, and caveats. Dermatol 
Surg. 2005;31(9 Part 1):1134–44.

 2. LeRoy JL, Rees TD, Nolan III WB. Infections requiring hos-
pital readmission following face lift surgery: incidence, 

treatment, and sequelae. Plast Reconstr Surg. 1994;93(3): 
533–6.

 3. Rees TD, Liverett MD, Guy CL. The effect of cigarette 
smoking on skin-flap survival in face lift patient. Plast 
Reconstr Surg. 1984;73(6):911–5.

c

ba

Fig. 42.3 (a) Patient developed a soft swelling a few days after 
modified face-lift. This was drained with a suction catheter. The 
wound drained 120 ml clear fluid daily. (b) Following removal 
of the vacuum reservoir there was no drainage after 1 min. 

(c) Following biting of a wedge of lime, there was drainage 
starting at the end of the catheter within 5 s. The diagnosis of 
salivary fistula was confirmed
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43.1  Introduction

The procedures of forehead lifting are those that tend 
to change the apparent descent or the other effects of 
the soft tissue aging located over the skeletal supraor-
bital ring, fixing the eyebrow descent and the appear-
ance of wrinkles or furrows and in some cases removing 
the leftover frontal skin. When speaking of techniques 
of forehead lifting it is necessary to talk about the 
diverse ways to deal with the rejuvenation of a specific 
face area, as it is the superior third. Sometimes the 
completed procedure, even if is open or with minimum 
system invasion, does not obtain the expected results, 
which has generated multiple variations of the surgical 
approach applied and the suspension techniques.

There is a necessity to treat the superior face seg-
ment where the aging process is marked. As a conse-
quence it brings the surgical approach and techniques 
applied for its adjustment that have been improved 
trying to diminish the poor result and the appearance 
of the undesired effects like alopecia, scars, or paras-
thesia [1, 2].

The object of this chapter is to expose how and 
when to use a procedure and the advantages and disad-
vantages of each of the different approaches and tech-
niques used for forehead lifting and also to discuss 
these based on the experience of the senior author who 
uses them according to the indications required for 
each particular case. The selection of the ideal surgical 
techniques for the patient, that is occasionally a reason 
of controversy, must be the result of the joint search 
between the doctor in charge and his patients.

It is understood that the endoscopic forehead  lifting 
is nowadays the most used technique because of its 
versatility and benefits and this is widely reco gnized 
by the majority of authors in facial rejuve nation [3, 4].

The ideal approach for the forehead-lift must allow 
an efficient loosening and elimination of the adhesions 
that prevent the free displacement upward of the inelas-
tic structures of the forehead and obtaining reversion 
of the frontal orbital ptosis generated by aging. This 
situation is more relevant when the forehead-lift takes 
part, along with blepharoplasty, as an integral treat-
ment for the facial superior third.

In this chapter the coronal approach is excluded, 
in spite of being for several years the standard method 
for superior face rejuvenation. At the moment it has 
been in disuse for being an invasive technique that 
requires an ample and notorious incision generating 
problems of sensitivity and healing as well as greater 
morbidity.

43.2  Historical Review

The first literary mention referring to the elevation of the 
facial third superior was by Passot [5], who used elliptic 
excision in the forehead skin. Hunt in 1926 [6] described 
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his technique using incisions by the edge of the hairline 
in the implantation and in the forehead skin, this being 
the beginning of the pretrichial approach. In 1930, 
Passot [7] suggested using a direct incision by the supe-
rior edge of the eyebrow end and removing the superflu-
ous skin, which constitutes the first description of the 
direct eyebrow-lift, as it is actually known. Fomon, in 
1939 [8], was the first to indicate that anatomically, the 
frontal skin continue with the epicranium, and the 
importance of the muscular fascia implantation, which 
is important to understand the necessity to dry out the 
superfluous skin and the possibility to realize a frontal 
anchorage from the epicranium [9].

Motivated by the short duration of the results of 
the first forehead lifting the necessity to include the 
management of the frontal muscle was described; ini-
tially with chemical denervation using alcohol, no 
satisfactory results were obtained, which generate the 
necessity to evolve in the handling of the correspond-
ing muscles of the frontal region. In 1962, Gonzalez 
Ulloa [10] described the utility of the frontal myoto-
mies and in 1964 Marino and Gandolfo [11] reported 
on myotomies of the corrugators, which are still being 
used [12]. Vinas was the first to enumerate the repair 
points in the forehead-lift and in order to obtain ele-
vation of the end of the eyebrow it is necessary to 
perform lateral traction that are elements still in force 
[1]. The repair points described by Vinas are the 
inelastic aponeurotic layer on the frontal muscle, 
which has importance in the vertical traction, neces-
sary for the correction of eyebrow ptosis and the 
ledge of the orbital bony with its adhesions to the soft 
tissue that must be dried out to allow mobilization of 
the glabellar area. In addition Vinas was the first to 
classify wrinkles into two types: Transitory and per-
sistent according to its relation with the movements 
of the facial expression [13]. These findings were 
integrated by Kaye in 1977 [14] who used a coronal 
approach for the frontal repairs and complementary 
rhytidectomy.

During the following decades few modifications to 
the repair points were made until the 1990s when revo-
lutionary change was made to the approach of fore-
head lifting; Vasconez and Isse [15, 16] presented 
initial experiences using endoscopy in the correction 
of the eyebrow ptosis as did Chajchir [17, 18]. Chajchir 
postulated the bases for the use of surgical endoscopy 
in the accomplishment of forehead lifting, emphasiz-
ing that it is a functional dynamic process.

43.3  Anatomic Guidelines

In order to estimate the anatomy of the facial third 
superior, it is necessary to specify the anatomic limits 
of forehead: the superior edge is defined by the hair-
line implantation, the inferior edge in its medial por-
tion by the frontonasal or glabella suture and laterally 
to the superior orbital margin. The bony structures 
are constituted by the frontal bone and its joints with 
the nasal bones and with the frontal process of the 
jawbone; laterally, with the frontal zygomatic bone 
union, and in the temporal cavity with the main wing 
of the sphenoid [19]. Hairline implantation can be 
influenced by several factors in its conformation such 
as age, sex, individual, familial or cultural character-
istics, and conditioning of the handling of scars and 
attenuation of the same [19–22]. The eyebrow thick-
ness, as well, can present similar individual varia-
tions too, and in addition to external alteration like 
shaved and the tattoo, the position and the contour of 
the same are important in the facial expression and 
aesthetic, defining gender characteristics, as well as, 
in men are thicker and more straight than women 
which are thinner and curved, given the lower implan-
tation through the orbital rim, in man higher than 
women [22, 23].

The superior orbital margin is a palpable bony 
prominence or visible in individuals, especially in 
Latin people; besides, it can be even more notorious 
creating a fall in the skin over the eyebrow [22–24]. 
The lateral limit of the forehead corresponds to another 
bony repair point which is the temporal line that is eas-
ily palpable with the mastication movements. It is an 
important point to locate the temporal artery. To the 
lateral one, the frontomalar suture is found, located 
10 mm from the external canthus. The frontal nerve is 
usually found at 5 mm previous to the tragus up to 
15 mm to the end of the eyebrow, over the zygomatic 
arc, leading to the external canthal and area of 2.5 cm2 
approximately as a secure area [24–26]. The supraor-
bital hole described, habitually in literature, in the 
superior edge of the ciliary arc corresponds properly to 
49% foramen, 26% foramina, and present in just one 
side in 25% of the patients [27]; anatomical dissec-
tions realized by the senior author have shown that in 
some patients a proper orifice does not exist and the 
supraorbital nerve traverses a channel to the level of 
the orbital ceiling, to ascend by the frontal region after 
passing through a notch (Fig. 43.1).
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Anatomically, the frontal muscle has two ways of 
consideration: the first one, as an individual previous 
muscular unit and the second one, as a continuation of 
the digastric muscle that starts from an initial posterior 
belly, the occipital muscle. This is the primary elevator 
of the eyebrow; it has multiple insertions, the vertical 
fibers end up anchoring at the depressor muscle and 
the longitudinal ones have fibrous digitations along 
their run to a skin level giving as a result, the vector of 
contraction of the same going upward and vertically, 
producing the ascent of all the structures of the fore-
head and the formation of transverse lines on the skin 
to the contraction, as a consequence of their fibrous 
anchorages. This muscle is innervated by the frontal 
branch of the face [19, 21, 22, 28] (Fig. 43.2).

The corrugator muscle, measuring 2.5 cm/1 cm is 
thin, with fibers oriented in an oblique direction; it is 
located in the lateral region glabella, over the nasof-
rontal suture. Two types of fibers are inserted in the 
medial portion of the superciliary arc: The short fibers 
are directed upward up to the deep layer of the skin 
where the eyebrow begins, to be inserted. The long 
fibers, in oblique direction are inserted in the middle 
part and the end of the eyebrow, throughout the frontal 
muscle and the orbicular muscle. It is a forehead 
depressor; the simultaneous contraction of both types 
of fibers produce elevation of the beginning and the 
middle part of the eyebrow, acting in conjunction with 
the frontal muscle at the same time; with the orbicular 
of the eyelids, it produces a depression at the end of the 
eyebrow, which produces horizontal lines in the gla-
bellar area. With the superciliary depressor it produces 
vertical lines in the skin. Its innervations take place 

through the temporal ramification of the facial nerve 
[19, 21, 22, 24, 28] (Fig. 43.2).

The procerus or pyramidal muscles have their ori-
gin in the nasal back; they are two vertical muscular 
beams, which are inserted in the frontal muscle, from 
glabella to the lower middle part of the forehead. 
They are frontal depressors, and create interciliary 
horizontal lines due to their contraction of the infe-
rior skin of the forehead descend. [19–22, 26, 28] 
(Fig. 43.2).

The superciliary depressor muscle is the most 
superficial one of the glabellar area; for some authors, 
it makes part of the orbicular muscle. It is located in 
the middle arc of the eyebrow and it is inserted in the 
nasal in the frontal bone, extending itself to get mixed 
with the procerus and frontal muscles. Its action ele-
vates the beginning of the eyebrow and descends the 
middle portion and the skin of it and generates the 
vertical furrows of the beginning of the region and 
the middle portion of the eyebrow [22, 26, 28]. It is 
innervated by the ramification of the facial nerve 
(Fig. 43.2).

Fig. 43.1 Corpse dissection with the supraorbital package (SOP) 
in relation to the notch (N), and the right supratrochlear nerve 
(SN). The frontal soft tissues have been rejected forward and 
downward (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.2 The existing relation in the muscles of the frontal 
region is observed. Frontal muscle (FM), corrugator muscle 
(CM), procerus muscle (PM), orbicular muscle (OM) and its 
intimate relation with the superciliary depressing muscle (DM)
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The orbicular muscle has a concentric disposition 
over the orbit and circumferential vectors; it is wide, 
flat, inserted in the nasal portion of the frontal bone 
and in the frontal process of the jawbone, previous to 
the middle canthal ligament. It presents two portions: 
the orbital and palpebral. The palpebral portion has 
two fibrous insertions in the eyelid; the orbital por-
tion has bony insertions. Its function is to approxi-
mate the loosened edge of the eyelid and provoke the 
occlusion of the palpebral cleavage. Its joint action 
produces descent of the eyebrow position. It is inner-
vated by the ramification of facial nerve [19, 21, 22, 
25, 28] (Fig. 43.2).

The areolar lax tissue is the continuation of the sub-
galeal tissue. The supraorbital insertion of the orbicu-
lar muscle is a strong ligament, formed, as well, by 
lateral and middle orbital ligaments [19, 20, 29].

The supraorbital and supratrochlear nerves give the 
sensitive innervations of the skin and the innervation’s 
mechanism comes from the facial nerve [22, 24–27].

The Sentinel vein is an important repair point in 
the endoscopic surgery; to avoid injuring it, it must 
be identified. It is located at the superior and lateral 
tail of the eyebrow and in some cases can be dupli-
cated; it is a structure of transition that perforates 
the band and it is deepened in company of the fron-
tal facial nerve, toward the lateral superior zone [30] 
(Fig. 43.3).

The frontal skin is the continuity of the scalp. It 
presents five well-defined layers: skin, subcutaneous 

cell tissue, galea aponeurotic, areolar lax tissue, and 
periosteum. The skin is thin, rich in sebaceous glands, 
and sudoriparous; it is anchored in a homogeneous 
layer of compact adipose tissue and dense fibrous 
 tissue separate it from the muscles label, which gen-
erates major quantity of lines of expression. The mus-
cular aponeurosis is the continuation, in double layer 
of the facial SMAS, [12] keeping the different fore-
head muscle and the periocular area that possess two 
types of action: passive by traction and active by  
contraction. By its passive action it maintains the 
muscular anchorage and the others structures, while, 
in contraction puts close together the insertion ends 
[28, 31] (Fig. 43.4).

43.4  The Eyebrow and Forehead  
as an Aesthetic Unit

In the surgery of the facial third superior; the fore-
head, eyebrow, and eyelid must be dynamically ana-
lyzed. The patients consult by the apparent excess of 
palpebral skin, without noticing that in occasions the 
drop of the eyebrow is one that generates an over 
dimensioning of redundancy of the eyelid’s skin. In 
the last one is located one of the main keys to estab-
lish in the ptotic forehead, when it really corresponds 
to the drop of the eyebrow, below the orbital bony 
ledge, whether it is due to looseness or excess in the 

Fig. 43.3 Sentinel vein (SV) and frontal branch of the facial 
nerve (FN). The shaded area shows the orbital rim (Photo cour-
tesy Dr. Jaime Ramirez)

Fig. 43.4 The layers in the dissection of the frontal region 
are observed. Skin (S), subcutaneous cell tissue (SC), 
muscle (M), periosteum (PE), frontal bone (FB)
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skin of the eyelid. Bellow regarding, before carrying 
out a cosmetic blepharoplasty, to make the simula-
tion of the ideal position of the eyebrow, having the 
patients sitting down or standing up, move the eye-
brow with the finger to the new wanted position and 
visualize the amount of the skin of the eyelid that 
still looks redundant preventing the definition of 
superior palpebral furrow. This is done at this 
moment and not before (Fig. 43.5). It is expected 
that the doctor realize this presurgical maneuver of 
measurement and demarcation commenting to the 
patient his findings. Then the patient will agree with 
greater facility to the approval of the integral treat-
ment of the suspension forehead lifting with 
blepharoplasty.

It is also important to do a previous analysis of the 
factors that influence the eyebrows and forehead aes-
thetic unit, which must be postsurgically controlled to 
extend the obtained results, which are: intrinsic factors 
such as lost elasticity of the tissue and the marked 
activity of the depressor muscle and the extrinsic fac-
tors such as the gravity, the photo exposure, and the 
tobacco addiction.

43.5  Position of the Eyebrows

The beauty concept must consider the cultural differ-
ences and also manage a parameter for each one of 
the sexes. Aesthetically, the ideal position of the eye-
brow in women is defined as a smooth arch, located 
above the orbital rim, with its higher point coinciding 
with an imaginary line traced between the lateral 
limbo and the lateral canthus. The eyebrow descends 
to the point where the imaginary line ends, drawn up 
between the facial alar furrow and the lateral canthus 
[32] (Fig. 43.6).

In men, the eyebrow takes a horizontal line shape to 
level the orbital rim. With this reference it is under-
stood that the major efforts put in the repositioning of 
the feminine eyebrow must be directed toward the ele-
vation of the lateral portion; in men the final elevation 
of the eyebrow must leave the middle portion and the 
lateral one approximately to the same height prevent-
ing in the patient feminine features.

43.6  General Indications

Traditionally, the main indications for forehead-lift 
include:

1. To elevate the ptotic eyebrows
2. To correct asymmetry of the eyebrows

Fig. 43.5 Simulation of the final desired position of the eye-
brow and marking in the superior eyelid for the resection of the 
redundant skin (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.6 The ideal position of the eyebrow in women is 
observed (Photo courtesy Dr. Jaime Ramirez)
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3. To reduce
(a) The palpebral redundant skin
(b) The frontal furrows
(c) The glabella furrows
(d) The lines of the lateral canthus expression

4. To elevate the aesthetic unit of the forehead
5. To modify, when desired, the implantation line of 

the hair
6. To diminish the extension of the frontal skin, when 

it tends to be redundant

These indications can be presented singly or in con-
junction, doing necessary to consider in each case, the 
best way of possible approach. Intervening a young 
patient with an asymmetry of the eyebrow without any 
mark of the glabellar furrows, and a male patient, an 
adult with scarce hair and frontal marked furrows is 
not the same.

In literature, the technique and approach terms are 
frequently distorted, which generates confusion. For 
the authors, the approach is used to indicate the place 
where the incision is realized and the used plane for the 
dissection, whereas the technique refers to the inter-
vention of the repair points and the suspension mecha-
nism that is used for the correction of the  eyebrow 
ptosis and the reduction of the frontal furrows.

43.7  How to Choose the Approach 
and the Technique?

The technique must be individualized for each patient. 
Sex, age, physical features, and expectation should be 
considered. In order to define the way to approach and 
the technique of frontal suspension the following must 
be analyzed: degree of ptosis, depth level of the fur-
rows of the skin, eyebrows asymmetry, amount of 
redundant skin, and the implantation pattern of hair.

43.7.1  Frontal Ptosis Degree

The higher the ptosis degree, the more aggressive the 
suspension techniques must be, whether this is done 
through opened or closed approach.

43.7.2  Depth of the Skin Furrows

In patients, especially old men with tendency to bald-
ness and with pronounced frontal furrow, the incisions 
can be camouflaged in the furrow, allowing a direct 
approach of the frontal region to suspend.

43.7.3  Asymmetries

The direct approach allows a more precise correction 
of the asymmetric position of the eyebrow. It would 
not be an option in patients that do not require a treat-
ment in other areas of forehead and accept a possible 
visible scar.

43.7.4  Frontal Redundant Skin

This implies the necessity of exeresis for which the 
open approach of pretrichal type or trichial allows edge 
to edge suspension.

43.7.5  Implantation Pattern  
of the Hairline

This can also condition the selection of the approach 
for the eyebrow and forehead suspension. Once the 
objectives of the procedure are defined, which can be 
directed to attenuate the strong expression of the gla-
bella muscle spasms or revert and to correct the 
asymmetry of the eyebrow position, the approach 
must be selected considering the line of the hair 
implantation that can commonly be influenced in 
men by genetic factors like the alopecia. On the other 
hand, the line of high implantation in women causes 
that the approach selected do not elevate the hairline 
even more and can even facilitate the manipulation 
to diminish the length of the frontal skin, standing 
out in this situation the pretrichial–trichial approach 
(Fig. 43.7).
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Fig. 43.7 The implantation lines of the 
hair and the corresponding approach 
options are observed
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An approach can be chosen, according to Lazor and 
Cheney [33], considering the implantation line of the 
hair as it is observed in Fig. 43.7.

43.8  What Fixing Approaches  
and Techniques Do We Use?

(a) Coronal
(b) Pretrichial/Trichial
(c) Medio-Frontal
(d) Direct Eyebrow Lift
(e) Endoscopic

43.8.1  Coronal

Nowadays a facial approach is rarely used.
Dissection plan: Subgaleal
Advantages: An excellent exposure and direct 

access to the frontal myotomy.
Disadvantages: It is an invasive surgical approach; 

there is a risk of hematoma, elevation of the implanta-
tion line of the hair and alopecic scar. This can produce 
vertical enlargement of the forehead. It is not used for 
the scar and has limited uses in men.

43.8.2  Pretrichial/Trichial

Preparation: The definition of the incision is realized, 
immediately in front of the hairline, in a zigzag shape 
reaching to exceed each end of the scalp (Fig. 43.8). 

A template designed by the surgeon to demarcate the 
incision form is used and in the cases where resection 
of skin is required, in the new edge the same template 
is used to make the ends coincide when joining 
(Fig. 43.9). Laterally, the incision can continue in linear 
shape to 1 cm. behind the hairline, this zone corre-
sponding to the superior part on the temporal region 
(Fig. 43.10).

The dissection plane in the previous region is sub-
galeal that allows the loosening of the muscular cuta-
neous plane above the supraorbital rim, facilitating the 
exposure of the corrugator muscle and the superior 
portion of the procerus muscle, as well as the neuro-
vascular supraorbital packages of each side, that must 

Fig. 43.8 Demarcation of the incision for the pretrichial–trichial 
approach (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.9 Pretriquial–triquial approach. The template for the 
demarcation of incision is observed. In case incision of the skin 
is required, the template is used again in the new incision to 
allow the edges to coincide (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.10 Incision in a zigzag shape, reaching up to exceed in 
each end of the scalp for the Pretriquial–triquial approach (Photo 
courtesy Dr. Jaime Ramirez)



48343 Forehead Lifting Approach and Techniques

be respected (Fig. 43.11). Laterally the dissection is 
performed in the interfascial plane. In this procedure, 
fragments of the corrugator (Fig. 43.12) and procerus 
(Fig. 43.13) muscles and rectangular segments of the 
superior portion of the orbicular muscle of each side 
are sectioned and dried out. In addition, when needed, 
the skin is dried out. The suspension technique uses 
Ethibond 3–0 to suspend, in the previous region, from 
galea to galea and in the lateral portion, from superfi-
cial fascia to deep fascia (Fig. 43.14).

The advantages are: Excellent visualization of the 
operating field. It does not change the implantation line of 
the hair. It allows realizing exeresis of the skin, reducing 
the length of the forehead and the lax tissue or leftover. 
By diminishing the depth of furrows when tightening the 
skin, the scar can be camouflaged (Fig. 43.15).

Fig. 43.11 Plane of subgaleal dissection in the pretrichial 
approach. The Galena is marked with a G (Photo courtesy  
Dr. Jaime Ramirez)

Fig. 43.12 Image of the right corrugator muscle (CM) and 
supraorbital package (SOP) (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.13 Transverse cut of the procerus muscle (MP) with 
electric scalpel (EB) (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.14 Suspension technique. Anchorage point of the 
superficial to the deep fascia is observed. The arrow indicates 
the needle of the suture used for the anchorage (Photo courtesy 
Dr. Jaime Ramirez)

Fig. 43.15 Closing of the incision, without closing the implan-
tation line of the hair and allowing camouflage of the scar (Photo 
courtesy Dr. Jaime Ramirez)
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Disadvantages: It can generate temporal hypoesthe-
sia of the scar and the frontal skin.

The scar can be occasionally visible.
The surgical time is greater.
Ideal for patients with higher hairline, although 

with restriction in men.

43.8.3  “Half Frontal”

Preparation: the frontal furrows to be intervened 
must be selected on each side of the forehead, 
through which the approach will be realized. Later 
on, it is demarcated and an incision is made in the 
ellipse in the lateral or middle base according to the 
case, which increases the inferior flap when the sur-
gical wound is sutured (Fig. 43.16). The incision 
point can be chosen: throughout the furrow line, 
centrally, throughout the forehead, or two fusiform 
excisions to each side (Fig. 43.17).

The initial dissection plane is subcutaneous, to 
preserve the sensorial innervation; once it is taken  
to the supraorbital level it affects the galea and the 
subgaleal plane is introduced (Fig. 43.18) that allows 
to the superciliary corrugator (Fig. 43.19) and pro-
cerus muscles (Fig. 43.20), which can be partially 
dried out.

The Suspension Techniques: anchorage is realized 
from the superior portion of the orbicular muscle to the 
superolateral frontal periosteum with Ethibond 3–0. 

Each side, depending on the necessity to suspend dif-
ferent portions of the eyebrow, needs two or three 
sutures. One of the key factors in the final results of the 
scars camouflage is the meticulous closing by planes 
of the incisions (Figs. 43.21 and 43.22).

Advantages: It is possible to preserve the sensorial 
innervation.

Good camouflage of the scar in the deep furrows.
A more precise reposition of the eyebrow.
Direct division of the corrugator muscle and the 

procerus muscle.
Disadvantage: Resultant scar line. It is ideal in male 

patients, adults with deep horizontal furrows with 
frontal baldness, with glabellar furrows, and ptosis of 
the eyebrows.

Fig. 43.16 Marking of the incisions in ellipse for the mid-
dle frontal approach and the orientation lines of orbicular 
muscle suspension are observed (Photo courtesy Dr. Jaime 
Ramirez)

Fig. 43.17 Patient with middle frontal approach. The incisions 
of the skin in an ellipse and the subcutaneous plane are observed 
(Photo courtesy Dr. Jaime Ramirez)

Fig. 43.18 Dissection and direct access to the supraorbital mus-
culature in a half frontal approach (Photo courtesy Dr. Jaime 
Ramirez)
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43.8.4  Direct Eyebrow Lift

Its name makes reference to the simple way that allows 
fixing the position of the eyebrow, without including 
another forehead region.

Preparation: With the patient seated or standing up a 
marking of the incision is made, preferably more over 
the lateral region of the eyebrow (Fig. 43.23). The inci-
sion of the skin is made in the superior edge of the eye-
brow, following the same direction of the hair, to prevent 
any injury of the follicles. Once the position of the eye-
brow is set, the superior line of the ellipse, which is the 
one that defines the amount of the skin to dry out, the 
marking of the incision is made (Fig. 43.5).

In some cases when the planned incision is extended 
to the middle extreme of the eyebrow, there can be limited 
access to the glabellar musculature. The dissection plane 
is subcutaneous and is realized downward with scissors 
up to the frontal muscle. The technique allows to select 
molding of the eyebrow for modifications of the middle, 
central, or lateral components of the excision [34].

The Suspension Technique: Although the cutaneous 
excision can elevate the inferior flap, making the sus-
pension dispensable, this one can be placed from orbic-
ular muscle to the periosteum immediately above the 
eyebrow (Fig. 43.24). The option to anchor the orbicular 
to the lateral periosteum of the eyebrow can put in risk 
the frontal branch of the facial nerve (Figs. 43.25 and 

Fig. 43.19 Access to the corrugator muscle (CM), through the 
half frontal incision. Eyebrow (E), Adson Brown (AB), Bipolar 
(BP) (Photo courtesy Dr. Jaime Ramirez)

a

b

Fig. 43.20 Access to the procerus muscle (PM), through the 
half frontal incision (Photo courtesy Dr. Jaime Ramirez)

a

b
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43.26). In the case of a preexisting scar, associated to 
asymmetry of the eyebrow the place of the scar for the 
approach can be used (Figs. 43.27 and 43.28).

Advantages: Excellent approach for the treatment 
of asymmetric ptotic eyebrow.

Less invasive surgical dissection.
Low cost, security, effectiveness, and simplicity [35].
Quick recovery.
Disadvantages: Scar sometimes visible.
Limited access to the glabellar musculature.
Not recommended in young patients.
Ideal in adult patients with thick eyebrows, average 

ptosis, and/or unilateral ptosis.

a

b

Fig. 43.22 (a) Preoperative. (b) One year postoperative follow-
ing the forehead lifting half-frontal approach and blepharoplasty 
(Photo courtesy Dr. Jaime Ramirez)

Fig. 43.23 Marking of the incisions in the lateral edge of the 
eyebrows for the direct approach of the eyebrow lifting (Photo 
courtesy Dr. Jaime Ramirez)

Fig. 43.21 (a) Preoperative. (b) Two years postoperative  
following the forehead lifting half-frontal approach and bleph-
aroplasty (Photo courtesy Dr. Jaime Ramirez)

a

b
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43.8.5  Endoscopic

At the moment, it is the technique more used, in spite 
of requiring a curve of learning in the manipulation 
and exploitation of the specific instrumentation. It is 
a favorable technique as much for the patient because 

it diminishes the sequels of the opened approach as 
for the surgeon, when magnifying the structures 
allowing a more precise and conservative work of 
them. The applied anatomy of the area, referred in 
general to the beginning of this chapter, has repairs in 
the endoscopic approach that are important as much 
for the novel surgeon as for the more experienced 
surgeon:

Dissection Planes: (a) In the previous frontal region: 
subperiosteum plane (Fig. 43.29). (b) In the temporary 
region: interfascial plane (between fascia temporopari-
etal, superiorly and temporary deep fascia in the infe-
rior part) (Fig. 43.30). (c) In the parietoccipital fissure 
the subgaleal plane.

Repair Points:

Temporal Line: Zone that delimits the interphase 
between the previous subperiosteal plane and the 
interfacial plane laterally, constituted by fiber con-
nective tissue or joint sinew (Fig. 43.31)

Orbital Ligament: It extends from the external part of 
the orbital rim to the orbicular muscle of the eyelids 
and the dermis.

Sentinel Vein (v. zigomaticotemporal): Located 
1 cm approximately to the superior and lateral part of 
the lateral orbital rim (Fig. 43.32).

a

b

Fig. 43.24 Suspension point of the orbicular muscle to perios-
teum, immediately above the eyebrow. The arrows indicate the 
ends of the suture (Photo courtesy Dr. Jaime Ramirez)

a

b

Fig. 43.25 (a) Preoperative. (b) Three years postoperative after 
direct eyebrow lift, blepharoplasty, and rhinoplasty (Photo cour-
tesy Dr. Jaime Ramirez)
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Facial Nerve. Frontal branch. Attending closely 
near the superior portion of the sentinel vein, 
throughout the temporoparietal fascia. It ascends 
from the posterior to the anterior to 1.5 cm of the 
eyebrow tail approximately.
Supraorbital Package: Artery, vein, and fascia 
emerging from the orbit throughout the same notch 
that is easily palpable in the middle portion of the 
superior orbital rim for its identification and 
protection.

Preparation: The marking is performed in the skin of the 
forehead of the temporal, midforehead, and paramedian 
lines, these last ones coinciding with an imaginary 
line between the extern canthus and the lateral limb 
(Fig. 43.33). Later on and limited by portions of hair 
previously isolated, they are demarcated in the scalp 
using five incisions of approximately 2 cm in length and 
1.5 cm behind the hairline. Three out of these incisions 
become sagittal, corresponding in the scalp thus: one 

a

b

Fig. 43.26 (a) Preoperative for eyebrow lift. (b) Two years 
postoperative after eyebrow lift with correction of the asymme-
try of the left eyebrow without any notorious scar (Photo cour-
tesy Dr. Jaime Ramirez)

a

b

Fig. 43.27 Presurgical and postsurgical image of direct eye-
brow lift using as a way of approach a preexisting scar in  
the superior edge of the right eyebrow. Two years postoperative. 
The old scars are indicated with arrows (Photo courtesy Dr. 
Jaime Ramirez)

Fig. 43.28 Immediately postoperative showing suspension with 
direct eyebrow lift used as a way of approach with a preexisting 
scar (Photo courtesy Dr. Jaime Ramirez)
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with the midforehead line and the other two with para-
median lines. The lateral incisions, in the scalp, become 
parallel with an imaginary line that goes along the pro-
longation of the line of the external orbital rim to the 
implantation line of the sideboards (Fig. 43.34). The zone 
of the glabellar musculature is also marked making the 
patient to pucker the frown. If the presurgical analysis 
shows the necessity of complementary eyelid lift (bleph-
aroplasty), in the same operating act, it is carried out 
before the forehead lifting, to avoid a consecutive edema 
in the eyelids.

After infiltrating the marks with 1% lidocaine with 
1:100,000epinephrine the described incisions are real-
ized. The sagittal ones extend to the bone to previously 
make a subperíosteal plane that can be dissected  
up to 1.5 cm over the orbital rim and toward the 

Fig. 43.29 Endoscopic view of subperiosteum plane. The arrow 
indicates the dissected periosteum (Photo courtesy Dr. Jaime 
Ramirez)

Fig. 43.30 Endoscopic view of interfacial dissection in the tem-
porary region. The temporary deep fascia (DF) and the tem-
poroparietal fascia. (TPF) are observed (Photo courtesy Dr. 
Jaime Ramirez)

Fig. 43.31 Corpse dissection. Endoscopic image, the arrows 
indicate the frontal bone (FB), the periosteum (PE), and the con-
join sinew (CS) (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.32 Endoscopic view of sentinel vein (SV) (Photo cour-
tesy Dr. Jaime Ramirez)

Fig. 43.33 Frontal lines for the preparation of the endoscopic 
approach (Photo courtesy Dr. Jaime Ramirez)
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parietoccipital region a subglaleal plane rises. The 
transverse incisions are deepened to the temporary fas-
cia to identify and to raise endosmotically the tem-
poroparietal fascia (Figs. 43.35 and 43.36).Once there, 

from lateral to medial, to prevent any injury of the 
frontal branch of the facial nerve, a cut of the joint fas-
cia is done communicating the interfacial and subpe-
riosteal planes. In the inferior part of this incision the 
orbital ligament is released and the sentry vein later-
ally must be repaired and if not possible, can be inferi-
orly dissected and cauterized with bipolar in its base, 
not in the superior part, because of the risk of injuring 
the frontal branch of the facial nerve (Fig. 43.37). After 
repairing and cutting the vein, the subperiosteal dis-
section of the lateral orbital rim and the anterior 
zygoma is continued, until finishing in the superior 
orbital edge, which can be identified, guiding exter-
nally with a nondominant finger of the surgeon or the 
assistant. Next, the periosteum is cut with microscis-
sors from lateral to medial, until getting at the repairs 
of the supraorbital package. In this area, the perios-
teum is weaker and usually it is necessary to carefully 
incise with a curved, thin, and blunt dissector. The cut 
of periosteum is then completed toward the middle 
line, where the glabellar musculature is found 
(Fig. 43.38). The cut of periosteum is realized in the 
same way in the contralateral side. The superior flap of 
the periosteum is discreetly elevated to expose the 
musculature.

The superciliary corrugator muscle and procerus 
muscle are incised and partially dried out making 
use of microforceps, respecting the supratrochlear 
innervations. Besides the myotomies of the procerus 
and corrugator, a resection of a small rectangular 
segment of the superior portion of the orbicular 
muscle, lateral to the supraorbital package, can be 
realized to complete the lysis of the depressant 
function.

Fig. 43.35 Transverse and sagittal incisions for the endoscopic 
approach (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.36 Sagittal incisions for the endoscopic approach 
(Photo courtesy Dr. Jaime Ramirez)

Fig. 43.37 Endoscopic bipolar (BP) cauterization of the senti-
nel vein (SV) at its base (Photo courtesy Dr. Jaime Ramirez)

Fig. 43.34 Lateral lines for the preparation of the endoscopic 
approach (Photo courtesy Dr. Jaime Ramirez)
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Suspension technique: It is realized beginning 
with the more lateral suspension, corresponding with 
the correction vectors of each patient. The points of 
suspension are placed with Ethibond 3–0, generally 
three in the temporal area from temporoparietal fas-
cia to deep fascia; two paramedium from periosteum 
to galea (Fig. 43.39), and a central one from perios-
teum to galea.

The point of central suspension is indicated if 
there is medial ptosis of the eyebrow. The suspension 
points in the temporary region must avoid getting 
close to the temporoparietal fascia, to prevent injury 
of the frontal branch of the facial nerve. It is more 
important that the dissection completely liberates the 
supraorbital periosteum than the suspension with 
sutures. Hemovac type drains are left, throughout the 
more lateral portion but lateral of the fixed transverse 
incisions to the scalp and the incisions with instru-
ments holding the wound.

Advantages: Well-hidden scars, less invasive 
approach, amplification of the operative field. Selective 
manipulation of the glabellar muscles and less bleed-
ing (Figs. 43.40 and 43.41).

Disadvantages: Elevation of the hair line, variable 
results, requires learning and familiarization with spe-
cial instrumentation.

Contraindications to this technique include severe 
ptosis of the brow, thick sebaceous skin, and high fron-
tal hairline [36].

Ideal in young and middle-aged patients, with a 
normal or low hair line.

Fig. 43.38 Endoscopic periosteum dissection (PE), being care-
ful with the supraorbital package, frontal bone (FB) (Photo cour-
tesy Dr. Jaime Ramirez)

Fig. 43.39 Endoscopic suspension point (arrow) of the bottom 
edge of periosteum (PE) to the galea point (Photo courtesy  
Dr. James Ramirez)

Fig. 43.40 (a) Preoperative. 
(b) One year following 
endoscopic forehead lift 
(Photo courtesy Dr. James 
Ramirez)
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43.9  Complications

The possible complications depend on the technique and 
the choice of approach, also on the patient’s condition.

1.  Based on the area of the incision, visible scarring or 
alopecia may occur.

2.  The extension of the dissection may produce a neuro-
logical alteration with hypoesthesia or vascular dam-
age caused by the occurrence of hematomas.

3.  Other possible complications include:

Asymmetry or deformation of the brow with a sur-
prised expression.

Excess or undercorrection of the frontal skin
Injury to the facial nerve
Necrotic tissue
Infection

43.10  Discussion

As a surgeon, it is important to acquire the experience 
in recognizing the most suitable approach or surgical 
technique that offers advantages and complies with 
the needs and expectations of each patient and to 
know that there is not a single approach that is useful 
for all cases.

Currently endoscopic surgery is an excellent option 
for the forehead-lift procedure, given its versatility, 

advantages, and safety profile that allow optimum 
results in most patients. In cases when only the eleva-
tion of the brow tails and diminishing of the lateral fur-
rows is required, it is possible to limit the dissection to 
a trough to single bilateral incisions that allows the 
suspension of this specific area.

Neither the effectiveness of the diverse suspension 
methods has been studied comparatively nor has its 
cost effectiveness has been analyzed. Currently there 
are different methods for anchorage such as nails, 
bone perforations to allow sutures, endothelial sutures 
[37], and multiple suture materials. The authors have 
only used Ethibond 3–0 for suspension, with favor-
able results.

43.11  Conclusions

Facial aging is a multifactor process, especially in the 
superior third of the face. Manipulation of this area 
must be integral in the process of rejuvenation. The 
chosen technique must be individualized for each 
patient, and gender, age, physical features, and expec-
tations should be taken into consideration. The plas-
tic facial surgeon who has diverse techniques in his 
operational resources can provide the best results 
depending on each patient. The technique to mini-
mize incisions and reduce scarring has led to the 
development of advanced procedures.

a bFig. 43.41 (a) Preoperative. 
(b) Eight months postopera-
tively after endoscopic 
forehead lifting and 
blepharoplasty (Photo 
courtesy Dr. James Ramirez)
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44.1  Forehead Aging Process

The aging process is characterized by a progressive 
loss of firmness and elasticity of the soft tissues of 
the face, compounded by the pull of several vectors on the 
tissues [1]. This process is particularly evident in the 
upper third of the face, leading to changes in eyebrow 
and lid position that give the person a tired and aging 
look. Tissue descent results not only from the effects 
of the pull of gravity but also from the persistent action 
of the corrugator (corrugator supercilii), procerus and 
orbicularis (orbicularis oculi) muscles which act as 
eyebrow depressor. On the other hand, the frontalis 
muscle loses its ability to elevate and maintain fore-
head structures in position (Fig. 44.1).

This muscle group is also responsible for the hori-
zontal lines of the forehead, the vertical glabellar lines, 
the horizontal radix lines, and the radiated periorbital 
lines creating the well-known “crow’s feet.” Lines that 
appear only during muscle activity are considered 
“dynamic” and may become “static” or permanent 

when there is damage to the deep layers of the skin due 
to repeated muscle contraction (Fig. 44.2).

Although the first reports about modern facial lift 
date back to the earlier part of the past century with the 
work of Miller in 1907 [2], the forehead and brow area 
began to receive similar attention only in the mid twen-
tieth century [2]. It was around 1992 that a new era 
began with the work by Core [3], Lyand [4], and Isse 
[5] and with the use of optical instruments for endo-
scopic procedures. Thus began endoscopic forehead 
lift as a method for rejuvenating the forehead and the 
periorbital with the new ability to produce optimal, 
natural-looking, and lasting results with minimal, well-
camouflaged scars.

Despite the need for special instruments and a very 
well-defined learning curve, endoscopic forehead lift 
has become a most valuable tool in the rejuvenation of 
the forehead and periorbital area [6].

44.2  Indications

The earliest signs of aging tend to manifest in the peri-
orbital area, particularly in eyebrow position. A tired, 
premature-aging look is common as a result of a low-
set eyebrow tail. Although brow position and shape 
vary significantly depending on race, gender, and age, 
in general, an attractive female eyebrow should be set 
above the upper orbital rim and the tail should be sligh-
tly higher than the head. Starting at the tail, the brow 
must follow a smooth curve toward the midline and the 
head, sometimes with a small elevation at the point 
where the lateral third joins the two medial thirds. In 
men, eyebrows are usually horizontal in shape and are 
set at the same level of the upper orbital rim. Endoscopic 
forehead lift is indicated in young patients with a 
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 low-set hairline and few dynamic forehead lines. 
Usually, this group of patients requests a change in the 
shape and position of the eyebrows in order to elimi-
nate the tired or sad look in their faces (Fig. 44.3).

Another group of patients that can benefit from the 
endoscopic technique are men with a frontal baldness 
pattern in whom the coronal approach will create a 
notorious unacceptable scar.

Frequently, patients who come for an upper lid 
blepharoplasty because of the presence of redundant 

Fig. 44.1 Aging process of the forehead. Facial lines and their relationship with muscle contraction

a

b

c

Fig. 44.2 (a) Lines produced by the contraction of the forehead 
muscles, and crow’s feet lines. (b) Glabellar lines produced by 
the contraction of the procerus and corrugator supercilii mus-
cles. (c) Horizontal lines produced by the contraction of the 
frontalis muscle

a

b

Fig. 44.3 (a) Patient with lateral eyebrow ptosis giving him a 
sad appearance. (b) Six months after endoscopic forehead lift



49744 Endoscopic Forehead Lift

skin in fact only require repositioning of the brow in its 
original position, thus making blepharoplasty unnec-
essary, or reducing significantly the amount of skin to 
be resected [7, 8].

In some patients, brow ptosis becomes more pro-
nounced after upper lid blepharoplasty, usually as a 
result of aggressive surgical techniques in which an 
important portion of the orbicularis muscle is removed 
with an excision that extends laterally. This creates 
significant scarring of the muscle that pushes the brow 
down and creates a stigma in the form of a pronounced 
wrinkle in the crow’s feet area associated with brow 
ptosis, resulting in patient dissatisfaction (Fig. 44.4).

The physical preoperative examination is done with 
the patient standing in front of a mirror. The distance 
from the lateral cantus, the pupil, and the medial can-
tus to the lower edge of the brow is measured, and 
asymmetries are recorded (Fig. 44.5).

44.3  Alternative Methods

Facial plastic surgeons must have access to other alter-
natives in order to address specific problems such as 
asymmetries resulting from facial paralysis or lateral 
descent of the eyebrow, and in order to offer solutions 
to those patients who cannot, or will not, undergo a 
surgical intervention.

Direct resection of an ellipse of skin at the tail of the 
eyebrow allows for a precise correction of asymme-
tries resulting from facial paralysis, since it not only 
repositions the brow but also provides an approach for 
suspension to the periostium of the orbicularis oculi. 
In lifting the lateral portion of the brow, the skin resec-
tion is performed over the temporal area taking an 
ellipse of scalp skin. The amount of tissue to be 
resected must be carefully assessed in order to avoid 
asymmetries and create the smallest possible shorten-
ing of the sideburn.

The use of botulinum toxin has become one of 
the most widely used cosmetic procedures in facial 
 plastic surgery. With a good knowledge of the forces 
exerted by the muscle groups of the upper third of 
the face, it is possible to achieve excellent results 
of brow tail repositioning and “crow’s feet” elimi-
nation. Occasionally, botulinum toxin can be used 
before endoscopic forehead lift to weaken the depres-
sor muscles and help the frontalis muscle with brow 
elevation [9].

Several suspension methods using subcutaneous 
sutu res and anchoring devices have been designed to 
improve long-term outcomes, although with variable 
results. Overall, nonabsorbable materials tend to extrude 
and produce granulomas and, for this reason, they have 
lost popularity.

44.4  Anatomy

From superficial to deep, the following layers are found 
in the forehead: skin, subcutaneous cellular tissue, 
aponeurotic galea (enveloping the frontalis muscle), 
lax areolar tissue, and periosteum. Periosteum and 
galea meet approximately 1 cm above the orbital rim.

In the forehead, the frontalis is the only muscle 
that elevates the eyebrow. This muscle proceeds 
upward and backward along with the occipital muscle 

Fig. 44.4 Pronounced wrinkle in the crow’s feet area associated 
with eyebrow ptosis after blepharoplasty with excessive muscle 
resection

Fig. 44.5 Distance is measured from the lateral canthus, the 
pupil at the medial canthus to the lower edge of the eyebrow and 
asymmetries are recorded



498 J. Espinosa and J.R. Reyes

through the attachment of its aponeurotic envelope. 
With no bone attachments, this muscle inserts into 
the skin of the brow after crossing the orbicularis 
oculi. Its multiple insertions on the forehead dermis 
give rise to the characteristic horizontal lines that 
develop as time goes by.

The procerus and corrugator supercilii muscles are 
the eyebrow depressors. They act on the head of the 
eyebrow, while the orbicularis of the lids acts on the 
lateral two-thirds of the eyebrow.

The procerus inserts onto the external aspect of the 
nasal bones and the upper nasal cartilages and on the 
intercilliary skin. When it contracts, it forms horizon-
tal lines on the radix and pulls the head of the eyebrow 
down and inward.

The corrugator supercilli is located deep to the 
orbicularis and inserts onto the most medial portion 
of the supercilliary arch and the deep aspect of the 
eyebrows after crossing the orbicularis. When it con-
tracts, this muscle forms the vertical lines of the gla-
bella and pulls the head of the brow medially. It is the 
deepest muscle and the first we come across in endo-
scopic forehead lift. The depressor supercilii muscle 
emerges from the dermis and inserts just above the 
medial cantus. The orbicularis oculi muscle inserts 
on the orbital rim and then superiorly on the deep 
layer of the skin. When it contracts, its fibers become 
intertwined with the frontalis and the corrugator 
supercilli muscles, closing the palpebral fissure and 
lowering the eyebrow, creating the crow’s feet lines 
(Fig. 44.6).

Motor innervation is supplied by the frontal branch 
of the facial nerve arising from the parotid gland, deep 
to the superficial musculoaponeurotic system (SMAS). 
This branch crosses the zygoma over an area 2 cm 
anterior to the helix radix and 2 cm posterior to the 
lateral cantus and enters into the frontalis muscle 
divided into several separate branches. The most infe-
rior branch goes to the corrugator supercili and depres-
sor supercili muscles and to the medial region of the 
orbital portion of the orbicularis oculi.

This facial nerve runs along a plane deep to the 
superficial temporalis fascia (superficial fascia) inside 
the superficial temporal fat pad.

Deep to this superficial temporal fat pad is the 
superficial layer of the deep temporalis fascia (inter-
mediate fascia) that is a continuation of the superficial 
zygomatic periosteum and of the masseteric fascia.

Deep to the intermediate fascia is the intermediate 
temporal fat pad and deep to it is the deep layer of the 
deep temporalis fascia (deep fascia) that extends into 
the periosteum of the deep aspect of the zygomatic 
arch.

The deep temporal fat pad lies between the deep 
fascia and the temporalis muscle.

Endoscopic forehead lift dissection is performed on 
the deep plane of the superficial termporal fat pad 
allowing the fat pad to protect the temporal branch of 
the facial nerve.

From there, the dissection may then proceed toward 
the middle third of the face, passing through the inter-
mediate fascia toward the intermediate temporal fat 
pad. At this point, an incision is performed on the 
periosteum of the zygomatic arch, and the dissection 
then proceeds inferiorly (Fig. 44.7).

Consequently, the dissection is safe if performed 
along the subcutaneous plane or immediately superfi-
cial to the intermediate fascia. This is the usual plane 
for endoscopic forehead lift dissection. The deep 
temporalis fascia merges with the periosteum of the 
forehead at the level of the upper temporal line. In per-
forming the dissection for endoscopic forehead lift, it 
is important to elevate the temporal portion and com-
municate this pocket with the frontal subperiosteal dis-
section. This is done from lateral to medial, creating a 
sufficiently large pocket to allow the continuation of 
the endoscopic procedure.

The sensory innervation to the forehead region 
is supplied, medially, by the ophthalmic branch of 
the trigeminal nerve through its supratrochlear and 
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Fig. 44.6 Forehead muscles that depress and elevate the eye-
brows. (a) Orbicularis oculi. (b) Frontalis. (c) Corrugator super-
cili. (d) Procerus
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supraorbital branches and, laterally, by the facial zygo-
matic branches. The supratrochlear branch arises from 
the orbit at the level of the superior oblique muscle 
pulley and crosses the corrugator supercilii. The 
supraorbital branch arises at the level of the supraor-
bital orifice. On occasions, this orifice is replaced by a 
cleft that does not form a true bony conduit.

These nerves cross the forehead periosteum and 
muscles after they emerge from the bony conduit 
before proceeding cephalad. This emergence of the 
nerve bundles makes dissection difficult and requires 
the use of endoscopic visualization for correct man-
agement and preservation (Fig. 44.8).

44.5  Endoscopic Forehead Lift  
Surgery: Rationale

Endoscopic forehead lift is a permanent method to 
elevate the position of the brows. Moreover it provides 
significant improvement of horizontal forehead lines, 
glabellar furrows, and crow’s feet.

In essence, the surgery consists of detaching and 
cutting the periosteum through small incisions inside 
the scalp under the eyebrow implantation in order to 
weaken the brow depressor muscles. This allows the 
frontalis muscle to apply upward traction on the perios-
teum and subsequent fixation of the brow in a higher 
position. It also reduces lines produced by the action of 

the procerus, corrugator supercilii, and orbicularis 
oculi muscles. In this technique, the elevation of the 
entire periosteum and of the arcus marginalis is man-
datory [6, 9, 13], in order to obtain consistent long-
term results [10–12] (Fig. 44.9).

Potential fixation systems include screws, sutures, 
bone tunneling, and more recently, periosteal sus-
pension and fixation mechanisms by means of 
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Fig. 44.7 Dissection planes in endoscopic forehead-lift. (a) 
Superficial temporal fascia (superficial fascia). (b) Superficial 
temporal fat pad. (c) Superficial layer of the deep temporalis fas-
cia (intermediate fascia). (d) Zygomatic arch. (e) Intermediate 
temporal fat pad. (f) Deep layer of the deep temporalis fascia 
(deep fascia). (g) Deep temporal fat pad
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Fig. 44.8 Sensory forehead innervation. (a) Supratrochlear 
branch. (b) Supraorbital branch. (c) Zygomatic facial branches

Fig. 44.9 The key in endoscopic forehead-lift is to weaken the 
action of the muscles that pull the brow down, allowing the fron-
talis to act without opposition. This will lift eyebrow position
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anchoring devices [13, 14]. The technique described 
below uses suture fixation from the periosteum to 
the galea.

The endoscopic forehead lift technique performed 
by the authors is designed to create a harmonious 
 natural-looking result and to give the patient a non sur-
gical look.

For this reason, it does not aim to eliminate mobil-
ity of the procerus, corrugator supercilii, and orbicu-
laris oculi muscles. It seeks to diminish the lines 
created as a result of the action of these muscles, and 
to elevate the brow naturally.

Glabellar, forehead, and crow’s feet lines may reap-
pear after surgery if the patient has a habit of frequent 
muscle contraction. Consequently, the periodic use of 
botulinum toxin is required in order to avoid their reap-
pearance in many cases. However, since the eyebrows 
are set at a higher position, the patient does not feel the 
need to contract the frontalis muscle frequently and 
there is a smaller chance of the forehead lines forming 
again in the short run.

Endoscopic forehead lift may be combined with 
other facial plastic procedures in order to produce a 
more harmonious overall result. When performed 
simultaneously with upper lid blepharoplasty, skin 
resection must be very accurate if postoperative open-
eye complications are to be avoided. This technique 
can also be combined with an endoscopic middle third 
face-lift.

44.6  Technique

44.6.1  Instruments

Only three dissectors are required in the vast majority 
of cases: a sharp dissector, a blunt dissector, and a 
90° angled dissector used to detach the arcus margin-
alis at the upper orbital rim. The 30° endoscope with its 
protective sheath and continuous saline solution irriga-
tion channel allows for constant flushing of the lens and 
clear visualization of the surgical field. Metzembaum 
scissors may be used instead of endoscopic scissors, 
because they enable an accurate sectioning of muscle 
and periostium and dissection at the sites where the 
supratrochlear and supraorbital  neurovascular bundles 

emerge. In some instances it is important to have a long 
cautery tip at hand for hemostasis.

44.6.2  Anesthesia

The procedure may be performed under local anesthe-
sia and mild sedation. The incision areas in the scalp 
and the areas where sensory nerves (supratrochlear, 
supraorbital, and temporomalar nerves) emerge in the 
forehead are infiltrated with lidocaine 1:200,000, with 
1% epinephrine (Fig. 44.10).

44.6.3  Delimitation of the Working Areas

1.  Hair implantation line: serves as a guide for hiding 
scalp incisions.

2.  Middle vertical line: reference for the vertical 
incision.

3.  Vertical line on the lateral corneoscleral limbus: 
reference for intermediate incisions.

4.  Superior temporal line: defines the point of inser-
tion of the temporalis muscle on the frontal and 
parietal bones and the place where the lateral and 
medial dissection planes will meet.

5.  Zygomatic arch: helps determine the inferior exten-
sion of the dissection and the safe dissection area in 
order to protect the frontal branch of the facial 
nerve.

Fig. 44.10 Infiltration of working incisions
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6.  Site of emergence of bilateral supratrochlear and 
supraorbital neurovascular bundles: although there 
is no 100% certainty that these structures will 
always emerge through the supraorbital cleft, this 
structure is marked as a landmark for surgery.

7.  Site for the periosteum and bilateral orbicularis 
oculi sectioning.

8.  Marking of the horizontal lines of the forehead, 
crow’s feet, and horizontal and vertical glabellar 
lines.

9. The following working incisions are marked:
(a)  Vertical midline, 5 mm superior to the hairline, 

approximately 2.5 cm in length.
(b)  Bilateral vertical lines crossing the lateral scle-

rocorneal limbus, above the hairline, approxi-
mately 2.5 cm in length.

(c)  Oblique incisions in the temporal region, 
2.5–1 cm from the hairline and parallel to it 
(Fig. 44.11).

44.6.4  Skin Incisions

A number 15 blade is used for skin and subcutaneous 
cellular tissue incisions. Scissors are used to find the 
supraperiosteal subaponeurotic plane in the frontal 
vertical incisions and the interfascial plane (between 
the superficial temporalis fascia and the superficial 
layer of the deep temporalis fascia) in the temporal 
region. This plane is readily identifiable because the 
deep temporalis fascia does not move when skin 
edges are pulled. However, when in doubt, a small 
incision will reveal the characteristic temporalis mus-
cle (Fig. 44.12).

44.6.5  Subaponeurotic Supraperiosteal 
Dissection

The subaponeurotic supraperiosteal dissection is 
performed through the vertical frontal incisions 
using the blunt dissector over a length of approxi-
mately 4 cm toward the vertex. This is an avascu-
lar plane that usually has little or no bleeding 
(Fig. 44.13).
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Fig. 44.11 Incision and dissection delimitation. (a) Hairline. 
(b) Middle vertical line. (c) Vertical line that crosses the lateral scle-
rocorneal limbus. (d) Superior temporal line. (e) Zygomatic arch. (f) 
Supratrochlear and supraorbital neurovascular bundles emergence 
site. (g) Site for periosteal and bilateral orbicularis oculi sectioning. 
(i) Midline incision. (j) Paramedian vertical line incision. Note the 
marking of the horizontal forehead lines, crow’s feet, vertical and 
horizontal glabellar lines, and incision in the temporal region
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44.6.6  Subperiosteal Dissection

A frontal periosteal incision is performed using a 
 number 15 blade through the frontal vertical incisions, 
and the sharp dissector is then used to elevate the 

periosteum of the frontal region, up to 1 cm above 
the brow implantation and laterally out to the upper 
temporal line at the site of implantation of the tempo-
ralis fascia (Fig. 44.14).

44.6.7  Interfascial Dissection

Once the plane between the deep and superficial 
layers of the deep temporalis fascia (interfascial 
plane) has been identified, the blunt dissector is 
then used to bring the dissection up to the upper 
temporal line, 1 cm short of the lateral orbital rim 
(Fig. 44.15).

44.6.8  Communication Between 
the Two Pockets

The same dissector is then used to connect both pock-
ets – the interfascial pocket of the temporal region 
and the subperiosteal pocket of the frontal region. 
This creates a sufficiently broad flap to allow the use 
of the endoscope and the surgical instruments 
(Fig. 44.16).

ba

Fig. 44.13 Dissection in the supraperiosteal subgaleal plane

Fig. 44.12 Skin incisions
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44.6.9  Endoscope Placement and Use

The endoscope is placed through the lateral vertical 
incision in the frontal region, and blunt dissection is 
then performed through the temporal incision. This 

dissection proceeds up to the lateral orbital rim until 
the sentinel vein is encountered. This vein is protected 
as much as possible, working around it in order to 

a
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Fig. 44.14 Subperiosteal dissection. (a) Endoscopic view of 
periosteal flap elevation using a blunt dissector. (b) Endoscopic 
view of the raised periosteal flap. (c) External view of the place-
ment of the endoscop and the dissector
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c

Fig. 44.15 Dissection along the interfascial plane down to 1 cm 
off the lateral orbital rim. (a) Identification of the dissection 
plane. (b) Blunt dissection. (c) Endoscopic view of the interfas-
cial dissection
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avoid injury. In the event there is a need for coagula-
tion, it must be done with extreme care, avoiding cau-
terization toward the superficial plane where the vein 
is associated with the path of the frontal branch of the 
facial nerve [15, 16].

The arcus marginalis (junction between the 
periosteum and the lateral orbital rim) is released 
using the angled dissector. This release is critical for 
long-term results.

44.6.10  Periosteal and Muscular 
Sectioning

Endoscopic scissors are used to cut the periosteum 
below the site of eyebrow and palpebral orbicularis 
muscle implantation. At this point, it is sometimes 
necessary to cauterize the sentinel vein in its portion 
closest to the skull. A bipolar cautery is preferable in 
that instance. Continuing with the dissection medi-
ally, once the site of emergence of the supratrochelar 
and supraorbital nerves is reached, the dissection 
proceeds carefully, always following a vertical direc-
tion, the same followed by the neurovascular bundle 
as it emerges from its orifice. The procerus and cor-
rugator muscles are then sectioned at the site corre-
sponding with the skin lines marked in advance 
(Fig. 44.17).

44.6.11  Fixation Suture Placement

Once the muscle is sectioned, several fixation sutures 
are placed from the periostium to the galea on the frontal 
vertical incisions, and from the deep layer of the deep 

Fig. 44.16 Communication between the subperiosteal and 
interfascial pockets. Endoscopic view of the communicated 
pockets: on the left the subperiosteal pocket and on the right the 
interfascial pocket
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c

Fig. 44.17 Periosteal elevation. (a) Endos copic view of lateral 
periosteal sectioning. (b) Dissection at the site of emergence of 
supratrochlear and supraorbital nerve bundles. (c) Endoscopic 
view of the nerve bundles
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temporalis fascia to the superficial layer of the same fas-
cia on the incisions in the temporal area. Braided poly-
ester 3/0 sutures are used for this purpose (Fig. 44.18).

44.6.12  Closure

Incisions are closed with fine metal staples. A Penrose 
drain is left in the temporal incisions and a mild 

pressure bandage is placed on the frontal area in order 
to avoid dead space and hematoma formation.

44.6.13  Postoperative Follow-Up

The patient is discharged on oral paracetamol-type 
analgesics, 500 mg every 6 h. Next day, on the first 
follow-up visit, the bandage and Penrose drain are 
removed, and staples are removed 1 week later.

Photographic follow-up is critically important for 
final result assessments. Photographs taken at 1, 3, and 
6 months will ensure adequate follow-up and control 
(Fig. 44.19, 44.20, 44.21, 44.22, 44.23, 44.24, 44.25).

44.7  Complications

Complications are infrequent. The most feared compli-
cation is frontalis muscle paralysis as a result of injury 
to the temporal branch of the facial nerve. This is quite 
improbable if the dissection is performed on the safe 
planes as described above. There may be cases of tran-
sient frontalis paresis, perhaps due to inflammation 
along the path of the facial nerve. This may take 
between 15 days and 6 months to recover. When pare-
sis persists for more than 1 month, the use of botulinum 

Fig. 44.18 Placement sites for maintenance sutures

Fig. 44.19 A 50-year-old 
patient who underwent 
endoscopic forehead-lift and 
upper lid blepharoplasty: 
eyebrow elevation and 
improved orbital appearance 
are observed. (Left) Before 
surgery. (Right) Eight months 
after surgery
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Fig. 44.20 A 48-year-old 
patient who underwent 
endoscopic forehead-lift and 
upper lid blepharoplasty. 
(Left) Before surgery. (Right) 
Eight months after surgery. 
The height of the new upper 
lid sulcus and the persistence 
of a few expression lines 
in the glabellar and crow’s 
feet areas are observed

Fig. 44.21 A 54-year-old 
patient who underwent 
endoscopic forehead-lift, 
upper lid blepharoplasty, and 
facelift. (Left) Preoperative 
patient showing a lateral 
wrinkle and eyebrow ptosis 
resulting from prior upper lid 
blepharoplasty with excessive 
orbicularis oculi muscle 
resection. (Right) One year 
after surgery showing a more 
youthful appearance of the 
orbit
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Fig. 44.22 A 54-year-old patient who underwent endoscopic forehead-lift and upper lid blepharoplasty. (Left) Before surgery. 
(Right) One year after surgery

Fig. 44.23 A 45-year-old 
patient who underwent 
endoscopic forehead-lift. 
(Left) Before surgery. (Right) 
One year after surgery 
showing a change in eyebrow 
direction and a slight lift of 
the lateral canthi
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Fig. 44.24 A 32-year-old patient who underwent endoscopic forehead-lift, upper lid blepharoplasty, and dermabrasion. (Left) 
Before surgery. (Right) One year after surgery

toxin in the nonaffected side must be considered in 
order to restore movement symmetry and reduce patient 
anxiety while mobility is fully restored.

It is common to see paresthesias in the frontal 
region and in the scalp during the postoperative period. 
These can last up to 6 months. Careful manipulation of 
the areas where the supratrochlear and supraorbital 
nerves emerge may reduce the occurrence of this 
complication.

Scars are usually imperceptible since they are hid-
den under the hair. In bald patients or patients with 
little hair density, incisions that follow facial tension 
lines, such as Lange’s lines, may be used in order to 
improve the cosmetic results of the scars. In any 
event, patients must be informed of the possibility 

that incisions may be visible during the first few 
months after surgery. Hair loss in the incision areas is 
rare [17, 18].

44.8  Discussion

Endoscopic forehead lift is one of the least invasive and 
most effective methods for eyebrow elevation and for con-
trolling glabellar lines. Long-term results are excellent 
and very well accepted by patients. The degree of eye-
brow elevation must be carefully assessed in order to 
attain natural-looking, “nonsurgical” harmonious results. 
Although this technique requires a slightly longer learning 
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curve than other brow-lift procedures, mainly because of 
the use of endoscopes, cameras, and special instruments, 
its excellent and lasting results warrant its application.
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45.1  Introduction

Since his origin, man has possessed a sense of beauty 
that is innate and is accompanied by the desire to keep 
youthfulness and this has led him to look for different 
methods to get his objective of keeping himself beauti-
ful and young.

The forehead is considered as a very important aes-
thetic unit in the facial appearance. The eyebrows, as 
well as the eyelids and the lips are expression signs 
that reveal the emotions, feelings, and state of mind 
and they accompany the person’s oral language. For 
being a mobile unit, it is here where the aging signs are 
most marked. In some occasions, the forehead cross-
wise wrinkles can be comparable to a scar.

We can see that in children or young patients, the 
eyebrow tail goes over the orbital flange. In advanced 
aged patients, this relation is reversed and it can be 
observed that a lower eyebrow tail than the eyebrow 
head is a sign of aging.

Aging with subsequent gradual eyebrow decrease 
and the changes in the forehead is attributed to differ-
ent causes. Among them is age, the flaccidity occa-
sioned by fat reabsorption, the mass loss, the muscular 
tone, and the three-dimensional loss of the bony vol-
ume. Also involved besides the mobility are the grav-
ity effects on the tissues and the environment effects 
such as the sun, the wind, etc.

45.2  History

Traditionally, facial rejuvenation surgical treatments 
were centered in the cheeks and neck. Nowadays, in 
the handling of the face it has become very important 
to get a harmonic balance of the facial contour by 
attempting to obtain a natural state.

The first description on forehead lifting was reported 
in 1919 by Lexer [1]. It consisted of lifting the skin and 
the muscles superiorly, cutting the skin excess, and 
suturing. In 1926, Noel [2] presented his frontal lift 
technique. In 1931, Joseph [3], considered as the father 
of the modern plastic surgery, proclaimed his tech-
nique of skin elliptic resection immediately above the 
hair implantation line. In 1926, Hunt [4] published his 
technique through frontal bone incision. In 1957, 
Edwars proposed to carry out selective neurotomies of 
the facial temporary line to produce a facial paralysis 
of the frontal muscle. In 1951, Fomón [5], through 
eyebrow incisions, proposed to carry out avulsion of 
the insertions of the corrugator, procerus, frontal, and 
orbicular muscles, performing resection of the facial 
nerve frontal line also.

In 1956, Ichi-Uchida [6] proposed to dry up skin 
beneath the hairy implantation line and frontal muscle 
resection. In 1962, González-Ulloa recommended to 
use a skin elliptic wedge beneath the hairy front 
implantation line with no skin dissection. In 1973, 
Marino published his frontal bone incision technique, 
following the McIndoe postulates, with skin dissection 
up to the orbital edge and partial resection of the front, 
procerus, and corrugator muscles. In the 1970s and 
1980s, with the boom of the reconstruction surgical 
techniques of the cranial-facial surgery through frontal 
bone incisions and mobilization of big facial flaps with 
satisfactory results, the application of these techniques 
led to the aesthetic surgeries [7].
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In 1969, Viñas [8] presented his technique of frontal 
facelift, by using a prehairy and intrahairy treatment 
(front bone); cutting the skin and the galea in both cases 
and inverting the flap for a better treatment of the fron-
tal and corrugator muscles. In 1981, Coiffman [9] pub-
lished a technique for treating the forehead and eyelid 
wrinkles. He recommended, besides other aspects, dry-
ing up the eyelid muscles. Then, he stopped this tech-
nique since it left an eyelid depression over time. There 
exist a lot and very important contributions of surgeons 
such as Regnault Kaye, Pitanguy, Riefkohl, Owsley, 
Adamson, Papillon, Connell, McKinney, Matarasso, 
Terino, Psillakis, Hinderer, and many others, who pre-
sented innovative techniques always looking for the 
perfection of the face higher third part [10].

In the last decade of the twentieth century, Isse, 
Ramírez, Vasconez, and Chajchir disclosed their first 
experiences of forehead-lift by means of small inci-
sions and use of the endoscope. These techniques rev-
olutionized the surgical practices of the aesthetic 
surgery, but controversies were presented later on since 
there were those who defended the traditional surgery 
with the argument that where there was skin excess, it 
was necessary to remove it and reposition the loosened 
tissues, whereas others continued to prefer the endo-
scopic surgery.

45.3  Forehead Anatomy

Knowledge of the forehead’s complex anatomy gives 
us the basis for choosing a good surgical technique 
according to each patient’s situation.

We can consider the frontal region as an aesthetic 
subunit limited in the higher and lateral part by the 
hairline and in the lower part by the eyebrows. When 
making the incisions, the lines of less skin tension 
should be kept in mind. In the facial higher third part, 
the following structures are found: (1) The skin and the 
subcutaneous cellular tissue. (2) The superficial 
aponeurotic muscle determined by the eyelid’s orbicu-
lar muscle, the frontal muscle, and the occipital muscle 
joint by the epicranial aponeurosis or aponeurotic 
galea. (3) The deep muscular system including the 
superciliary depressor muscle, the nose procerus- 
pyramidal muscle, and the corrugator muscle. (4) The 
vascular–nervous system formed by the supratrochlear 
vascular–nerve package, supraorbital vascular–nerve 

package, and the periosteum. (5) The retaining liga-
ments where we find the higher septum-temporal, 
lower septum-temporal, and the periorbital septum. 
(6) The motor innervation of the frontal region and the 
scalp depending on the facial nerve [11] (Fig. 45.1).

45.4  Ciliary Ptosis Classification

It is important to evaluate the eyelid position to be able 
to provide the best treatment since this influences the 
forehead and eyelids. The eyebrows have a head, body, 
and tail. We can see the following characteristics in the 
eyebrows:

Normal (Fig. 45.2): The eyebrows should go on 
the orbital edge in young people. The ideal eyebrow 
is limited by taking an imaginary line that passes by 
the internal border of the eye, extending it up to the 
nasal base, an oblique line drawn from the nasal base 
up to the orbital edge, another line that unites the 
higher points of the lines previously described, a par-
allel line to the first one that passes through the exter-
nal edge of the ocular iris and finally, one that joins 
the intersection of the first one with the third one 
extending it up to the external border, giving us the 
ideal eyebrow limits.

Eyebrow Ptosis, Medial Position: The eyebrow is 
seen fallen in its central part (Fig. 45.3).

Eyebrow Ptosis: The eyebrow is seen fallen. It is 
lower than the orbital edge and the swollen eyelids, 
giving an aspect of tired and bored person (Fig. 45.3).

Lateral Ptosis: Observed is a decrease of the eye-
brow tail with increase of the crow’s-feet wrinkles 
(Fig. 45.3).

45.5  Nonsurgical Techniques 
in Forehead Rejuvenation

Botulinum Toxin: It is the capacity of the botulinum 
toxin type A to produce muscle paralysis for cosmetic 
purposes that occurs by inhibiting the muscle move-
ment of the corrugator, procerus, and frontal muscles. 
This has a duration of 3 to 6 months. It is used in 
patients that do not want surgery [12].

Soft Tissue Filling: There exist in the market a 
number of products to fill forehead and eyebrow 
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depressions. Among those most used are collagen and 
the hyaluronic acid.

45.6  Surgical Techniques  
in Frontal Rejuvenation

Although there are a great number of techniques, 
we will only mention the most common ones.

45.6.1  Autogenous Fat Injection

This consists in the transfer of fat from a donor zone to 
fill the forehead and eyebrow crosswise wrinkles using 
syringe and needle. Generally, it is done with ambula-
tory local anesthesia. This technique does not entirely 
remove the wrinkle depressions but it is useful in young 

Temporal branch

Supraorbitalis n.

Supratrochlearis n.

Infraorbitalis n.

Zygomatic
branch

Buccal branch

Mental n.

2cm

Mandibularis branch

Facial a.

Parotid gland

Facial n.

Superficial temporal a.

B
2cm

Fig. 45.1 Motor innervation 
of the frontal region and the 
scalp depending on the facial 
nerve

Fig. 45.2 Ideal eyebrow



514 G.G.R. Duarte

patients and those who do not want invading proce-
dures [13].

45.6.2  Moisturizing Graft

This is mainly used to fill the eyebrow wrinkles. Its 
absorption is less than the autogenous fat. A block of 
fatty tissue and dermis is obtained and are applied 
through small incisions [11].

45.6.3  Open Frontal Lift

This surgery is indicated in cases of advanced ptosis 
where there is need to remove skin. This technique can 
be intrahairy when the hair implantation line is low 
and the person has abundant hair, or prehairy when the 

patient has a very broad forehead or the hair implanta-
tion line is much behind.

45.6.4  Periorbital Approach

The ciliary-frontoplasty is made through an incision at 
the superciliary level. It is used to lift eyebrows and 
eyelids.

45.6.5  Transpalpebral Resection  
of the Corrugator Muscle

This is used in patients who present hyperactivity of 
the corrugator muscles. It can be done by a standard 
incision when the patient recovers from a blepharo-
plasty. Otherwise, a medial incision is performed.

b

c d

aFig. 45.3 Classification. 
(a) Normal eyebrow. (b) 
Medial eyebrow ptosis: The 
eyebrow is seen fallen in its 
central part. (c) Eyebrow 
ptosis: The eyebrow is seen 
fallen. It is lower than the 
orbital edge and the swollen 
eyelids, giving an aspect of 
tired and bored person. (d) 
Lateral eyebrow ptosis: 
Observed is a decrease of the 
eyebrow tail with increase of 
the crow’s-feet wrinkles
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45.6.6  Forehead Endoscopic 
Rejuvenation

This is done through endoscopy and small incisions in 
the scalp. The aim is to lift the eyebrows, stretch the 
forehead, and hold the galea up by fixing it to the pari-
etal bone.

45.6.7  Minimally Invasive  
Ciliary-Frontoplasty

This is done through small incisions in the scalp. When 
it is the sole procedure, it can be performed with seda-
tion using local anesthesia containing 2% lidocaine 
with epinephrine. The incisions are those used in endo-
scopic surgery in the scalp temporal region 1.5–2 cm 
from the hairline (Fig. 45.4), with No. 15 blade, at a 
45º angle in order to avoid injuries of the hairy follicles 
that will cause alopecia and scars in the zone. When 
there is need to lift the eyebrow body, the dissection is 
extended to the eyebrow body and to the hairline level 
using a 1.5 cm. incision, parallel to the imaginary line 
previously drawn. Once the incisions are made to the 
surgical plane that we look for in the temporal region 
between the superficial and deep temporal fascia, dis-
section is beneath the orbital edge and the orbicular 
myotomies in its superior-external part are carried out. 
The plane is subperiosteal in the frontal medial region. 

Later on, both these planes are joined in order to get 
the zone detachment. The technique principle is to 
slide two blades one over the other. Then according to 
the vectors drawn, the suspension points are fixed with 
Ethibond 3–0 in the temporal region (2–3) of the super-
ficial fascia to the deep fascia and in the periosteum 
frontal–medial to the galea. The scalp is closed with 
mechanical suture (staples). Later on, it is splinted 
with one inch skin colored Micropore tape.

45.7  Complications

With the technique of minimally invasive ciliary-fron-
toplasty, there has been no type of complications since 
it was established. In the universal medical literature 
the following complications are detailed:

Loss of sensitivity
Pain, swelling, and hematoma
Temporal loss of the expressive movements
Sensation of oppression in the forehead
High initial position of the eyebrows
Muscular paralysis of the frontal nerve
Necrosis
Infection
Hematoma and haemorrhage
Scar
Eyebrows or eyelids asymmetry
Chronic pain
Overcorrection

a b

Fig. 45.4 Demarcation surgically repaired
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45.8  Conclusions

The minimally invasive ciliary-frontoplasty was used 
in 290 patients with ptosis of the eyebrow tail and 

eyebrow ptosis during a 7-year period (2000–2007). 
The results were very good and improvement between 
98% and 100% was noted with minimum or zero com-
plications (Figs. 45.5–45.7).

a b

Fig. 45.5 (a) Preoperative. (b) Postoperative

a b

Fig. 45.7 (a) Preoperative. (b) Postoperative

a b

Fig. 45.6 (a) Preoperative. (b) Postoperative
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46.1  Introduction

Fascination with beauty as well as with the orbits and 
their surrounding tissues dates back to early human 
civilization. The lid–eyebrow complex is perhaps the 
most expressive part of the face; one can express anger, 
worry, surprise, and other emotions by his or her brows 
[1, 2]. A high eyebrow positioned above the orbital rim 
and small eyebrows with the eyebrow arch positioned 
in the middle were preferred for many decades [1–3].

Gravity and senescence are the main causes of aging 
of the entire periorbital region and brow; however, 
numerous etiologies for eyebrow ptosis exist, including 
those that were congenital, posttraumatic, iatrogenic, 
facial paralysis related, and functional (usually age 
related) [4–7]. One of earliest signs of facial aging, start-
ing in the third decade, is descent or flattening of the 
 lateral eyebrow [4, 6, 7]. Eyebrow ptosis gives the eyes a 
heavy, tired, and sad look, and enhances aesthetic defor-
mities of the upper eyelid. The resultant brow ptosis 
manifests in lateral hooding of the eyelid and has impli-
cations for functional visual field obstruction [4–7].

There is a great diversity among individuals with 
respect to eyebrow position and shape and, the notion 
of an “ideal” eyebrow has changed quite significantly 
over the past several decades [1].

Many brow lift surgical procedures have been 
described over the last 100 years, including direct eye-
brow lift, midforehead lift, coronal brow lift, trans-
palpebral brow lift, and endoscopic brow lift [1, 6, 
8–16]. More recently, nonendoscopic, limited-incision 
approaches to correct the descent of the lateral eyebrow 
alone have been reported by several authors [4, 7, 9, 
17–19]. A nonsurgical option for brow lift using botuli-
num toxin A injections has been described for temporary 
paralysis of the depressor muscles of the brow [20].

46.2  Patient Marking

After identification of eyebrow ptosis, one must deter-
mine the patient’s optimal eyebrow position. The “but-
terfly wing” incision was proposed initially by Viñas 
and popularized by Castañares [9, 10].

The amount of skin resection depends on the eleva-
tion desired and the amount calculated ahead of time to 
be excessive. Viñas has suggested a simple but accu-
rate method to determine the amount of skin resection: 
by pinching the skin with thumb and index finger above 
the lateral end of the brow with the patient in the erect 
position and watching for the desired effect. The wid-
est part of the drawing is marked above the tail of the 
brow, and the lateral extension is then carried out to 
complete it beyond the tail of the brow in an upward 
and lateral direction (Fig. 46.1) [10]. It is important to 
place the lower margin of the incision along the supe-
rior border of the brow abutting the hair follicles.

Another way to draw the “butterfly wing” incision 
would be with the patient in a supine position, doing 
the same maneuver described by Viñas with forceps, 
but the disadvantage would be no gravity acting on the 
tissues (Fig. 46.2).
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46.3  Surgical Procedure

The patient is placed in a supine position, the face and 
brows are cleaned with antiseptic solutions and draped. 
Under intravenous sedation, local anesthesia along the 
incision lines and into the “butterfly wing” incision 
is administered (Fig. 46.3). An incision is made and 
it is beveled to parallel the hair follicles, preventing 
damage to the brow hair follicles, then the authors 
undermine superficially (epidermis dissection), like 
Schwartzman’s maneuver in breast reduction surgery 
(Fig. 46.4). There is no undermining underneath this 
level. Thereafter, the epidermis is removed, following 
meticulous hemostasis of the wound (Fig. 46.5) and, 
the closure is carried out in the conventional man-
ner (Fig. 46.6). A pressure dressing is applied to the 
incision for 5 days. The stitches are usually removed 
between 7 and 10 days postoperatively.

46.4  Complications

The overall rate of complications was low. The most 
common complication was epidermal cyst (3.3%) and 
suture dehiscence due to local trauma (2.2%). Reopera-
tion was performed in the unsatisfied patients (2%).

a b c

Fig. 46.1 Schematic drawing. (a, b) and (c) show how the “butterfly wing” incision adapts to each patient

Fig. 46.2 Drawing the “butterfly wing” incision with the patient 
in a supine position. Arrow: The superior limit of surgical scar 
often fell within or parallel to a preexisting crease of the crow’s 
feet
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The surgical scar became scarcely noticeable over 
time, and often fell within or parallel to a preexisting 
crease of the crow’s feet. There were no hypertrophic 
or keloid scars, no infection, no lagophthalmos, and no 
postoperative hematoma. Neither brow hair loss nor 
scar widening was noticed.

46.5  Discussion

Since 1996 the authors had done 910 eyebrow eleva-
tions in 455 consecutive patients whose ages ranged 
from 35 to 85 years. Almost 94% of the patients were 
female. Over 90% of the cases were performed simul-
taneously with rhytidectomy and blepharoplasty, 
16.9% were performed in association with blepharo-
plasty and eyebrow lift alone represented 4% of the 
cases. The procedure was completed on average in 
30 min (20–45 min). The follow-up in this series was 
from 10 months to 12 years. Good brow elevation that 
lasted through the period of follow-up was uniformly 
demonstrated (Figs. 46.7–46.12).

Brow positioning is considered a “cornerstone” 
with respect to the appearance of the periorbital region, 
and ptosis of the eyebrow is considered a characteristic 
feature of the aging face [4]. Even a minor change in 
brow position can alter the expression of an individu-
al’s face. With the correction of lateral drooping of the 
brow, the facial expressions of sadness and fatigue 
caused by brow ptosis can be improved to achieve a 
more tranquil facial aesthetic [4].

The modern concept of “ideal” brow position was 
described by Westmore in 1974 [1]. Optimal eyebrow 
position is both objective and subjective and, ideal 

Fig. 46.3 Anesthetic injection into the “butterfly wing” incision

a

b

Fig. 46.4 Undermining superficially (a, b)

Fig. 46.5 Meticulous hemostasis

Fig. 46.6 Closure of the wound



522 G.A.P. Viana and G.P. Viana

 criteria vary from surgeon to surgeon and continue to 
be debated [1, 5, 21]. According to Feser et al. there is 
not one single beauty ideal for eyebrows, but at least 
three, this being determined by the patient’s age and 
trends. For instance, trends are generally introduced by 
young people and not by older individuals and the 
young tend to prefer eyebrows in a lower position. 
This way, it seems plausible to assume that the trend 
 currently appears to be moving away from arched 
 eyebrows toward lower-positioned eyebrows with 
maximum height in the lateral third [1].

Knize discussed several mechanisms contributing 
to brow ptosis, including depression of the medial eye-
brow from overaction of the brow depressors and 
descent of the lateral eyebrow from unopposed lateral 
orbicularis oculi contraction [22].

To recreate the aesthetically pleasing brow, sev-
eral surgical procedures have been published over 
the past century [2, 6–13, 15–19]. Many different 
surgical corrective procedures and types of inci-
sions for raising the eyebrow have been character-
ized including direct eyebrow lift, midforehead lift, 

a b c

Fig. 46.7 (a) Preoperative 50-year-old female. (b) Three years postoperative. (c) Five years postoperative after a touch-up

a bFig. 46.8 (a) Preoperative 
38-year-old female. (b) Ten 
months postoperative

a b c

Fig. 46.9 (a) Preoperative 61-year-old female. (b) Ten years postoperative. (c) Two years postoperative after a touch-up
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coronal brow lift, transpalpebral brow lift, endo-
scopic brow lift, and the use of botulinum toxin [1, 
6, 8–16]. More recently, nonendoscopic, limited-
incision approaches to correct the descent of the lat-
eral eyebrow alone have been reported by several 
authors [2, 7, 9, 17–19]. Sometimes a combination 
with brow-lift and blepharoplasty is necessary to 
achieve the desired results [16, 23]. Performing 
upper blepharoplasty in conjunction with brow lift 
is not a problem if care is given to proper preopera-
tive analysis, quantification, and marking [16].

The authors have presented their experience with 
“butterfly wing” incision based on Viñas’ study [10]. 

Indication for surgery is more dependent on the aging 
signs than on the patient’s chronological age. The 
authors use this approach to correct the lateral end of 
the brow (tail), mostly in patients with hairless eye-
brow or in patients wearing makeup to disguise the 
brow ptosis. Nevertheless, this approach would be car-
ried out in all patients because they have been warned 
ahead of time of the scar extension. It is important to 
stress to the patient that the scar would be visible for a 
period of time but it may be concealed temporarily 
with cosmetics. Another important fact is to identify 
and discuss any preoperative eyebrow asymmetry with 
the patient, because he or she will be more likely to 

a bFig. 46.10 (a) Preoperative 
60-year-old female. (b) Three 
months postoperative

a b

Fig. 46.12 (a) Preoperative 
51-year-old female. (b) One 
month postoperative

a bFig. 46.11 (a) Preoperative 
69-year-old female. (b) One 
year postoperative
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notice the asymmetry postoperatively during focused 
attention on the surgical results.

Viñas [10] and Castañares [9] correct the eyebrow 
ptosis by resection of a roughly elliptical section of the 
forehead skin immediately above and lateral to the eye-
brow. Through this approach the forehead is under-
mined to the hairline, severing all epicranial fibers, the 
corrugator supercilii, and the procerus [9]. Different 
from Viñas and Castañares, the authors’ resection is 
performed superficially, like Schwartzman’s maneuver 
in breast reduction surgery, without undermining under-
neath the epidermis level. In this manner, the authors 
believe that this approach reduces the prevalence of 
unaesthetic scar formation by avoiding injury to the 
dermis. Further, the maximal amount of skin is excised 
laterally, allowing a favorable elevation of the lateral 
portion of the eyebrow with respect to the medial part.

In this series, the most common complication was 
epidermal cyst (3.3%), suture dehiscence due to local 
trauma (2.2%), and reoperation of unsatisfied patients 
(2%). Reoperation was performed in nine patients with 
minimal recurrence of brow ptosis due to previous inad-
equate resection. Viñas et al. [10] revealed an extremely 
low complication rate (0.4%) of hematoma formation, 
permanent alopecia, and “nerve damage.” They also 
reported a 2.4% dissatisfaction rate, which is compara-
ble with the numbers presented in this series and other 
studies in literature [2, 8, 10, 12–14, 16, 18, 19]. 
According to Viñas, the advantage of this approach is its 
simplicity, it is well tolerated as an outpatient procedure 
under local anesthesia and that most patients can resume 
their activities the following day [10]. The authors agree 
with Viñas on this advantage; another is that it carries a 
direct one-to-one correction of brow ptosis. The disad-
vantage of this procedure is the scars on the forehead, 
but to quote Viñas: “The scars usually become incon-
spicuous with time. Also because of their location, they 
can be easily disguised (if necessary) with a couple of 
strokes of an eyebrow pencil” [10]. If these factors are 
properly explained beforehand and with the visible 
improvement, these patients accept the temporary incon-
veniences with conformity and understanding.

46.6  Conclusions

The key to correction of eyebrow ptosis in patients 
undergoing cosmetic surgery is to first recognize it and 
include this component in each patient’s evaluation. 

The “butterfly wing” incision provides a useful alter-
native in situations in which the surgeon may not be 
familiar with endoscopic techniques, does not have 
access to endoscopic equipment, or when frontalis 
modification is not required. Although this operation 
yields sustained improvements, it does not remove all 
underlying factors involved in brow aging. The effects 
of gravitational forces continue and may result in the 
need for future enhancements. The final results of this 
operation are consistently very gratifying to the patient 
and to the plastic surgeon alike.
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47.1  Introduction

The eyebrow (Fig. 47.1) deserves special mention 
within the context of the balance of the upper face and 
therefore forehead rejuvenation. The author has a sim-
ple new technique and concept, that of the endobrow 
lift, which is the direct elevation of the brow through 
the upper blepharoplasty incision. There are various 
other procedures in the context of forehead rejuvena-
tion that are discussed.

The Endobrow Lift is a procedure that restores a 
more youthful, refreshed look to the area above the 
eyes by correcting drooping of the brows. The main 
advantage of this procedure is avoiding an extrascar or 
hair loss that other procedures might cause.

Most imbalances involve the middle and lower 
areas of the face. The eyebrows should be located at 
least 2–2.5 cm above the upper lid margin level when 
the eyes are closed. The medial aspect of the eye brow 
is caudal to the lateral extreme, and the highest portion 
of the eye brow arch is at the junction of the lateral 
third with the medial two-thirds of the eye brow cor-
responding to the lateral limits of the limbus in a 
straight forward gaze [1].

The eyebrow droop can cause significant overhang 
of upper eyelid skin over the lashes, and these are suit-
able candidates for the eyebrow lift. The cause of eye-
brow ptosis is unknown but simple ptosis and true 
excess of skin on the upper eyelids (dermatochalasis) 
can occur due to gravity and aging, which can cause 

thinning and descent of the tissue of the forehead. 
Occasionally, eyebrow ptosis is caused by a paralysis of 
the facial nerve (facial palsy), or the weight of a tumor, 
or trauma on one side. It can interfere with visual func-
tion or appear unsightly. It is usually bilateral but can be 
asymmetrical, appearing on one side only [2].

First the surgeon must assess the appearance of the 
forehead, eyebrows, upper eyelids, and the periocular 
region. The surgeon must assess the lines of the fore-
head, how active the eyebrows are, whether the 
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eyebrows are used a lot to keep the eyelids open, or 
whether they are immobile, suggesting a nerve palsy. 
Measurements will be made and photographs taken. 
The amount of associated upper eyelid ptosis and 
excess skin on the eyelids is determined. According to 
the findings, the surgeon may recommend brow ptosis 
surgery.

47.2  Anatomy

The brows (Fig. 47.2) come in different shapes and 
sizes and gender differences exist. The male brow is 
naturally lower and less arched than that of the female. 
The female brow is finer, more curved, and is situated 
above the bony rim [3, 4].

The forehead (Fig. 47.3) is a highly dynamic region 
of the face, and patients who are more animated use 
each muscle of the forehead more  frequently. This 
 frequent use undoubtedly causes changes to the skin. 
A major factor stabilizing the eyebrow is its attachment 
to the periosteum in the supraorbital region. Dividing 
the periosteum laterally and freeing the arcus marginalis 

is mandatory to free the lateral brow and thereby enable 
elevation. Anatomically one muscle elevates the brow 
which is frontalis, and four muscles depress the brow, 
namely corrugator, procerus, fibers of the orbicularis, 
and superficial supercilii (Fig. 47.4).

a

b

Fig. 47.2 Different shapes of brow in male and female. (a) The 
male brow is naturally lower and less arched than that of the 
female. (b) The female brow is finer, more curved, and is  situated 
above the bony rim

Fig. 47.3 Extent of brow area, anatomically

Fig. 47.4 Elevators and depressors of the brow. Anatomically 
the frontalis muscle elevates the brow and the corrugator, 
 procerus, fibers of the orbicularis, and superficial supercilii 
depress the brow
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47.3  Endobrow Lift

47.3.1  Objectives of a Brow Lift

A forehead lift is most commonly performed to mini-
mize the visible effects of aging. It can help to:

1. Correct a low, heavy or droopy brow, achieving a 
more alert and refreshed look.

2. Correct furrows and frown lines which have devel-
oped around the brow and eye.

3. Achieve a better overall result from facial surgery, for 
example, when used in conjunction with blepharo-
plasty (eyelid surgery), where addressing aging of the 
eyelids alone does not always yield the best results, or 
in conjunction with a face-lift to rejuvenate the face.

Drooping eyebrows can cause a visual field problem. 
Fatigue and headaches at the end of the day may be 
caused by overaction of the forehead muscles which 

raise the eyebrows. There are also aesthetic/cosmetic 
reasons [5].

47.3.2  Preoperative Counseling

It is important to spend time with patients and ascer-
tain what exactly is bothering them. The options open 
to the patients must be discussed in detail, including 
possible complications, as well as both pre and postop-
erative instructions (Table 47.1). To avoid problems, it 
is imperative to make sure that the patient has realistic 
expectations.

47.3.3  Learning Curve

It is of paramount importance that the cosmetic sur-
geon achieves a leaning curve to understand the proce-
dure and its effects toward the best results. This reduces 

Forehead (brow) lift

BEFORE SURGERY

 1. For your comfort, please bring a headscarf or hat and a pair of sunglasses to wear after surgery

 2. No make-up or lotions on your face prior to surgery

 3.  If you bleach, tint, color, or perm your hair, then please do so no later than 1 week prior to surgery. It will be at least 
6 weeks before you can have this done again

 4. Do not cut your hair before surgery, in order for incisions to be covered postoperatively

AFTER SURGERY

 1.  You may experience some swelling of the face and you may also have bruising on the neck and chest. This is normal and 
should disappear within 2 weeks

 2. Ice compresses to the exposed areas of your face for the first 48 h at home will be helpful to reduce any expected swelling

 3.  Should you have pain not relieved by your prescribed medications or if you are bleeding through your bandages, do contact 
the surgeon or the hospital immediately

 4.  When sleeping, lie on your back with you head at approximately a 45o angle for seven nights after surgery to help minimize 
any swelling. This can be accomplished with two pillows under your head

 5.  You may wash your hair 3 days after surgery

 6.  No alcohol should be taken for 1 week after surgery

 7.  Do not go out into direct sunlight for 6 weeks after surgery and protect your skin daily with a sunblock factor 30

 8.  Limit activities such as bending, straining, and lifting. Avoid excessive neck turning movements and heavy physical 
exertion for the first month. Avoid also any movements that will give you the feeling of pulling or tightness along the 
incision line. We do not want you to stretch your incisions

 9. Postoperatively massage your face with moisturising cream where you are able to. Arnica cream works well

10. You may have a facial after 6 weeks

Table 47.1 Pre and postoperative instructions
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operative time and minimizes postoperative complica-
tions. Towards this aim, a solid knowledge of anatomy 
is vital as well as an understanding of the aesthetic ele-
ments of brow rejuvenation.

47.3.4  Patient Satisfaction 
and Cost-Effectiveness

In order to guarantee success in one’s practice, it is 
important to achieve patient satisfaction and cost-
effectiveness. One must be able to understand the 
needs of the patient and the downtime they will require, 
in order to suggest the correct treatment. One must 
also be able to give the patient an idea of the longevity 
of a particular procedure.

47.3.5  Surgical and Nonsurgical 
Treatments of Forehead 
Rejuvenation

There are various approaches used to raise the eye-
brows, ranging from a direct incision, just above the 
eyebrow, to incisions within the scalp, above the hair-
line using a coronal incision.

47.3.6  Direct Operations to the Brow

This involves removal of a segment of scalp tissue 
from above the eyebrow. It does not correct the fore-
head position nor remove forehead wrinkles and lines; 
it only corrects the eyebrow position. This type of 
operation is mostly recommended for the older and 
frailer patient, or the patient with facial palsy, as it can 
be done under local anaesthesia. It leaves a small scar 
which is hidden within natural creases and wrinkles of 
the eyebrow.

47.3.7  Endoscopic Brow Lift

The endoscopic brow lift has revolutionized forehead 
rejuvenation and has almost certainly made coronal inci-
sions obsolete. It can be performed under intravenous 
sedation or general anesthesia. It is performed through 

four incisions, two on each side of the midline. The first 
is a longitudinal incision 7–10 cm from midline. The 
second is a transverse incision in the temporal region. 
The area is infiltrated with a tumescent solution of saline, 
lignocaine, and epinephrine. The transverse incision is 
dissected to the deep temporal fascia and the midline 
incision is dissected subperiosteally. This is important in 
order to avoid injury to the superficial branch of the tem-
poral nerve as well as other nerves including the supraor-
bital and supratrochlear nerves. The endoscope will be 
able to demonstrate these clearely.

The arcus marginalis and the periosteum must be 
released in order to allow free movement and elevation 
of the brow and this is accomplished endoscopically. 
For this, the author uses the Ramirez dissectors. 
Fixation can be achieved by three methods: (1) by 
suturing in two different planes, one superficially and 
one deep to anchor to the temporal fascia, (2) by screw 
fixation, or (3) by the use of surgical glue. Each has 
positive and negative aspects, and the surgeon must 
decide which method is best in their practice.

Both the eyebrows and the forehead are lifted and 
this removes the horizontal lines. Surgery is done 
through incisions in the scalp above the hairline. 
Incisions can be long (coronal incision), or short Y to V 
shaped, or short and straight. Usually two or three small 
incisions are made above the hairline, and a further two 
small incisions placed a small distance above the ears. 
A tunnel is made underneath the forehead, to free up all 
the ligaments holding it down and raise the forehead and 
eyebrows upward. An absorbable embedded fixation 
plate is used to secure the new brow-height, or tissue 
may be excised, in which case fixation is not required.

Forehead and brow lifting is usually done under 
general anaesthesia, with addition of local anaesthesia 
to the scalp to reduce bleeding during the surgery. 
Endoscopic forehead and eyebrow lift is very suitable 
for patients aged 30–60 years, who have furrows 
between the eyebrows, eyebrow ptosis, and deep hori-
zontal forehead lines. It gives a good brow and fore-
head lift, but is a longer operation than the direct or 
transeyelid/blepharoplasty incision approach.

47.3.8  Risks

When complications arise during an endoscopic fore-
head lift, which occurs in about 1% of cases, a switch 
to the open forehead lift method must be performed.



53147 Endobrow Lift

Complications are rare when a forehead lift is per-
formed by a surgeon trained in the technique. However, 
it is possible for the surgical process to damage the 
nerves that control eyebrow and forehead movements. 
Hair loss can also occur along the scar edges in the 
scalp when an incision is made through the hairline. 
Moreover, infection and bleeding are possible with any 
surgical procedure.

Patients who have Endotine implants in their fore-
heads risk moving their newly adjusted tissues with 
relatively small movements just after the operation and 
before complete healing takes place. While the implant 
absorbs into the body, the Endotine generally does not 
support the very thick forehead skin and heavy brows 
often seen in some overweight males [6, 7].

47.4  Variations of Forehead  
and Brow Lift

If the patient requires upper eyelid blepharoplasty and 
eyebrow and forehead lift, this can be done simply 
through a combination of the transeyelid and scalp 
incisions above the hairline (Fig. 47.5). An endoscope 
and fixation may not always be required.

47.5  Transpalpebral Corrugator 
Resection

This operation is done while the patient is under intra-
venous sedation. The area is infiltrated with lignocaine 
and adrenaline (1/100,000 concentration). The opera-
tion is done through the same upper blepharoplasty 
incision, with dissection to reach the orbital rim 
(Fig. 47.6) [8, 9].

47.6  Coronal Incision

This operation was the most commonly performed 
procedure some years ago; however, due to the advent 
of endoscopic forehead rejuvenation this procedure is 
less frequently seen now. The author recommends 
that every plastic or cosmetic surgeon should see this 
procedure performed to a patient, or to a cadaver, as it 
is extremely useful in demonstrating the anatomy of 

Fig. 47.5 Routine incision for endobrow

a

b

Fig. 47.6 Transpalpebral corrugator resection. (a) Before. (b) 
After procedure
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the forehead. This procedure is done while the patient 
is under intravenous sedation; the incision is marked 
approximately 5 cm behind the hair line extending 
from one temple to the other, a few centimeters above 
the ear. Generally it is not necessary to shave the hair; 
however, techniques like braiding, elastic bands, and 
hair gel should be used. The area is infiltrated in its 
entirety with a modified tumescent solution, using 
lidocaine hydrochloride, 2%, and epinephrine, one in 
one thousand, as a local anesthetic. The incision is 
taken down to the subgaleal plane and laterally 
becomes superficial to the deep temporal fascia to 
avoid injury to the superficial branch of the facial 
nerve. The dissection is continued anteriorly and 
extended supraperiosteally to the superorbital rim. 
The arcus marginalis and the fibrous bands are 
released to allow the brow to be elevated. The supraor-
bital and supratrochlear nerves are carefully dissected 
and preserved. The corrugator muscle and the pro-
cerus are released and resected as extensively as pos-
sible to eliminate the frown lines. Fat grafting can be 
considered to fill the defect caused by surgery. Drains 
may minimize the postoperative bruising and swell-
ing; however, the author does not tend to use them 
and results have been excellent. The incision is closed 
in two layers and normally surgical clips are used 
after surgery. Antibiotic ointment is placed on the 
incision. The patient will be allowed to wash their 
hair 3–4 days after the operation. Slight bruising is 
expected that can take up to 2–3 weeks to clear and 
normally instructions for pre and postoperative care 
are given [10, 11].

47.7  Fat Grafting

Fat grafting has seen renewed interest as research has 
shown that fat can survive if it is used in small droplets 
and placed near a good blood supply. In his practice, 
the author is able to achieve survival between 5 and 
7 years. The use of autologous fat graft has been advo-
cated since 1893, when Neuber [12] first published his 
paper. The success of this technique relies on obtaining 
the fat using a large bore syringe, thereby not macerat-
ing it. The author does not centrifuge the fat. Reinjection 
is done by using the pearl technique, which has been 

pioneered by Fischer [13] and yields extremely favor-
able results. The operation is normally combined with 
another procedure such as a face-lift, and so it can be 
done under sedation (Figs 47.7 and 47.8).

The donor site is infiltrated with small volumes of a 
saline solution that contains one in one thousand adren-
aline and 20 units of lignocaine 1%. The fat reinjection 
site for the brow is usually just underneath the brow and 
this has an elevating effect and fullness especially in 
patients who loose fat due to atrophy or aging (Fig. 47.9). 
Slight absorption is always expected and the patients 
can have a touch-up on a yearly basis, in which case a 
fat-bank could be justifiable. In the author’s practice in 
England a fat-bank is not permitted; however, this is a 
very popular option in Japan, Argentina, and China, 
among others. It is also possible to inject the frown 
lines with autologous fat after performing subcision, in 
order to create a pocket for the insertion of the fat. The 
major warning is that one or two dramatic cases that 
resulted in death have been reported due to the fact that 
the fat was injected by mistake into a vein causing 
embolization. Patients must be informed about absorp-
tion, which can be irregular and which is a rare disad-
vantage of this operation. In addition, in thin patients it 
could be difficult to obtain enough graft.

Fig. 47.7 Fat ready for transfer
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47.8  Suspension and Suture Techniques

47.8.1  Thread Lift Guide

A thread lift addresses sagging underlying tissues of 
the cheek and jaw line by threading 4–12 barbed 
sutures into the skin and deeper soft tissues. The non-
absorbable threads stay within the deep tissues and 
provide support. A thread lift is often referred to as a 
minimally invasive surgical procedure. This is a rela-
tively new procedure developed in Russia in 1999 by 
Sulamanidze [14] who pioneered the technique. The 
thread lift procedure can use Aptos threads (blue 
nylon) or clear sutures such as the contour thread lift 
that contains a series of cogs or microbarbs. Contour 
lifts may be best for a fair skin tone, since the Aptos 
threads may appear visible through the skin. In cases 
of more severe sagging or facial folds and furrows, 

a traditional face-lift may achieve more dramatic 
results.

During the procedure local anesthetic is used. A hol-
low stainless tube with a needle-sharp end is inserted 
under the skin at specific entry points on the face and 
through the fat layer under the skin along a designated 
path (Fig. 47.10). The exit point is then made and the 
thread is inserted into the tube. The thread is pulled 
through the other side of the tube, the tube is removed, 
and the thread stays in place. The threads are positioned, 
tugged into the desired placement, anchored, cut just at 
the skin, and then inserted under the surface of the skin. 
Where the thread ends are inserted into your face, they 
are taped for a few days to prevent movement. Excessive 
movement can dislodge the intended placement of the 
threads, altering the desired thread lift result. For endo-
brow lifting the thread lift can be adapted to lift the 
brows using suspension and in this technique the sutures 
are tied to the temporal fascia.

Fig. 47.8 Cannula and 
syringe for fat extraction 
by hand

a b

Fig. 47.9 (a) Preoperative. 
(b) Postoperative
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47.8.2  Thread Lift Risks

These include bruising, swelling, and tenderness. 
Additional potential complications of a thread lift are 
puckering where the barb is pulling, visibility of the 
blue thread through the skin, and threads poking 
through the skin. A thread lift, while less invasive than 
a face-lift, is nonetheless surgery with its inherent 
risks. The most serious complication is injury to the 
temporal branch of the facial nerve which can get 
caught in the treads, and this could be temporary or 
permanent.

47.9  Botox (Chemodenervation 
with Botulinum Toxin)

Botulinum toxin, the most lethal poison known to 
mankind has provided hope and relief to countless vic-
tims with certain neurological conditions (Fig. 47.11). 
More recently, its application for cosmetic use has 
been established. In particular, it is of prime impor-
tance in forehead rejuvenation. It is known to work on 

the neuromuscular junction through a blocking process 
(Fig. 47.12).

In forehead rejuvenation, the basic applications 
work well to improve the following areas:

Horizontal forehead lines (Figs. 47.13 and 47.14)
Glabellar frown lines (Fig. 47.15)
The results of lateral and medial brow lifts
Crow’s feet (Fig. 47.16)

a c

b

Fig. 47.10 (a–c) Mendes 
needles and serdev needles 
for threading

Approved in
59 countries

BOTOX
1989 FDA approval

Clinical development
Cervical dystonia &
Other uses

First clinical
Development A Scott
Strabismus, Blepharospasm

1969 medical use
evaluation

Type A 900 KD
Complex purification

E Shantz et al (1944)
Biological weapon

analysis

Botulism by clostridium
Botulinum 1700-1800

Development

Fig. 47.11 Development of Botox
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a

c

b

d

Fig. 47.12 Mechanism of 
action of botulinum toxin. (a) 
Binding. (b) Internalization. 
(c) Blockade. (d) 
Reinnervation

a b

Fig. 47.13 Sites of injection 
of Botox for (a) horizontal 
and (b) multiple frown lines

a b

Fig. 47.14 Partial elimination of frontalis muscle by Botox. (a) Before treatment. (b) After treatment
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The dilution used by the author is 1 ml of saline to 50 
units of Botox. While this works well, dilutions vary 
and many practitioners prefer different dilutions 
(Table 47.2).

47.10  Endobrow

A relatively new technique to elevate the brow through 
a blepharoplasty incision using absorbable screws 
(LactoSorb®) has been described (Figs. 47.17–47.19). 
The procedure is relatively easy to learn but requires a 
steep learning curve to perfect.

Through the blepharoplasty incision, one must ele-
vate the brow and dissect to the periosteum. The 

a

b

Fig. 47.15 Good result by injecting the corrugator and procerus 
for glabellar lines. (a) Before treatment. (b) After treatment

Fig. 47.18 915–3007 LactoSorb® Hex Head Driver

Fig. 47.17 The dissolvable screw and thread (LactoSorb 
Endobrow Push screw)

a

b

Fig. 47.16 Botox injection for crow’s feet. (a) Before treatment. 
(b) After treatment

Table 47.2 Botox vial dilutions

BOTOX®: Vial Dilutions

Saline diluents volume U/mL U/0.1 mL

1.0 mL 100.0 10.0
1.5 mL 66.7 6.7
2.0 mL 50.0 5.0
2.5 mL 40.0 4.0
3.0 mL 33.3 3.3
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periosteum must be released from the bone, in addition 
to the arcus marginalis in a cephald direction, to allow 
the brow to be elevated. Two to three positions for the 
screws must be marked and positioned. It is vital to 
avoid injuring the temporal branch of the facial nerve. 
It is important to use the drill which has shoulders to 
prevent deeper penetration.

The screw must be inserted fully loaded with the 
stitch attached. The stitch must be tied at the chosen 
level and height. The results will be seen immedi-
ately on the operating table. The stitch will be secure 
in the periosteum and surrounding muscle, but one 
must be careful not to catch the tissues during  closure. 

A standard  closure is used for the blepharoplasty 
incision.

The LactoSorb® Endobrow screw combines the 
push screw technology with a proven resorbable mate-
rial. This allows for predictable resorption, requiring 
only two instruments for insertion. LactoSorb® 
Endobrow push screws are low in profile and resorb 
within 1 year. Designed specifically for the brow lift, 
the unique screw design features an eyelet in the screw 
head to allow insertion of the suture. The LactoSorb® 
Endobrow push screw has in many cases been found to 
afford quicker and easier brow lifting [15–18]. Results 
are excellent (Figs. 47.20 and 47.21)

a b

c d

e

Fig. 47.19 (a) Initial screw placement should be determined 
by the surgeon. Drill a pilot hole using the 1.8 mm drill bit at 
the desired location for brow suspension. No tapping is 
required. (b) Load the Endobrow Push screw with suture 
passer onto the Hex Head Driver. If desired, the screw may be 
threaded with the suture at this step. (c) Position the screw 
into the pilot hole (perpendicular to the bone) and push straight 

down until the screw is fully seated. No twisting is required 
during insertion. (d) Disengage the hex head from the screw 
after insertion by gently turning the Hex Head Driver clock-
wise. (e) Suture is easily passed through the screw head utiliz-
ing the suture passer (if screw is not already threaded with 
suture) and is fixed to both the periosteal tissue and the 
LactoSorb®
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47.10.1  Screw Placement

1. Initial screw placement should be determined by 
the surgeon. Drill a pilot hole using the 1.8 mm drill 
bit at the desired location for brow suspension. No 
tapping is required.

2. Load the Endobrow Push screw with suture passer 
onto the Hex Head Driver. If desired, the screw may 
be threaded with the suture at this step.

3. Position the screw into the pilot hole (perpendicular 
to the bone) and push straight down until the screw 
is fully seated. No twisting is required during 
insertion.

4. Disengage the hex head from the screw after insertion 
by gently turning the Hex Head Driver clockwise.

5. Suture is easily passed through the screw head uti-
lizing the suture passer (if screw is not already 
threaded with suture) and is fixed to both the 
periosteal tissue and the LactoSorb® (Fig. 47.19).

47.10.2  Possible Complications

All surgery carries some uncertainty and risk. 
Complications are rare and usually minor when a fore-
head lift is performed by an experienced cosmetic sur-
geon. Yet, the possibility of complications must be 
considered.

1. Numbness of the forehead, just beyond the incision 
line can occur. It is usually temporary, but on rare 
occasions, may be permanent in some patients.

2. Asymmetry of the brows may occur which may be 
due to postoperative swelling or premature dissolv-
ing of the sutures involved in the surgery. This is 
usually amenable to correction by the surgeon.

3. In rare cases, the nerves that control eyebrow move-
ment may be injured on one or both sides, resulting 
in a loss of ability to raise the eyebrows or wrinkle 
the forehead. Additional surgery may be required to 
correct the problem.

4. Infection and bleeding are very rare, but are possi-
bilities [19, 20].
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48.1  Introduction

Aesthetic facial rejuvenation has gained widespread 
acceptance among the general public. As more 
younger patients have requested facial invigoration, 
surgeons have rushed to find improved techniques 
amended in the sense of providing longer lasting,  
natural-appearing results with decreasing periopera-
tive and postoperative sequels.

The youthful midface is described as triangular 
shape with high cheeks, smoothness toward the mid-
face, and minimal nasolabial folds. The aged midface is 
represented by a more rectangular shape due to sagging 
of not only the skin but also the malar fat pad (cheek).

As the malar fat pad descends inward and down-
ward against the nasolabial line, at least four signs of 
midface aging occur. These include: the full nasolabial 
fold, hollowness to the midface, tear-trough hollow at 
the lower lid–cheek interface, and a slight prominence 
of the cheek profile.

48.2  Surgical Goals

Meloplication goals are to elevate volumetrically the 
malar fat pad, thereby recreating a more youthful tri-
angular midface shape, lessening the fullness lateral to 
the nasolabial line, filling the hollow from the mid-
face, and smoothing out the infraorbital areas in a 

lesser degree. A secondary benefit can be a slightly 
improved reduction of the fullness contour at the jowl 
and sagging of the labial–mandibular fold above the 
mandibular margin. This procedure may be used as a 
“closed” technique to correct an isolated malar fat pad 
ptosis in cases without excess of the facial skin. 
Meloplication may also be incorporated in an “open” 
rhytidoplasty, as one of the maneuvers to correct the 
midface ptosis, as in the lower lid blepharoplasty, a 
transcutaneous approach to performing a vertical fat 
pad elevation.

48.3  Indications and Contraindications

The ideal candidate for “closed” meloplication is a 
35–45 year-old patient with early midface laxity 
involving primarily ptosis of the malar fat pad. Such 
a patient has exhibited an incipient facial skin 
excess, jowls, labial mandibular folds, or platysmal 
bands.

48.4  Surgical Technique

48.4.1  Preoperative Markings

“Closed” meloplication technique was introduced in 
2000 by using two permanent sutures, each fixed by 
Gore-Tex anchor grafts. The fan-shaped malar fat pad 
and the anterior ramus of the temporal branch of the 
facial nerve are marked on the upright patient. The 
classical course of the anterior ramus of the temporal 
nerve is drawn to extend from 0.5 cm inferior to the 
antihelix-tragus landmark toward 1.5 cm superolateral 
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to the tail of the eyebrow; however, determination 
pathway of the anterior branch of the temporal nerve to 
bony landmarks is variable.

As shown in Fig. 48.1, dot C is marked lateral to the 
nasal alae, on the nasolabial fold. Dot A is marked 
1 cm inferior to dot C. Line B passes 1 cm lateral to the 
lateral orbital cantus, going behind into the hair line 
1 or 2 cm. Incisions A and C are performed using an 
11 blade knife tip. Incision B is done and dissected 
toward the temporalis fascia. Incision D is done as an 
external blepharoplasty in the traditional way; a mark 
is drawn over the infraorbital nerve. Infraorbital rim is 
located and dissected leaving the periosteum intact. 
Once the midpart between the internal cantus and the 
infraorbital nerve is set, place dot D here.

Two vectors are marked, A-B and C-D, the Temporal 
Vector and the Vertical Vector. Draw lines from A-B 

and from C-D – these will be the pathways for suspen-
sion sutures of one of the two lifting vectors.

48.4.2  Anesthesia

The “closed” meloplication suspensions may be done 
under local anesthesia. A 5–10 ml buffered 1% Xylocaine 
with 1:400,000 epinephrine solution is injected into the 
subcutaneous layer of the midface, extending from the 
nasolabial fold to the temporal region and following 
the line from A-B. Selective nerve blocks from the 
zygomatic–facial, zygomatic–temporal, and infraorbital 
nerves with 0.5% Marcaine (1:200,000 epinephrine) 
complete the anesthetic requirement.

48.4.3  Sutures and Gore-Tex  
Suspension System

Figure 48.2 shows the sutures and suspension system: 
3–0 Ethibond at the main suture and 4–0 Vicryl for the 
suture guide. Both suture endings are tied together at 
10 cm. Keith needles. Two small pieces of Gore-Tex 
4 × 4 mm are used. One is inserted in the 3–0 Ethibond 
tied in the Keith needle. The other Gore-Tex is used to 
anchor the sutures up to the temporalis fascia. For verti-
cal vector 6 cm Keith needles are preferred because of a 
minor distance. The 4–0 Vicryl is used to guide and see-
saw the tissue to avoid forming a dimple at the place the 
Gore-Tex is anchored, in the soft tissues at the nasolabial 
fold.

Four sets of sutures and needles are used if the two 
vectors are placed, two sets per side.

48.4.4  Elevation of the Temporalis  
Vector A-B

The surgical procedure begins first by incising 1–1.5 cm 
(Fig. 48.3) within the temporal hairline using a #15 
blade at an angle through the 1 cm. temporal marking. 
A small pocket is created with Iris scissors between the 
temporoparietal fascia and the deep temporal fascia. 
Then, the dot incisions A-C on the nasolabial fold, are 
done using the tip of an 11 blade, making it a little deep 
and wide with the tip of an iris scissors.

Fig. 48.1 Two point incisions on the nasolabial fold on dots 
A and C. One 1–1.5 cm incision is done behind B, 1 cm behind 
the hair line (temporal zone incision). Letter D shows the point 
of attachment of the vertical suture, in the orbital rim periosteum 
by an external incision for blepharoplasty
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The first Keith needle is introduced into dot inci-
sion A, deeply touching the bone, then lifted a few 
millimeters, and then oriented laterally following the 
line toward the temporal incision. The subcutaneous 
tissue is pinched along the safe pathway upward along 
the temporal incision B. This maneuver allows the 
needle to remain safe until is retrieved at the tempora-
lis pocket (Fig. 48.4).

The other Keith needle is passed through the same 
incision in a similar way but slightly inferior to the 
previous one and retrieved at the temporal pocket 
tract.

Working with the 4–0 Vicryl, each limb of the 
suture is grasped and see-sawed through the soft tis-
sue until the dimpling at the nasolabial fold is elimi-
nated. The Vicryl suture is then removed. The 
permanent 3–0 Ethibond suture is pulled and the 
anchor Gore-Tex is passed into the incision, so that 
the fat malar pad can be elevated; a mosquito clamp 
secures the suture end.

48.4.5  Anchoring the Suture to the Deep 
Temporalis Fascia

An eyed ½ circle French needle is used, securing each 
end of the suture, and passed through the previously 
pinched Gore-Tex 5 × 5 mm. A sliding knot elevates 
the nasolabial fold 3–5 mm and it is fixed with several 

Fig. 48.2 Keith needles 10 and 6 cm, 3–0 Ethibond, 4–0 Vicryl, 
Gore-Tex 4 × 4 mm, and eyed ½ circle French needle

Fig. 48.3 Temporal incision with anchoring the Gore-Tex to 
deep temporalis fascia

Fig. 48.4 Pathway from nasolabial fold to temporal incision
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knots. The anchor Gore-Tex is covered with several 
square knots with an reabsorbable suture. The closure 
of the incision is done with 4–0 Prolene, and the dots 
at the nasolabial fold with 6–0 Prolene (Fig. 48.3).

48.4.6  Elevation of the Vertical  
Vector C-D

This vector is done through a subciliary incision for a 
transcutaneous external blepharoplasty. Dissection is 
performed over the orbital septum to the orbital rim.

The periosteum is located and blunt dissected at the 
rim region between the medial cantus and the pupillary 
line, and a 4–5 mm curved cut is done. A small flap is 
elevated with a small sharp dissector. The Keith needle 
sutures system is set in place.

Starting in the C dot incision, as in the temporal 
vector, Keith needles are directed to the D flap in the 
orbital rim. The dimple is see-sawed using the 4–0 
Vicryl suture and removed. The 3–0 Ethibond suture is 
pulled, also the Gore-Tex anchored in the soft tissues 
of the malar fold. The Ethibond is secured with eyed ½ 
circle French needles in each limb, passed through the 
4 mm Gore-Tex anchor and secured to the periosteum 
flap (Fig. 48.5), first with a sliding knot pulling the 
cheek 3–4 mm, and three more knots. The knots are 
covered with soft tissue and reabsorbable 5–0 Vicryl.

Close the incisions as in the blepharoplasty tech-
nique and the dot incision with 6–0 Prolene.

48.5  Complications

There are almost no complications with these tech-
niques. The pathways are safe and no permanent nerve 
lesions have been seen. Early transitory asymmetry 
that resolved by itself was observed in the first 

4–6 weeks and one spontaneous weakness of the zygo-
maticus major muscle.

Antibiotics are given to avoid Gore-Tex infection.

48.6  Conclusions

Repositioning of the cheek corrects most of the mid-
face ptosis (Figs. 48.6 and 48.7). The closed procedure 
is minimally invasive and the temporal vector assures 
4–6 mm of elevation by the time the vertical vector 
resolves or improves the nasojugal groove. Most of 
these patients combine meloplication with blepharo-
plasty or other procedures.

The temporal vector is versatile and can be as open 
technique during the rhytidectomy. Long-lasting results 
are seen after 3–5 years. More outcome studies are 
required for further evaluation.

Fig. 48.5 Orbital rim, anchoring Gore-Tex to periosteal flap
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a1 a2

b1 b2

Fig. 48.6 (a) Before 
minimally invasive midface 
lift and lower blepharoplasty. 
(b) Six months after close 
temporal vector and vertical 
vector, note improvement of 
nasolabial fold and upper 
position of the cheek
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49.1  Introduction

Aging of the upper periorbital region is often one of the 
first signs of aging noted by patients. The pathogenesis 
of upper lid aging is a process involving both soft tissue 
excess and volume loss. The goal of any facial rejuve-
nation procedure is to restore the individual’s youthful 
appearance – not to create morphologic change that is 
novel. Hence, successful rejuvenation of this region 
requires a thorough understanding of the aging process 
as well as how this process has affected the individual 
patient. Overall, there has been a trend away from 
aggressive removal of skin, muscle, and fat which had 
resulted in hollowing and skeletonization of the upper 
lid complex. Hollowing of the upper eyelid complex 
was seen in the postoperative period, which often left 
the patients looking older or simply “different.” The 
modern approach is to perform conservative excisional 
blepharoplasty targeted primarily at the excess upper 
eyelid skin coupled with some level of volume aug-
mentation of the lateral eyebrow and infrabrow region. 
This translates to recreation of the youthful and health-
ier-appearing upper eyelid region, which can be generally 
defined by a fullness of the soft-tissues without obvious 
skin excess. In this chapter, we evaluate the periorbital 

aging process and how upper eyelid blepharoplasty can 
be used in addition to other treatments to restore the 
youthful structure of this area.

49.2  Periorbital Aging

The youthful upper eyelid has a minimal degree of 
eyelid skin excess [1]. The superior orbital rim and 
infrabrow region appears soft as a smooth layer of sub-
cutaneous and submuscular fat exists over the contour 
of the bony orbital rim. The lateral aspect of the eyelid 
should be free of lateral hooding. The supratarsal 
crease should be clearly visible with a corresponding 
degree of lid show inferior to the crease. The degree of 
eyelid show varies even in youth. It varies most among 
Asian patients. There is no “norm” to measure the 
degree of eyelid show. With age, dermatochalasis gives 
way to skin redundancy which extends down below the 
supratarsal crease and shortening the preexisting eye-
lid show. As the volume of the peribrow region dimin-
ishes there is a descent of the lateral brow further 
contributing to lateral hooding. The infrabrow volume 
loss results in skeletalization of the superior orbital 
rim. In certain cases, there may be mild prolapse of the 
medial fat pad; however, this is often unmasked as a 
result of the regional volume loss.

49.3  Anatomic Considerations

In no other area of facial aesthetic surgery is such a 
fragile balance struck between form and function as 
that in eyelid modification. Owing to the delicate 
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nature of eyelid structural composition and the vital 
role the eyelids serve in protecting the visual system, 
iatrogenic alterations in eyelid anatomy must be made 
with care, precision, and thoughtful consideration of 
existing soft tissue structures. A brief anatomic review 
is necessary to highlight some of these salient points.

49.4  Musculature

Directly under the thin upper eyelid skin lays the 
orbicularis oculi muscle [2]. It is grossly defined as a 
relatively large, flat, elliptical muscle that encircles 
both the upper and lower eyelid. It covers the orbit but 
extends into the temple and eyebrow in the superior 
half and into the upper cheek on the lower half. In the 
upper eyelid it is comprised of the orbital and palpe-
bral portions. The orbital portion is darker and thicker 
than the palpebral segments. Many fibers insert into 
the skin and subcutaneous tissues of the eyebrow, 
which in the lateral portion forms the depressor super-
cilii. This segment is partly responsible for pulling 
down the lateral brow and is often the target of neuro-
toxin injection. The thin palpebral portion of the mus-
cle lies directly over the upper eyelids and is divided 
into the preseptal and pretarsal segments [2–4]. The 
transverse facial, supratrochlear, and supraorbital ves-
sels supply the muscle. The innervation is derived from 
the temporal, zygomatic, and buccal branches of the 
facial nerve.

The main function of the orbicularis is to serve as 
the sphincter of the upper and lower eyelids. The 
palpebral portion acts involuntarily to close the eyelids 
or reflexively to blink. The orbital portion is under vol-
untary control. When the orbital portion of the muscle 
contracts, it draws the skin of the cheeks and temple 
together resulting in crow’s feet and eyelid wrinkle 
formation. Neurotoxin is used to relax the contraction 
of the lateral portion of the orbital orbicularis to mini-
mize crow’s feet formation.

49.5  Orbital Septum

Directly under the palpebral portion of orbicularis 
oculi muscle lays the orbital septum. This is a continu-
ation of the periosteum of the orbit (periorbital) and 

skull which extends over the eyelid. It is subdivided 
into an upper and lower portion. In the upper portion 
(above the tarsus), it divides the muscular compart-
ment from the orbital fat compartment. The inferior 
portion fuses with the anterior part of the tarsus [3]. 
The insertion with the levator aponeurosis varies with 
ethnicity. In Asians, it inserts around 3 mm from the 
base of the eyelid margin while in westerners, it 
attaches higher around 8–10 mm, thus accounting for a 
higher eyelid crease.

49.6  Levator Palpebrae Superioris

Directly beneath the superior portion is the aponeuro-
sis of the levator palpebrae superioris muscle. This is 
the main muscle responsible for the eyelid opening.  
It is powered by CN III. In addition, Mueller’s muscle 
which is deep to the tarsus is a smooth muscle respon-
sible for 3–4 mm of eyelid opening. Beneath the orbital 
septum are the orbital fat compartments. Unlike in the 
lower eyelids, the upper fat compartments consist of 
only the medial and central compartments. In occa-
sional cases, the medial fat pad may prolapse requiring 
surgical extraction. Removal of the central fat pads is 
rarely required, as it may often create an iatrogenic 
hollowing years later (A-frame deformity).

Beneath the inferior portion of the septum, lies the 
tarsal plate. In the upper eyelids, it typically measures 
8–12 mm, unlike 4–7 mm in the lower eyelid. Beneath 
the septum about the tarsus lies the preaponeurotic fat, 
which when removed or retracted identifies the aponeu-
rosis. The aponeurosis of the levator palpebrae superi-
oris muscle attaches to the anterior portion of the tarsus, 
forming the superior palpebral fold. Weakening or 
dehiscence of the attachment results in eyelid ptosis.

49.7  Orbital Fat

Contained behind the orbital septum and within the 
orbital cavity, the orbital fat has been classically seg-
mented into two discrete pockets (central and medial). 
Unlike the lower eyelid, a lateral fat pad does not exist 
[2–4]. Of these, the medial fat pad is more commonly 
seen to have mild prolapse. Similar to the lower eyelid, 
the medial pad has characteristic differences from its 
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other counterparts, including a lighter color, a more 
fibrous and compact lobular pattern, and a frequent 
association with a sizable blood vessel near its medial 
aspect. The orbital fat can be considered an adynamic 
structure because its volume is not related to body habi-
tus, and once removed it is not thought to regenerate.

49.8  Preoperative Evaluation

Patient analysis is directed to understanding the patient’s 
desires and expectation, the etiology of the problem 
at hand, and development of the optimal treatment plan 
for the patient’s unique needs. The preoperative assess-
ment of the anatomical characteristics must be directed 
at presence of:

1. Dermatochalasis or blepharochalasis (younger 
patients)

2. Volume status of the superior orbital rim and infra-
brow region

3. Pseudoherniation of medial orbital fat
4. Glabellar lines and wrinkles

The treatment plan needs to include treatment of each 
of these potential anatomic issues.

In addition, a systematic and thorough preoperative 
assessment of blepharoplasty candidates is essential 
to minimize potential postoperative complications. 
Patients need to be specifically questioned about the 
history of dry-eye syndrome, hypertension, smoking, 
visual problems, ocular disorders (i.e., glaucoma), 
bleeding disorders, recent use of NSAIDS, aspirin, and 
other anticlotting medications. Appropriate workup is 
required depending on the patient’s history.

49.9  Ocular Assessment

Examination of the eyes should begin with an overall 
inspection. The eyelid should be assessed for symme-
try (by noting palpebral fissure height and length), 
position of the upper eyelid margin with respect to the 
superior limbus, presence of eyelid ptosis, and 
lagophthalmus.

As a minimum, baseline ocular assessment should 
document visual acuity (i.e., best corrected vision if 
glasses or contact lenses are worn), extraocular move-
ments, gross visual fields by confrontation, corneal 

reflexes, the presence of Bell’s phenomenon, and lago-
phthalmus. If there is any question of dry-eye syn-
drome [5–7], a conservative approach must be taken 
and postoperative lubricating drops and ointment must 
be used as directed. In severe cases, the patient should 
be evaluated with Schirmer testing [8] (to quantify tear 
output) and tear film break-up times (to assess stability 
of precorneal tear film). Patients who demonstrate 
abnormalities in either or both of these tests or who 
have past or anatomic evidence that would predispose 
them to dry-eye complications should be thoroughly 
evaluated by an ophthalmologist preoperatively.

49.10  Operative Procedure

Upper eyelid blepharoplasty is an operation which is 
commonly performed to rejuvenate the upper eyelid 
region. Today, conservatism is favored and the surgical 
target is primarily excess eyelid skin. The underlying 
orbicularis oculi muscle and orbital fat are preserved in 
the vast majority of cases.

49.11  Upper Eyelid Blepharoplasty 
Approach

The ideal candidate is a patient of any age that exibits 
redunent upper eyelid skin resulting in a reduction of 
the individuals aesthetic potential. In other words, is 
there enough skin excess that is negatively affecting 
the individuals appearance? If so, the patient may be 
considered a candidate for surgical excision of this 
skin excess. Younger patients affected by familial 
blepharochalasis often benefit from upper blepharo-
plasty in their 30s or 40s. Whereas the typical “aging 
face” patient may benefit from surgical excision in 
their 40s and beyond.

49.12  Preparation

While sitting upright, the patient is asked to look for-
ward and to open and close their eyes. This helps to 
define the superior palpebral fold (or crease) which 
when present should be marked. This line represents the 
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inferior border of the skin excision. Placing the incision 
into the natural crease helps ensure that the incision will 
fall into the natural crease postoperatively minimizing 
the potential of “looking different” as well as optimiz-
ing scar placement. This inferior limb is extended 
slightly past the lateral canthus depending on the degree 
of lateral hooding present (Fig. 49.1). The more hood-
ing, the longer the extension, so make certain to include 
the hooding into the excision. A crow’s feet wrinkle is 
chosen and the line is extended superiorly at an angle 
toward the lateral brow. The patient is then asked to 
close their eyes. With a nontoothed forceps the excess 
skin is pinched and marked (Fig. 49.2). Care is taken to 
avoid eyelid opening while pinching. This is essential in 
preventing postoperative lagophthalmus.

One percent lidocaine (Xylocaine) with 1:100,000 
epinephrine to which is added a 1:10 dilution of sodium 
bicarbonate is then injected into the subcutaneous plane 
using a 30-gauge needle. Experience has demonstrated 
that this mixture affords analgesic effect while mini-
mizing the sting of initial infiltration through alkalini-
zation of the local agent. Care is taken to avoid injection 
into the underlying muscle. Typically 1–1.5 ml is suf-
ficient. After waiting a full 10 min for vasoconstriction 
to occur, the outline of the incision is made using a  
15 blade scalpel. Next, the skin is elevated off the 
underlying muscle using a scalpel. Hemostasis is then 
obtained using bipolar coagulation.

In cases in which a prominent medial fat pad is pres-
ent, the skin over the medial aspect of the incision is 
retracted using a narrow double prong skin hook and the 
orbicularis is incised using scissors and the septum is 
penetrated. The medial fat pad which is lighter in color 
is exposed and expressed through the septal incision 
(Fig. 49.3). A fine-toothed hemostat is used to clamp the 
fat pad at its base. Prior to sharply excising the fat, bipo-
lar is used to coagulate the fat above the clamp. Care is 
taken to remain conservative in order avoid postopera-
tive hollowing. The incision is then carefully reapproxi-
mated using a running 6–0 Prolene suture; however, a 
variety of skin sutures and techniques can also be used. 
The key to a fine scar outcome is excellent approxima-
tion and limited wound tension (Figs. 49.4 and 49.5). 
Both eyes should then be irrigated with sodium chloride 
(Ophthalmic Balanced Salt Solution).

Fig. 49.1 Surgical markings along the supratarsal crease with an 
extension into a crow’s feet wrinkle to include lateral hooding

Fig. 49.2 Skin excess following pinching of the skin while the 
eyes are closed. If too much skin is pinched, then the eyes will 
open. This is an indication that too much skin excision is marked 
and the patient may be at risk for postoperative lagophthalmus

Fig. 49.3 The medial fat pad which is lighter in color is exposed 
and expressed through the septal incision. A fine-toothed hemo-
stat is used to clamp the fat pad at its base prior to cauterization
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49.13  Postoperative Care

Immediately after surgery, the patient is kept quiet 
with head elevated at least 45°. Cold compresses are 
placed on both eyes and changed every 20 min. The 
patient is observed closely for at least an hour for any 
signs of bleeding complications. The patient is given 
strict instructions to limit physical activity for the next 
week. The patient who is diligent about the cold com-
presses and head elevation during the first 48 h will 
experience substantially less swelling.

49.14  Complementary Treatments

49.14.1  Restoration of Infrabrow 
and Lateral Brow Volume

Restoration of volume in the infrabrow and lateral 
brow areas must be addressed in the appropriate candi-
date. Two reliable methods exist. These include inject-
able hyaluronic acid fillers and autologous microfat 
grafting.

Fig. 49.4 (Left) Preoperative 
patient. (Right) Five weeks 
postoperative following upper 
eyelid blepharoplasty in 
addition to fat augmentation 
and lower eyelid 
blepharoplasty

Fig. 49.5 (Left) Preoperative patient. (Right) Postoperative following upper eyelid blepharoplasty alone
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49.14.2  Injectable Fillers

Recent trends in nonsurgical treatment of facial aging 
have resulted in the creative application of the widely 
available injectable fillers in the periorbital area. 
Specifically, the use of nonanimal, stabilized, hyaluronic 
acid (NASHA) fillers have enabled the treatment of 
early signs of aging in the periorbital complex.

Filling infrabrow hollows can be preformed in the 
office setting with topical and/or local anesthesia. 
Following infiltration of a small amount of local anes-
thesia containing 1% lidocaine with 1:100,000, epi-
nephrine can be injected directly into the treatment 
areas for vasoconstriction. Alternatively, ice packs 
may be applied before and after injection to decrease 
bruising. The filler is injected in a retrograde linear 
threading fashion in the submuscular plane.

The material should be injected only during retrac-
tion of the needle to prevent vessel embolization. 
Layered injections are suggested. These injections 
should be attempted only after one has gained sufficient 
experience injecting in more forgiving locations. Gentle 
massage should be preformed after every few injections 
to disperse small isolated collections of material that 
may become palpable or visible as edema subsides. 
Risks specific to this treatment include bruising, palpa-
ble subcutaneous bumps, fluid collection in the injected 
area, and very remote risk of retinal embolus.

49.14.3  Structural Fat Grafting 
of the Infrabrow Region

Autologous fat grafting along the superior orbital 
region is used to restore volume loss along the skele-
tonized superior bony rim and infrabrow hollows. This 
helps restore the natural fullness and smooth convexity 
of the youthful eye. The fat is typically harvested from 
the abdomen or thighs using a low-pressure liposuction 
technique. Then the fat is prepared by separating the 
serum and blood using a centrifuge. Once purified adi-
pose tissue is isolated, it is injected using a microcan-
nula along the superior orbital rim using a microinjection 
technique (Fig. 49.6). The most common complication 
of this technique in this region is contour irregularities 
and palpable nodules. Due to the thin skin and bony 
nature of the periorbital region, successful treatment 
requires experience. When successfully performed the 
results are extremely pleasing (Fig. 49.7).

49.15  Complications

Complications after blepharoplasty are usually the 
result of overzealous skin or fat resection, lack of 
hemostasis, or an inadequate preoperative assessment 
[9, 10]. Less commonly, an individual’s physiologic 
response to wound repair may lead to undesirable 
sequelae despite execution of the proper technique. 
The goal in minimizing complications consequent to 
blepharoplasty must therefore focus on prevention by 
identifying and managing known risk factors.

49.15.1  Hematomas

Collections of blood beneath the skin surface can usu-
ally be minimized before surgery by optimizing coag-
ulation profiles and normotensive status during 
surgery through delicate tissue handling and meticu-
lous hemostasis and after surgery through head eleva-
tion, cold compressing, a controlled level of activity, 
and appropriate analgesic support. Should a hema-
toma develop, its extent and time of presentation will 
guide management.

Small, superficial hematomas are relatively com-
mon and are typically self-limiting. If organization 
occurs with the development of an indurated mass and 
resolution is slow or nonprogressive, conservative ste-
roid injections may be used to hasten the healing pro-
cess. Moderate or large hematomas recognized after 
several days are best managed by allowing the clot to 
liquefy (7–10 days) and then evacuating the hematoma 
through large-bore needle aspiration or by creating a 

Fig. 49.6 Fat injected using a microcannula along the orbital 
rim using a microinjection technique
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small stab wound over it with a no. 11 blade. Hematomas 
that are large and present early, that are expanding, or 
that represent symptomatic retrobulbar extension 
(decrease in visual acuity, proptosis, ocular pain, oph-
thalmoplegia, progressive chemosis) demand immedi-
ate exploration and hemostatic control. In the case of 
the latter, urgent ophthalmologic consultation and 
orbital decompression are the mainstays of treatment.

49.15.2  Blindness

Blindness, though rare, is the most feared potential 
complication of blepharoplasty. It occurs with an inci-
dence of approximately 0.04%, typically presents itself 
within the first 24 h after surgery, and is associated 
with orbital fat removal and the development of a ret-
robulbar hematoma (medial fat pocket most commonly 
involved). Commonly implicated causes of retrobulbar 
hemorrhage include the following: (1) excessive trac-
tion on orbital fat resulting in disruption of small arte-
rioles or venules in the posterior orbit; (2) retraction of 
an open vessel beneath the septum after fat release; (3) 
failure to recognize an open vessel because of vasos-
pasm or epinephrine effect; (4) direct vessel trauma 
resulting from injections done blindly beneath the 
orbital septum; and (5) rebleeding after closure result-
ing from any maneuver or event that leads to an 
increased ophthalmic arteriovenous pressure head.

Early recognition of a developing orbital hematoma 
can be facilitated by delaying intraoperative closure 
(first side), avoiding occlusive-pressure eye dressings, 
and extending the postoperative observational period. 

Although many methods of management have been 
described to manage threatened vision resulting from 
elevated intraocular pressures (reopening the wound, 
lateral canthotomy, steroids, diuretics, anterior cham-
ber paracentesis), the most effective definitive treat-
ment is immediate orbital decompression, which is 
usually accomplished through medial wall and orbital 
floor resections. Certainly, ophthalmologic consulta-
tion is advisable.

49.15.3  Epiphora

Assuming dry-eye syndrome was ruled out before sur-
gery or managed appropriately intraoperatively (con-
servative and staged resections), a dysfunctional 
lacrimal collecting system rather than a high glandular 
output state is typically responsible for postoperative 
epiphora (although reflex hypersecretion may be a 
contributing factor because of coexistent lagophthal-
mus or vertical retraction of the upper lid). This 
response is common in the early postoperative period 
and is usually self-limited. Long-term cases can result 
from excessive skin excision, resulting in lagophthal-
mus and retraction.

49.15.4  Suture Line Complications

Milia or inclusion cysts are common lesions seen along 
the incisional line resulting from trapped epithelial 
debris beneath a healed skin surface or possibly from 

Fig. 49.7 (Left) Preoperative patient. (Right) Postoperative following upper eyelid blepharoplasty and fat augmentation to the infra-
brow region
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the occlusion of a glandular duct. They are typically 
associated with simple or running cuticular stitches. 
Their formation is minimized by subcuticular closure. 
If they develop, definitive therapy is aimed at uncap-
ping the cyst (#11 blade or epilation needle) and teas-
ing out the sac. Granulomas may develop as nodular 
thickenings within or beneath the suture line and are 
typically treated by steroid injections if small and by 
direct excision if large. Suture tunnels develop as a 
result of prolonged suture retention and epithelial sur-
face migration along the suture tract. Preventive treat-
ment includes early suture removal (3–5 days), and 
definitive treatment involves unroofing the tunnel. 
Suture marks are also related to prolonged suture 
retention and their formation can usually be avoided 
by using a rapidly absorbing suture (fast-absorbing gut 
or mild chromic), by removing a monofilament suture 
early, or by employing a subcuticular closure.

49.15.5  Wound Healing Complications

Wound dehiscence may develop as a result of closure 
under excessive tension, early removal of sutures, exten-
sion of an infectious process (unusual), or hematoma 
(more common). Treatment is directed to supportive 
taping or resuturing.

49.15.6  Ocular Injury

Corneal abrasions or ulcerations may result from inad-
vertent rubbing of the corneal surface with a gauze 
sponge or cotton applicator, instrument or suture mis-
handling, or desiccation developing as a result of lago-
phthalmus, ectropion, or preexistent dry-eye syndrome. 
Symptoms suggestive of corneal injury, which include 
pain, eye irritation, and blurred vision, should be con-
firmed by fluorescein staining and slit-lamp examina-
tion by an ophthalmologist. Foreign body sensation 
like a grain of sand scratching the eye during eye open-
ing and closure can signify that a corneal abrasion has 
occurred. Therapy for mechanical injury typically 
involves use of an antibiotic ophthalmic drop with lid 
closure until epithelialization is complete (usually 

24–48 h). Treatment for dry-eye syndrome includes 
the addition of ocular lubricants, such as Liquitears 
and Lacri-lube.

49.15.7  Contour Irregularities

Contour irregularities are generally caused by techni-
cal omissions. Failure to remove enough fat, particu-
larly in a patient with a prominent medial fat pad, can 
lead to surface irregularities and persistent bulge. 
Overzealous fat resection, on the other hand, can lead 
to deep hollows in the medial infrabrow region. Areas 
of induration or lumpiness below the suture line can 
usually be attributed to unresolved or organized hema-
toma, tissue reaction, or fibrosis secondary to electro-
cauterization or thermal injury, or soft-tissue response 
to fat necrosis. Treatment in each case is directed at the 
specific cause. Persistent fat bulges are managed by 
resection, whereas areas of depressions from excess fat 
removal can be managed by volume augmentation.
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50.1  Introduction

Aging of the lower periorbital region is a complex pro-
cess involving both soft-tissue excess and volume loss. 
As a result, successful rejuvenation of this region 
requires a thorough understanding of the aging process 
and its influence on the complex anatomy. Lower eye-
lid blepharoplasty is the principle operation performed 
to rejuvenate the lower eyelid region.

It is considered a technically challenging operation 
with a myriad of variations and paradigms. The tech-
nical challenge of this procedure is due to the fact that 
a very fine line exists between an enhanced aesthetic 
outcome and significant functional and aesthetic 
complications.

Traditional blepharoplasty techniques have been 
criticized for their failure to truly restore a refreshed 
and youthful appearance. Often, following aggressive 
removal of skin, muscle, and fat, the infraorbital region 
is left looking hollowed, which actually has the oppo-
site effect on the appearance. Modern periorbital reju-
venation paradigms involve a combination of treatment 
modalities, ranging from conservative blepharoplasty 
techniques, volume restoration, and skin resurfacing. 

An intimate and thorough understanding of the anat-
omy coupled with an understanding of the natural his-
tory of lower eyelid aging is required to achieve a 
successful surgical outcome. In this chapter, we evalu-
ate the periorbital aging process and how blepharo-
plasty can be used in addition to other treatments to 
restore the youthful structure of this area.

50.2  Periorbital Aging

The youthful lower eyelid should have a short lid–
cheek junction and a smooth gentle convexity that 
blends into the upper cheek mound as a single convex-
ity [1]. With age, a combination of fat volume loss 
overlying the inferior orbital rim, weakening of the 
orbital septum resulting in fat pseudoherniation, 
descent of the malar fat pad, sagging of the orbicularis 
oculi muscle resulting in lengthening of the lid–cheek 
junction, exposure of the bony outline of the inferior 
orbital rim occur. These factors combined results in a 
double-convexity contour deformity. The orbital fat is 
the superior convexity, directly below this is the rela-
tive concavity defined by arcus marginalis along the 
skeletonized inferior orbital rim, and the second convexity 
is defined by the cheek mound. This finding is a telltale 
sign of aging of the central face. Tear-trough deformity 
or nasojugal fold is described by a depression at the 
transition of the medial aspect of the lower eyelid and 
upper cheek. The resultant deformity causes the peri-
orbital region to have fatigued and aged appearance. 
This finding is caused by a deficiency of tissue, not 
excess. Therefore, removing skin, muscle, or fat from 
the lower eyelid will worsen this deformity.
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50.3  Anatomic Considerations

In no other area of facial aesthetic surgery is such a 
fragile balance struck between form and function as 
that in eyelid modification. Owing to the delicate 
nature of eyelid structural composition and the vital 
role the eyelids serve in protecting the visual system, 
iatrogenic alterations in eyelid anatomy must be made 
with care, precision, and thoughtful consideration of 
existing soft tissue structures. A brief anatomic review 
is necessary to highlight some of these salient points.

With the eyes in primary position, the lower lid 
should be well apposed to the globe, with its lid margin 
roughly tangent to the inferior limbus and the orienta-
tion of its respective palpebral fissure slanted slightly 
obliquely upward from medial to lateral (occidental 
norm). An inferior palpebral sulcus (lower eyelid 
crease) is usually identified approximately 5–6 mm 
from the ciliary margin and roughly delineates the 
inferior edge of the tarsal plate and the transition zone 
from pretarsal to preseptal orbicularis oculi [2].

50.3.1  Lamellae

The eyelids have been considered as being composed 
of two lamellae: [3] an outer lamella, composed of 
skin and the orbicularis oculi muscle and an inner 
lamella, which includes tarsus and conjunctiva. The 
skin of the lower eyelid is thin over the eyelid and as it 
extends beyond the lateral orbital it becomes gradually 
thicker. The skin is devoid of a subcutaneous fat layer 
and is interconnected to the underlying musculus 
orbicularis oculi by fine connective tissue attachments 
in the skin’s pretarsal and preseptal zones.

50.3.2  Musculature

The orbicularis oculi muscle can be divided into a 
darker and thicker orbital portion (voluntary) and a 
thinner and lighter palpebral portion (voluntary and 
involuntary). The palpebral portion can be further sub-
divided into preseptal and pretarsal components. The 
larger superficial heads of the pretarsal orbicularis 
unite to form the medial canthal tendon, which inserts 
onto the anterior lacrimal crest, whereas the deep heads 

unite to insert at the posterior lacrimal crest. Laterally, 
the fibers condense and become firmly attached at the 
orbital tubercle of Whitnall, becoming the lateral can-
thal tendon [4]. Although the preseptal orbicularis has 
fixed attachments with the medial and lateral canthal 
tendons, the orbital portion does not and instead inserts 
subcutaneously in the lateral orbital region (contribut-
ing to crow’s feet).

Immediately beneath the submuscular fascia, extend-
ing along the posterior surface of the preseptal orbicu-
laris, lays the orbital septum. It originates at the arcus 
marginalis along the orbital rim (continuous with orbital 
periosteum), and after fusing with the capsulopalpebral 
fascia posteriorly about 5 mm below the lower tarsal 
edge, it forms a single fascial layer that inserts near the 
tarsal base. The orbital septum delineates the boundary 
between anterior eyelid (outer lamella) and intraorbital 
contents.

50.3.3  Orbital Fat

Contained behind the orbital septum and within the 
orbital cavity, the orbital fat has been classically seg-
mented into discrete pockets (lateral, central, and 
medial), although interconnections truly exist [5]. The 
lateral fat pad is smaller and more superiorly situated, 
and the larger nasal pad is divided by the inferior 
oblique muscle into a larger central fat compartment 
and an intermediate medial compartment. (During sur-
gery, care must be taken to avoid injury to the inferior 
oblique.) The medial pad has characteristic differences 
from its other counterparts, including a lighter color, a 
more fibrous and compact lobular pattern, and a fre-
quent association with a sizable blood vessel near its 
medial aspect. The orbital fat can be considered an ady-
namic structure because its volume is not related to 
body habitus, and once removed it is not thought to 
regenerate.

50.3.4  Infraorbital and Midface Anatomy

The infraorbital area consists of skin, subcutaneous 
soft tissues, and fat overlying the bony orbital rim, 
arcus marginalis, and malar eminence. Two distinct fat 
pads in this area have been identified – the malar fat 
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pad, and the suborbicularis oculi fat (SOOF) pad. The 
SOOF is defined as a collection of fat deep to the 
orbital portion of the orbicularis oculi muscle, overly-
ing the inferior arcus marginalis [6]. The malar fat pad 
is inferior to the orbicularis oculi muscle. These tissues 
mask the visibility of the inferior orbital rim in the 
youthful face. Volume loss, inferior and medial descent 
of the malar fat and SOOF result in the aging infraor-
bital area characterized by volume reduction and expo-
sure of the inferior orbital rim. Descent of these tissues 
coupled with pseudoherniation results in the tear 
trough or nasojugal deformity [6].

50.4  Preoperative Evaluation

Patient analysis is directed to understanding the 
patient’s desires and expectation, the etiology of the 
problem at hand, and development of the optimal treat-
ment plan for the patient’s unique needs. The preop-
erative assessment of the anatomical characteristics 
must be directed at presence of:

1. Pseudoherniation of orbital fat
2. Volume status of the inferior orbital rim and upper 

cheek
3. Dermatochalasis
4. Fine lines and wrinkles

The treatment plan needs to include treatment of each 
of these potential anatomic issues.

In addition, a systematic and thorough preop-
erative assessment of blepharoplasty candidates is 
essential to minimize potential postoperative com-
plications. Patients need to be specifically questioned 
about the history of dry-eye syndrome [7, 8], hyper-
tension, smoking, visual problems, ocular disorders 
(i.e., glaucoma), bleeding disorders, recent use of 
NSAIDS, Aspirin, and other anticlotting medica-
tions. Appropriate workup is required depending on 
the patient’s history.

50.4.1  Ocular Assessment

Examination of the eyes should begin with an overall 
inspection. The eyelid should be assessed for symme-
try (by noting palpebral fissure height and length), 

position of the lower eyelid margin with respect to the 
inferior limbus, scleral show, and the presence of ectro-
pion/entropion or exophthalmos/enophthalmos.

As a minimum, baseline ocular assessment should 
document visual acuity (i.e., best corrected vision if 
glasses or contact lenses are worn), extraocular move-
ments, gross visual fields by confrontation, corneal 
reflexes, the presence of Bell’s phenomenon, and lago-
phthalmus. If there is any question of dry-eye syn-
drome, the patient should be evaluated with Schirmer 
testing (to quantify tear output) and tear film break-up 
times (to assess stability of precorneal tear film) 
[8, 9]. Patients who demonstrate abnormalities in either 
or both of these tests or who have past or anatomic 
evidence that would predispose them to dry-eye com-
plications should be thoroughly evaluated by an oph-
thalmologist preoperatively.

50.4.2  Assessment of Lid-Supporting 
Structures

Because the most common cause of lower lid ectro-
pion after blepharoplasty is failure to recognize a lax 
lower lid before surgery, it is essential to properly 
assess the lid-supporting structures. Two simple 
clinical tests aid in this evaluation. A lid distraction 
test (snap test) is performed by gently grasping the 
midportion of the lower eyelid between the thumb 
and index fingers and outwardly displacing the eye-
lid from the globe. Movement of the lid margin 
greater than 10 mm indicates an abnormally lax sup-
porting lid structure and suggests the need for a lid-
shortening procedure. The lid retraction test [10] is 
used to assess lid tone as well as medial and lateral 
canthal tendon stability.By using the index finger to 
inferiorly displace the lower lid toward the orbital 
rim, observations are made in terms of punctal or 
lateral canthal malposition (movement of puncta 
greater than 3 mm from the medial canthus indicates 
an abnormally lax canthal tendon and suggests the 
need for tendoplication). Releasing the eyelid, the 
pattern and rate of return of the lid to resting position 
should be observed. A slow return, or one that 
requires multiple blinks, indicates poor lid tone and 
eyelid support. Again, a conservative skin–muscle 
resection and lower lid-shortening procedure would 
be warranted.



558 A.M. Karam and S.M. Lam

50.4.3  Assessment of Tear Trough 
or Nasojugal Deformity

The tear trough deformity is frequently one of the first 
signs of aging in the central face. Often initially noticed 
in the early 30s, this deformity is defined as a loss of 
volume in the skin and soft tissues of the infraorbital 
area resulting in a depression in the medial lower eye-
lid–cheek junction extending obliquely from the 
medial canthus (Fig. 50.1). It may also be associated 
with volume loss in the lateral aspect of the inferior 
orbital rim compounding the “tired” or “worn out” 
appearance of which affected patients complain. The 
tear trough deformity is important to recognize as is 
not generally addressed by standard lower eyelid pro-
cedures. Anatomically, the thinning of this area caused 
by descent of the infraorbital soft tissues exposes the 
infraorbital rim. This deformity may be accentuated by 
pseudoherniation of lower eyelid fat. The restoration 
of volume over the inferior orbital rim has been shown 
to improve the results of lower eyelid rejuvenation in 
affected patients.

50.5  Operative Procedure

Lower eyelid blepharoplasty is an operation which is 
commonly performed to rejuvenate the lower eyelid 
region. It is considered a technically challenging oper-
ation with a myriad of variations and paradigms. The 
technical challenge of this procedure is due to the fact 
that a very fine line exists between an enhanced aes-
thetic outcome and significant functional and aesthetic 
complications. An intimate and thorough understand-
ing of the anatomy coupled with an understanding of 
the natural history of lower eyelid aging is required to 
achieve a successful surgical outcome.

50.5.1  Technique

The two most common surgical approaches described 
in lower lid blepharoplasty are: (1) transconjunctival 
and (2) skin–muscle flap blepharoplasty.

50.5.1.1  Transconjunctival Approach

The transconjunctival approach to lower eyelid bleph-
aroplasty was first described in 1924 by Bourguet [11]. 
Although it is not a new procedure, over the last 
10 years there has been a surge of interest and a growth 
of proponents for this approach. The transconjunctival 
lower lid blepharoplasty respects the integrity of the 
orbicularis oculi, an active support structure of the 
lower eyelid. This minimizes the incidence of ectro-
pion. Also, an external scar can be avoided.

Proper patient selection for the transconjunctival 
approach is required. Ideal candidates include older 
patients with pseudoherniation of orbital fat and a lim-
ited amount of skin excess, young patients with famil-
ial hereditary pseudoherniation of orbital fat and no 
excess skin, all revision blepharoplasty patients, 
patients who do not want an external scar, patients with 
a history of keloids, and dark-skinned individuals who 
have a small possibility of hypopigmentation of the 
external scar [12, 13]. Because several authors have 
reported a significant reduction in short and long-term 
complications with the transconjunctival approach to 
lower eyelid blepharoplasty compared with the skin–
muscle method, the indications for the technique have 
been gradually expanding [12, 14]. The presence of 

Fig. 50.1 Tear trough deformity. This is often noticed in the 
early thirties. Note the loss of volume in the skin and soft tissues 
of the infraorbital area resulting in a depression in the medial 
lower eyelid–cheek junction extending obliquely from the 
medial canthus
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excess lower lid skin does not preclude use of the 
transconjunctival approach. In the authors practice, 
the most commonly performed lower lid procedure 
consists of transconjunctival fat excision, pinch exci-
sion of skin, and 35% trichloroacetic acid (TCA) peel-
ing (described later) [12–16]. The skin excision is 
needed to recontour the lower eyelid once the fat has 
been removed. There is frequently less excess than 
one initially estimates before the fat excision is per-
formed [17].

 Preparation

While sitting upright, the patient is asked to look 
upward. This helps to refresh the surgeon’s memory as 
to which fat pads are the most prominent, and these are 
marked. The patient is then placed supine. Two drops 
of ophthalmic tetracaine hydrochloride 0.5% are then 
instilled into each inferior fornix. Prior to the local 
injections, patients typically will receive some intrave-
nous sedation of the surgeon’s choice. Ten milligrams 
of intravenous dexamethasone (Decadron) is also given 
to help minimize postoperative edema. A local anes-
thetic consisting of 1% lidocaine (Xylocaine) with 
1:100,000 epinephrine to which is added a 1:10 dilu-
tion of sodium bicarbonate, is then injected into the 
lower lid conjunctiva using a 30-gauge needle. The nee-
dle is advanced through the conjunctiva until the bony 
orbital rim is palpated. The local is slowly injected as 
the needle is withdrawn. This is performed medially, 
centrally, and laterally.

After waiting a full 10 min for vasoconstriction to 
occur, the lower lid is gently retracted by an assistant 
using a double-pronged skin hook. The upper lid is 
placed over the globe to protect it. Either a guarded 
needle-tip Bovie on a low setting or a 15-blade is used 
to make the transconjunctival incision 2 mm below the 
inferior edge of the inferior tarsal plate. This inferior 
tarsal edge appears gray through the conjunctiva. The 
medial aspect of the incision is in line with the inferior 
punctum. The incision is carried just 4–5 mm shy of 
the lateral canthus.

Immediately after the transconjunctival incision is 
made, a single 5–0 nylon suture is placed in the con-
junctiva closest to the fornix and used to retract the 
posterior lamella over the entire cornea (Fig. 50.2). 
Mosquito hemostats snapped onto the patient’s head 
wrap are used to hold the sutures under tension. 

The conjunctiva acts as a natural corneal protector and 
the superior retraction allows for easier plane dissec-
tion. The skin hook is then carefully removed and a 
Des marres retractor is now used to evert the free edge 
of the lower lid.

After the 5–0 suture retraction and Desmarres 
retractor are in place, the preseptal plane is developed 
with a combination of blunt dissection with a cotton 
swab and sharp dissection with scissors. It is manda-
tory to maintain a dry surgical field. Therefore, a bipo-
lar cautery, “hot loop,” or monopolar cautery is used to 
cauterize any bleeders.

The preseptal plane is an avascular plane between 
the orbicularis oculi and the orbital septum. Because 
the orbital septum is still intact while the preseptal 
plane is being developed, orbital fat does not bulge 
into one’s view. The visualization obtained is closely 
similar to the orientation one is used to having when 
performing a skin–muscle flap blepharoplasty. The 
orbital septum will still have to be opened to access the 
orbital fat below (Fig. 50.2).

The medial, central, and lateral fat pads are each 
individually identified through the septum with the 
help of some gentle digital pressure on the conjunctiva 
covering the globe. The orbital septum is then opened 
with scissors. Using forceps and a cotton-tipped appli-
cator, the excess fat is carefully teased above the orbital 
rim and septum. Care must be taken to remove only the 
excessive and herniated fat because the eyes may take 
on a hollowed-out appearance following excessive fat 

Fig. 50.2 Immediately after the transconjunctival incision is 
made, a single 5–0 nylon suture is placed in the conjunctiva clos-
est to the fornix and used to retract the posterior lamella over the 
entire cornea. The orbital septum is then opened to expose the 
orbital fat
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excision. The ultimate goal is to achieve a lower eyelid 
contour that forms a smooth, gentle concave transition 
between it and cheek skin.

A 30-gauge needle is then used to inject a small 
amount of local anesthetic into the excess fat. The 
bipolar cautery is used to cauterize across the base 
(Fig. 50.3). When one is sure the entire stalk has been 
cauterized, scissors are used to cut across the cauter-
ized area. Others, notably Cook [20], reduce fat vol-
ume with electrocautery, minimizing surgical excision. 
Many surgeons feel that the lateral fat pocket should 
be explored initially because its volume contribution 
becomes more difficult to assess after removal of its 
adjacent and interconnected central fat pad. After 
excess fat has been removed from each compartment, 
the field is examined to make sure there is no bleeding. 
The Desmarres retractor should be removed periodi-
cally and the lower eyelid redraped over the fat that 
remains in place to facilitate examination of the con-
tour of the eyelid. The fat that is removed is retained on 
gauze on the surgical field in order from lateral to 
medial, allowing for comparison with the fat removed 
from the opposite side. For example, if preoperatively 
the surgeon felt that the right lateral fat pad was much 
larger than all others, then intraoperatively that com-
partment would have the most fat removed.

The medial and central fat compartments are sepa-
rated by the inferior oblique muscle. This muscle must 
be clearly identified prior to the excision of excess fat 

from these compartments to prevent muscle injury. 
The medial fat pad is whiter than the central and lateral 
fat pads. This helps in its identification. The lateral 
compartment is usually isolated from the central one 
by a fascial band off the inferior oblique muscle. This 
fascial band can be cut safely.

After each successive fat compartment is treated, 
the entire field must again be examined for bleeding. 
After all of the bleeding has been cauterized with the 
bipolar, the Desmarres and the retraction sutures are 
removed. The lower lid is gently elevated upward and 
outward and then allowed to snap back into its proper 
position. This allows for proper realignment of the 
edges of the transconjunctival incision. No suture is 
required, although some surgeons feel more comfort-
able closing the incision with one buried 6–0 fast-
absorbing gut stitch. Both eyes should then be irrigated 
with sodium chloride (Ophthalmic Balanced Salt Solu-
tion) (Figs. 50.4 and 50.5).

In an older patient with skin excess, a lower lid 
skin pinch or chemical peel may now be performed. 
Using fixation forceps or Brown–Adson forceps, a 
2–3-mm raised fold of redundant skin is raised just 
below the ciliary margin. The skin fold is excised 
with sharp scissors, with care taken not to cut the 
lower eyelashes. The edges of the skin pinch are then 
brought together with interrupted 6–0 fast-absorbing 
gut stitches.

Patients with crepey or fine lower eyelid rhytids are 
then treated with a 25–35% trichloroacetic acid (TCA) 
peel. The TCA is applied immediately below the skin 
pinch incision. A typical “frost” is generated.

 Postoperative Care

Immediately after surgery, the patient is kept quiet with 
head elevated at least 45°. Cold compresses are placed 
on both eyes and changed every 20 min. The patient is 
observed closely for at least an hour for any signs of 
bleeding complications. The patient is given strict 
instructions to limit physical activity for the next week. 
The patient who is diligent about the cold compresses 
and head elevation during the first 48 h will experience 
substantially less swelling. Some physicians place 
their patients on sulfacetamide ophthalmic drops dur-
ing the first 5 postoperative days to help prevent an 
infection while the transconjunctival incision is 
healing.

Fig. 50.3 Removal of the excess orbital fat. The bipolar cautery 
is used to cauterize across the fat stalk followed by sharp 
excision
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50.5.1.2  Skin–Muscle Flap Approach

The skin–muscle flap approach was perhaps the most 
commonly used method in the 1970s and early 1980s. 
In patients with a large amount of excess skin and orbic-
ularis oculi as well as fat pseudoherniation, this is an 
excellent procedure [19, 20]. The advantages of this 
approach are related to the safety and facility of dissect-
ing in the relatively avascular submuscular plane and 
the ability to remove redundant lower eyelid skin. One 
must realize that even with the skin–muscle flap one is 
limited by how much skin can safely be removed with-
out risking scleral show and even an ectropion. Persistent 

rhytids often remain despite attempts to safely resect 
redundant eyelid skin. Further, the skin–muscle approach 
also risks the eyelid canthus moving upward and inward 
which often changes the intrinsic shape of the eyelid and 
hence chances the individual’s appearance.

 Preparation

Preparation for this method is similar to that for the 
transconjunctival approach, except that tetracaine 
drops are not necessary. A subciliary incision is 
planned 2–3 mm beneath the eyelid margin and is 

Fig. 50.4 (Left) Preoperative. 
(Right) Six weeks postopera-
tively following lower eyelid 
transconjunctival blepharo-
plasty and upper eyelid 
blepharoplasty

Fig. 50.5 (Left) Preoperative. 
(Right) Six months postop-
eratively following lower 
eyelid transconjunctival 
blepharoplasty



562 A.M. Karam and S.M. Lam

marked with a marking pen or methylene blue with the 
patient in the sitting position. Any prominent fat pads 
are also marked. The importance of marking the patient 
in the upright position before injection relates to the 
changes in soft-tissue relationships that occur as a 
result of dependency and infiltration. The medial extent 
of the incision is marked 1 mm lateral to the inferior 
punctum to avoid potential damage to the inferior 
canaliculus, whereas the subciliary extension is carried 
to a point approximately 8–10 mm lateral to the lateral 
canthus (to minimize potential for rounding of the can-
thal angle and lateral scleral show). At this point, the 
lateral-most portion of the incision achieves a more 
horizontal orientation and is planned to lie within a 
crow’s-foot crease line. Care should be exercised in 
planning the lateral extension of this incision to allow 
at least 5 mm, and preferably 10 mm, between it and 
the lateral extension of the upper blepharoplasty inci-
sion to obviate prolonged lymphedema.

Patients typically receive intravenous after the pre-
operative marking has been accomplished and dexam-
ethasone. Before surgical prepping and sterile draping, 
the incision line (beginning laterally) and entire lower 
lid down to the infraorbital rim are infiltrated (superfi-
cial to orbital septum) with our anesthetic mixture pre-
viously described.

 Incision

The incision, which is begun medially with a No. 15 
scalpel blade, is only through skin to the level of the 
lateral canthus, but through skin and musculus orbicu-
laris oculi lateral to this point. Using a blunt-tipped, 
straight-dissection scissors, the incision is undermined 
in a submuscular plane from lateral to medial and is 
then cut sharply by orientation of the blades in a caudal 
direction (optimizing the integrity of the pretarsal mus-
cle sling). A Frost type of retention suture, using 5–0 
nylon, is then placed through the tissue edge above the 
incision to aid in counter retraction. Using blunt dis-
section (with scissors and cotton-tipped applicators), a 
skin–muscle flap is developed down to, but not below, 
the infraorbital rim to avoid disruption of important 
lymphatic channels. Any bleeding points up to this 
point should be meticulously controlled with the hand-
held cautery or bipolar cautery, with conservatism 
exercised in the superior margin of the incision to avert 
potential thermal trauma to the eyelash follicles.

 Fat Removal

If preoperative assessment suggests the need for fat-
pad management, selective openings are made through 
the orbital septum over the areas of pseudoherniation 
and are guided by gentle digital pressure of the closed 
eyelid against the globe. Although alternatives aimed 
at electrocauterizing a weakened orbital septum exist 
[18] that may obviate violation of this important bar-
rier, we are comfortable with the long-term results and 
predictability of our technique of direct fat-pocket 
management.

After opening the septum (usually 5–6 mm above 
the orbital rim), the fat lobules are gently teased above 
the orbital rim and septum using forceps and a cotton-
tipped applicator. The fat resection technique is very 
much as described in the transconjunctival technique 
and is not repeated.

Access to the medial compartment may be limited 
in part by the medial aspect of the subciliary incision. 
This incision should not be extended; instead, the fat 
should be gently teased into the incision, taking care to 
avoid the inferior oblique muscle. The medial fat pad 
is distinguished from the central pad by its lighter 
color.

 Closure

In preparation for skin excision and closure the patient 
is asked to open the jaw widely and gaze in a superior 
direction. This maneuver creates a maximal voluntary 
separation of the wound edges and assists the surgeon 
in performing accurate resection of the skin–muscle 
flap. With the patient maintaining this position, the 
inferior flap is redraped over the subciliary incision in 
a superotemporal direction. At the level of the lateral 
canthus, the extent of skin muscle overlap is marked 
and incised vertically. A tacking stitch of 5–0 fast-
absorbing gut is then placed to maintain the position of 
the flap. Using straight scissors, the areas of overlap 
are conservatively resected (medial and lateral to the 
retention suture) so that edge-to-edge apposition can 
be maintained without the need for reinforcement. It is 
important to bevel the blades caudally to allow for a 
1–2-mm strip resection of orbicularis oculi on the 
lower flap edge to avoid a prominent ridge at the time 
of closure. Some surgeons refrigerate the resected skin 
(viable for at least 48 h) in sterile saline in case 
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replacement tissue graft is needed after an overzealous 
resection eventuating in ectropion. It is far better to 
prevent such complications by performing a conserva-
tive resection.

After fat removal from the second eyelid, simple 
interrupted 6–0 fast-absorbing gut sutures are placed 
to close the incision on the initial eyelid. Attention can 
then be redirected back to redraping, trimming, and 
suturing the second eyelid. Next, sterile strips are 
placed to aid in temporal support, and an antibiotic 
ointment is lightly applied to the sutured incision after 
irrigating the eyes with sodium chloride (Balanced 
Salt Solution).

 Postoperative Care

Postoperative care after the skin–muscle approach is 
essentially identical to the aftercare used in the transcon-
junctival approach. Bacitracin ophthalmic ointment is 
given to the patient for the subciliary incision. Iced 
saline compresses, head elevation, and limited activity 
are stressed to all patients.

50.6  Complementary Treatments with 
Restoration of Infraorbital Volume

Restoration of volume in the infraorbital area must 
be addressed in the appropriate candidate. Several 
approaches have been described, including the use of 
injectable fillers, fat transfer, midface elevation, 
orbital fat repositioning, and SOOF elevation. Orbital 
fat repositioning and SOOF elevation may be per-
formed in conjunction with lower eyelid blepharo-
plasty without the need for additional incisions or 
approaches.

50.6.1  Injectable Fillers

Recent trends in nonsurgical treatment of facial aging 
have resulted in the creative application of the widely 
available injectable fillers in the periorbital area. 
Specifically, the use of nonanimal, stabilized, hyaluronic 
acid (NASHA) fillers have enabled the treatment of early 
signs of aging in the infraorbital complex [21, 22].

Filling of the tear trough deformity and related lat-
eral infraorbital hollows can be preformed in the office 
setting with topical and/or local anesthesia. Following 
nerve blocks a small amount of local anesthesia con-
taining 1:100,000 or weaker of epinephrine can be 
injected directly into the treatment areas for vasocon-
striction. Alternatively, ice packs may be applied 
before and after injection to decrease bruising. The 
borders of the tear troughs are marked and the filler is 
injected in a retrograde linear threading fashion in the 
submuscular plane.

The material should be injected only during retrac-
tion of the needle to prevent vessel embolization. 
Layered injections are suggested, beginning along the 
infraorbital rim, over the periosteum, and following with 
gentle layered “feathering” of the injectable material in 
multiple layers deep to the orbicularis muscle. Injection 
superficial to the orbicularis muscle can also be pre-
formed, but it is suggested to attempt this only after mas-
tery of the deeper injection technique. Gentle massage 
should be preformed after every few injections to dis-
perse small isolated collections of material that may 
become palpable or visible as edema subsides. Risks 
specific to this treatment include bruising, palpable sub-
cutaneous bumps, fluid collection in the injected area, 
and very remote risk of retinal embolus (Fig. 50.6).

50.6.2  Orbital Fat Repositioning

Orbital fat repositioning has also been referred to as fat 
preservation blepharoplasty. This procedure employs 
the fat of the medial and middle inferior orbital com-
partments to restore volume over the inferior orbital 
rim, and efface the tear trough deformity and associ-
ated lateral infraorbital hollows [22]. This can be 
approached through any lower eyelid approach that 
addresses the postseptal fat compartments. In the 
increasingly popular transconjunctival approach, the 
fat of the medial and middle fat compartments are dis-
sected through a septal incision, and left attached as a 
pedicled flap transposed over the orbital rim and 
beneath the depression of the tear trough deformity. 
Fixation can be performed using transcutaneous per-
manent sutures which are removed in 3–5 days, or 
absorbable sutures securing the fat to the periosteum 
of the infraorbital rim. This procedure may also be 
 performed in conjunction with the skin–muscle flap 
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technique for lower blepharoplasty. In patients with 
excessive amounts of fat pseudoherniation, a small 
amount of fat may also be removed according to the 
techniques detailed above.

50.6.3  Suborbicularis Oculi Fat Lift

SOOF lifting techniques may also be preformed via 
traditional transconjunctival and skin–muscle flap 
approaches. The SOOF is exposed by inferior dissec-
tion along the deep surface of the orbicularis oculi 
muscle, and over the periosteum of the inferior orbital 
rim. This dissection is carried to the inferior aspect of 
the nasojugal deformity. The SOOF is then encoun-
tered inferior to the nasojugal deformity, elevated and 
secured to the periosteum of the inferior orbital rim 
with absorbable mattress sutures [7]. Bleeding in this 
area is controlled with judicious bipolar cautery to pre-
vent infraorbital nerve injury.

50.7  Structural Fat Grafting 
of the Infraorbital Region

Autologous fat grafting of the inferior periorbital 
region is used to restore volume loss along the skele-
tonized inferior bony rim, nasojugal region, and upper 

cheek in order to create a smooth soft tissue contour 
from the lower eyelids to the cheek [22, 23]. Specifically, 
by filling the concavities (orbital rim, nasojugal fold) 
the double convexity deformity is transformed into a 
single convexity which is present in youthful eyelids/
upper cheek region (Fig. 50.7). The fat is typically har-
vested from the abdomen or thighs using a low-pressure 
liposuction technique. Then the fat is prepared by sep-
arating the serum and blood using a centrifuge. Once 
purified adipose tissue is isolated, it is injected using a 
microcannula along the orbital rim, nasojugal fold, and 
upper cheeks using a microinjection technique. The 
most common complication of this technique in this 
region is contour irregularities and palpable nodules. 
Due to the thin skin and bony nature of the periorbital 
region, successful treatment requires experience. When 
successfully performed the results are extremely pleas-
ing and is synergistic when coupled with a conserva-
tive transconjunctival lower eyelid blepharoplasty 
(Fig. 50.7).

50.8  Complications

Complications after blepharoplasty are usually the 
result of overzealous skin or fat resection, lack of 
hemostasis, or an inadequate preoperative assessment 
[24]. Less commonly, an individual’s physiologic 
response to wound repair may lead to undesirable 

Fig. 50.6 Results of filling 
the tear trough with 
Restylane. (Left) 
Preoperative. (Right) 
Postoperative. Note the 
improvement of the contour 
along the lid–cheek junction
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sequelae despite execution of the proper technique. 
The goal in minimizing complications consequent to 
blepharoplasty must therefore focus on prevention by 
identifying and managing known risk factors.

50.8.1  Ectropion

One of the most common complications after lower lid 
blepharoplasty is eyelid malposition, which may range 
in presentation from a mild scleral show or rounding of 
the lateral canthal angle, to a frank ectropion with 
actual eyelid eversion. In most cases resulting in per-
manent ectropion, a failure to address excessive lower 
lid laxity is the etiologic culprit. Other causes include 
excessive skin or skin–muscle excisions; inferior con-
tracture along the plane of the lower lid retractors and 
orbital septum (greater in skin flap technique); inflam-
mation of the fat pockets; and, rarely, destabilization of 
the lower lid retractors (a potential yet uncommon 
complication of the transconjunctival approach). 
Temporary ectropion has been associated with lid 
loading from reactionary edema or hematoma and 
muscle hypotonicity.

A conservative approach to management may 
include the following: (1) a short course of periopera-
tive steroids with cold compresses and head elevation 

to manage edema; (2) warm and cool compresses alter-
nated to hasten resolution of minor established hema-
tomas and improve circulatory status; (3) repeated 
squinting exercises to improve muscle tonus; (4) gentle 
massage in an upward direction, and (5) supportive 
taping of the lower lid (upward and outward) to assist 
in corneal protection and tear collection.

When skin excisions are recognized to be excessive 
within the first 48 h, the banked eyelid skin should be 
used as a replacement graft. If recognition is delayed, 
conservative measures to protect the eye should be used 
to allow the scar to mature and a full-thickness graft 
(preferably upper eyelid skin or, alternatively, postau-
ricular skin, or foreskin in males) used to replace the 
deficit. In many cases, a lid-shortening procedure is 
combined with the tissue grafting and is the mainstay of 
treatment when an atonic lid is present. Management of 
persistent indurations, resulting from hematoma forma-
tion or inflammatory responses of the fat pockets, gen-
erally involves direct depot injections of corticosteroid.

50.8.2  Hematomas

Collections of blood beneath the skin surface can usu-
ally be minimized before surgery by optimizing coagu-
lation profiles and normotensive status during surgery 

Fig. 50.7 (Left) Preoperative. 
(Right) Postoperatively after 
excision of the orbital fat via 
a transconjunctival lower lid 
blepharoplasty approach with 
a skin pinch followed by 
filling the orbital rim and tear 
trough with fat. Specifically, 
by filling the concavities 
(orbital rim, nasojugal fold) 
the double convexity 
deformity is transformed into 
a single convexity that is 
present in youthful eyelids/
upper cheek regions
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through delicate tissue handling and meticulous hemo-
stasis and after surgery through head elevation, cold 
compressing, a controlled level of activity, and appropri-
ate analgesic support. Should a hematoma develop, its 
extent and time of presentation will guide management.

Small, superficial hematomas are relatively com-
mon and are typically self-limiting. If organization 
occurs with the development of an indurated mass and 
resolution is slow or nonprogressive, conservative ste-
roid injections may be used to hasten the healing pro-
cess. Moderate or large hematomas recognized after 
several days are best managed by allowing the clot to 
liquefy (7–10 days) and then evacuating the hematoma 
through large-bore needle aspiration or by creating 
a small stab wound over it with a No. 11 blade. 
Hematomas that are large and present early, that are 
expanding, or that represent symptomatic retrobulbar 
extension (decrease in visual acuity, proptosis, ocular 
pain, ophthalmoplegia, progressive chemosis) demand 
immediate exploration and hemostatic control. In the 
case of the latter, urgent ophthalmologic consultation 
and orbital decompression are the mainstays of treat-
ment [24, 25].

50.8.3  Blindness

Blindness, though rare, is the most feared potential 
complication of blepharoplasty. It occurs with an inci-
dence of approximately 0.04%, typically presents itself 
within the first 24 h after surgery, and is associated 
with orbital fat removal and the development of a ret-
robulbar hematoma (medial fat pocket most commonly 
involved). Commonly implicated causes of retrobulbar 
hemorrhage include the following: (1) excessive trac-
tion on orbital fat resulting in disruption of small arte-
rioles or venules in the posterior orbit; (2) retraction of 
an open vessel beneath the septum after fat release; 
(3) failure to recognize an open vessel because of 
vasospasm or epinephrine effect; (4) direct vessel 
trauma resulting from injections done blindly beneath 
the orbital septum; and (5) rebleeding after closure 
resulting from any maneuver or event that leads to an 
increased ophthalmic arteriovenous pressure head.

Early recognition of a developing orbital hematoma 
can be facilitated by delaying intraoperative closure 
(first side), avoiding occlusive-pressure eye dressings, 
and extending the postoperative observational period. 

Although many methods of management have been 
described to manage threatened vision resulting from 
elevated intraocular pressures (reopening the wound, 
lateral canthotomy, steroids, diuretics, anterior cham-
ber paracentesis), the most effective definitive treat-
ment is immediate orbital decompression, which is 
usually accomplished through medial wall and orbital 
floor resections [26, 27]. Certainly, ophthalmologic 
consultation is advisable.

50.8.4  Epiphora

Assuming dry-eye syndrome was ruled out before 
 surgery or managed appropriately intraoperatively 
(conservative and staged resections), a dysfunctional 
lacrimal collecting system rather than a high glandular 
output state is typically responsible for postoperative 
epiphora (although reflex hypersecretion may be a con-
tributing factor because of coexistent lagophthalmus or 
vertical retraction of the lower lid). This response is 
common in the early postoperative period and is usu-
ally self-limited. Causes include the following: (1) 
punctal eversion and canalicular distortion secondary 
to wound retraction and edema; (2) impairment of the 
lacrimal pump resulting from atony, edema, hematoma, 
or partial resection of the orbicularis oculi sling; and 
(3) a temporary ectropion resulting from lid loading. 
Outflow obstructions, secondary to a lacerated inferior 
canaliculus, are preventable by keeping the lower lid 
incision lateral to the punctum. Should laceration injury 
occur, primary repair over a silastic stent (Crawford 
tube) is recommended. Persistent punctal eversion can 
be managed by cauterization or diamond excision of 
the conjunctival surface below the canaliculus.

50.8.5  Suture Line Complications

Milia or inclusion cysts are common lesions seen along 
the incisional line resulting from trapped epithelial 
debris beneath a healed skin surface or possibly from 
the occlusion of a glandular duct. They are typically 
associated with simple or running cuticular stitches. 
Their formation is minimized by subcuticular closure. 
If they develop, definitive therapy is aimed at uncap-
ping the cyst (No. 11 blade or epilation needle) and 
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teasing out the sac. Granulomas may develop as nodu-
lar thickenings within or beneath the suture line and 
are typically treated by steroid injections if small and 
by direct excision if large. Suture tunnels develop as a 
result of prolonged suture retention and epithelial sur-
face migration along the suture tract. Preventive treat-
ment includes early suture removal (3–5 days), and 
definitive treatment involves unroofing the tunnel. 
Suture marks are also related to prolonged suture 
retention and their formation can usually be avoided 
by using a rapidly absorbing suture (fast-absorbing gut 
or mild chromic), by removing a monofilament suture 
early, or by employing a subcuticular closure.

50.8.6  Wound Healing Complications

Albeit rare, hypertrophic or prominent lower eyelid 
scars may develop because of improper placement of 
the lower lid incision. If extended too far medially in 
the epicanthal region, bow-string or web formation 
may occur (conditions usually amenable to correction 
by Z-plasty technique). A lateral canthal extension 
(which normally overlies a bony prominence) that is 
oriented too obliquely downward or is closed under 
excessive tension predisposes an incision to hypertro-
phic scarring, and during healing the vertical contrac-
tion vectors act on the lateral lid to favor scleral show 
or eversion. If the lower lid incision is oriented too far 
superiorly or too close to the lateral aspect of the upper 
lid incision, the forces of contraction (now favoring a 
downward pull) provide conditions that predispose the 
patient to lateral canthal hooding. Again, proper treat-
ment should be aimed at reorienting the direction of 
contracting vectors.

Wound dehiscence may develop as a result of clo-
sure under excessive tension, early removal of sutures, 
extension of an infectious process (unusual), or hema-
toma (more common). Skin separation is seen most 
often in the lateral aspect of the incision with the skin–
muscle and skin techniques, and treatment is directed 
to supportive taping or resuturing. If tension is too great 
for conservative management, then a lid suspension 
technique and lateral grafting should be considered. 
Skin slough may develop as a result of devasculariza-
tion of the skin segment. It is almost exclusively seen in 
the skin-only technique and typically occurs in the lat-
eral portion of the lower eyelid after wide undermining 

and subsequent hematoma formation. Treatment con-
sists of local wound care, evacuation of any hemato-
mas, establishment of a line of demarcation, and early 
skin replacement to obviate scar contracture of the 
lower lid.

50.8.7  Skin Discoloration

Areas of skin undermining frequently evidence hyper-
pigmentation in the early recovery period secondary to 
bleeding beneath the skin surface with subsequent 
hemosiderin formation. This process is usually self-lim-
iting and often takes longer to resolve in darkly pig-
mented individuals. It is imperative during the healing 
process, and particularly in this patient population, to 
avoid direct sunlight because this may lead to permanent 
pigment changes. Refractory cases (after 6–8 weeks) 
may be considered for camouflage, periorbital peeling, 
or depigmentation therapy (e.g., hydroxyquinone, kojic 
acid). Telangiectasias may develop after skin undermin-
ing, particularly in areas beneath or near the incision, 
and most commonly occur in patients with preexisting 
telangiectasias. Treatment options may include chemi-
cal peeling or dye laser ablation.

50.8.8  Ocular Injury

Corneal abrasions or ulcerations may result from inad-
vertent rubbing of the corneal surface with a gauze 
sponge or cotton applicator, instrument or suture mis-
handling, or desiccation developing as a result of lago-
phthalmus, ectropion, or preexistent dry-eye syndrome. 
Symptoms suggestive of corneal injury, which include 
pain, eye irritation, and blurred vision, should be con-
firmed by fluorescein staining and slit-lamp examina-
tion by an ophthalmologist. Therapy for mechanical 
injury typically involves use of an antibiotic ophthal-
mic drop with lid closure until epithelialization is com-
plete (usually 24–48 h). Treatment for dry-eye 
syndrome includes the addition of ocular lubricants, 
such as Liquitears and Lacri-lube.

Extraocular muscle imbalance, manifested by gaze 
diplopia, may be seen and is often transitory, presum-
ably reflecting resolution of an edematous process. 
However, permanent muscle injury may result from 
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blind clamping, deep penetration of the fat pockets 
during sectioning of the pedicle, thermal injury result-
ing from electrocauterization, suture incorporation 
during closure, or ischemic contracture of the Volkman 
type. Patients with evidence of refractory and incom-
plete recovery of muscle function should be referred 
to an ophthalmologist for evaluation and definitive 
treatment.

50.8.9  Contour Irregularities

Contour irregularities are generally caused by technical 
omissions. Overzealous fat resection, particularly in a 
patient with a prominent infraorbital rim, results in a 
lower lid concavity and contributes to a sunken-eye 
appearance. Failure to remove enough fat (common in 
lateral pocket) leads to surface irregularities and persis-
tent bulges. A ridge that persists beneath the incision 
line is usually the result of inadequate resection of a 
strip of orbicularis oculi before redraping. Areas of 
induration or lumpiness below the suture line can usu-
ally be attributed to unresolved or organized hematoma, 
tissue reaction or fibrosis secondary to electrocauter-
ization or thermal injury, or soft-tissue response to fat 
necrosis. Treatment in each case is directed at the spe-
cific cause. Persistent fat bulges are managed by resec-
tion, whereas areas of lid depression can be managed 
by sliding fat-pad grafts, free-fat, or dermal fat grafts, 
or orbicularis oculi flap repositioning. Some patients 
with such bulges or prominences respond to direct 
injections of triamcinolone (40 mg/cm3). In selected 
cases, infraorbital rim reductions distract noticeability 
from a hollow-eye appearance and may be used as an 
adjunctive technique. Unresolved hematomas and areas 
of heightened inflammatory response may be managed 
with conservative injections of steroids.
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51.1  Introduction

Asian blepharoplasty has a rich and varied history. The 
primary goal of this procedure is to create a supratarsal 
crease. The first reported case was performed by the 
Japanese surgeon Mikamo in the late nineteenth cen-
tury [1]. Since then, a number of innovative surgeons 
began to describe their strategies, which can be broadly 
categorized into suture-based, full-incision, and par-
tial-incision techniques. The other historic trend has 
been based on Westernization techniques versus meth-
ods in which the ethnic identity is preserved. The over-
lying trend at this point in time appears to be in 
techniques that maintain the individual’s ethnic iden-
tity by creating a natural crease. In fact, McCurdy has 
remarked that over the past 20 years there has been a 
distinct trend away from Westernization and rather 
toward enhancement and preservation of ethnicity. 
It should be noted that the presence of a supratarsal 
crease is a naturally occurring anatomic finding in the 
Asian population. The desire to have a “double eye-
lid” is largely cultural, as this feature is considered 

attractive. Fascination with epicanthal modulation is 
also waning given the strong impetus today for an 
entirely natural look and one that does not appear for-
eign or westernized.

The method which is advocated in this chapter is 
the full-incision technique. The rational for this prefer-
ence can be summarized by the following reasons: (1) 
relative permanence compared with other methods, (2) 
no need to rely on any buried permanent sutures to 
hold the fixation, (3) ease in identifying postseptal tis-
sues through a wider aperture, and (4) ability to modu-
late excessive skin (dermatochalasis) in the aging 
eyelid. The major drawback of the full-incision method 
is the protracted recovery time in which the patient can 
look grossly abnormal for 1–2 weeks and still not 
entirely natural for months if not a full year. Scarring 
has proven to be a nonissue if the delicate tissue near 
the epicanthus is carefully avoided. Further, the inci-
sion line is more difficult to observe in our opinion 
with the full incision than with the partial-incision 
method since there is no abrupt ending that is apparent 
with the more limited incision technique.

51.2  Instrument List

Fine-tipped gentian violet surgical marking pen
Castroviejo calipers
No.15 Bard-Parker blade and knife handle
Bipolar cautery
Fine-toothed forceps
Iris or Tenotomy scissors
Fine-toothed Mosquito clamp
Cotton-tipped applicators
5–0 Nylon
7–0 Nylon
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51.3  Operative Technique

The first step is designing the proposed eyelid crease. 
When counseling a patient regarding which eyelid 
crease shape would be ideal for him or her, the patient 
can be encouraged to bring in photographs of Asian 
models in which they like their crease and to review 
diligently the surgeon’s own previous work to make 
that decision.

There are several variations ranging from inside 
fold (the medial incision terminates lateral to the epi-
canthus) and an outside fold (the medial incision 
extends medial to the epicanthus by 1–2 mm). There 
are two variations to the shape of the incision 
(Fig. 51.1). The first is an oval shape (slight flare of the 
crease height laterally above the ciliary margin) versus 
rounded in which the line runs parallel with the ciliary 
margin. Our preference is the inside fold paired with 
an oval configuration (Fig. 51.2).

All markings are performed with the patient supine 
and the upper-eyelid skin held relatively taut to the 
point that the eyelashes are just beginning to evert. 

In order to create a natural, low crease design (which 
constitutes the naturally occurring shape), the degree 
of skin excision to be performed should err on the side 
of conservatism with about 3 mm (with the skin under 
stretch as mentioned above) between the upper and 
lower limbs and with a distance of about 7 mm from 
the ciliary margin in most young adults.

After the skin has been marked bilaterally and 
carefully inspected for symmetry, the patient can 
undergo infiltration of local anesthesia. Deep sedation 
should be avoided as patient cooperation is vital to 
ensure symmetry toward the end of the procedure. 
A mixture of 0.5 ml of 1% lidocaine with 1:100,000 
epinephrine and 0.5 ml of 0.25% bupivicaine with 
1:100,000 epinephrine attached to a 30-gauge needle 
is used to infiltrate the upper eyelid skin by raising 
two to three subcutaneous wheals which are then 
manually distributed by pinching the skin along the 
entire length of the incision (Fig. 51.3). This method 
that avoids threading the needle limits the chance of a 
hematoma that can lead to difficulty in gauging sym-
metry during the procedure. Of note, a total of only 

Inside Fold/Oval Configuration Outside Fold/Round Configuration

Incision to Create Inside Fold Incision to Create Outside Fold

Fig. 51.1 The various eyelid 
markings and incision 
configurations. There are 
several variations ranging 
from inside fold (the medial 
incision terminates lateral to 
the epicanthus) and an 
outside fold (the medial 
incision extends medial to the 
epicanthus by 1–2 mm). 
There are two variations to 
the shape of the incision. The 
first is an oval shape (slight 
flare of the crease height 
laterally above the ciliary 
margin) versus rounded in 
which the line runs parallel 
with the ciliary margin. The 
authors’ preference is the 
inside fold paired with an 
oval configuration
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1 ml of the above-stated mixture of local anesthesia is 
infiltrated along each proposed incision in order to 
maintain symmetry.

After 5–10 min are allowed to transpire for proper 
hemostasis and anesthesia, a No.15 blade is used to 
incise the skin down through orbicularis oculi muscle 
taking care not to pass the blade much further than that 
initial depth (Fig. 51.4).

Bipolar cautery is used to coagulate the vascular 
arcades that run perpendicularly across the incision 
line in order to limit unnecessary bleeding and thereby 
mitigate swelling and distortion during this delicate 
procedure (Fig. 51.5). The depth of the incision can be 
further deepened with the No.15 blade down toward 
the orbital septum before removing the skin island 
with curved Iris scissors. Additional cautery is used as 

needed. At this point, the exactly same procedure is 
performed on the contralateral side and continued in 
this alternating fashion to ensure symmetry.

The same iris scissors are then used to excise an 
additional 1–2 mm strip of tissue along the inferior 
edge of the wound so as to remove any remaining 
orbicularis oculi fibers and some initial fibers of the 
underlying orbital septum.

With the assistant gently balloting the eyeball above 
and below the incision line to help herniate the post-
septal adipose through, the surgeon makes a small fen-
estration along the lateral extent of the wound edge 
just at the point where the strip of orbicularis was pre-
viously removed. With the counter traction and ballot-
ing of the eyeball mentioned above, the surgeon 
continues to excise thin films of tissue until the yellow 

Fig. 51.2 Surgical marking of the inside fold paired with an 
oval configuration

Fig. 51.3 Injection technique. Note that a 30-gauge needle is 
used to infiltrate the upper eyelid skin by raising two to three 
subcutaneous wheals which are then manually distributed by 
pinching the skin along the entire length of the incision

Fig. 51.4 Incision depth. A No.15 blade is used to incise the 
skin down through orbicularis oculi muscle

Fig. 51.5 Bipolar cautery used to coagulate the vascular arcades 
that run perpendicularly across the incision line in order to limit 
unnecessary bleeding and thereby mitigate swelling and distor-
tion during this delicate procedure
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postseptal adipose tissue is encountered. The reason 
for the small fenestration and the constant attention by 
the assistant to ballot around the incision to push the 
fat through the defect is the fact that identifying the 
postseptal fat is the safety landmark to avoid injury to 
the deeper levator aponeurosis.

Once the fat is identified, a fine-toothed curved 
Mosquito clamp is inserted into the fenestration and 
gently spread medially to lift the remaining orbital sep-
tum away from the deeper fat pad and levator aponeu-
rosis. Repeated entry and exit of the tines through the 
defect can help ensure that the correct tissue plane of 
dissection is maintained. With the tines open and the 
orbital septum tented upward, a bipolar cautery with 
Iris scissors can be used to open the remaining orbital 
septum to expose fully the deeper postseptal adipose 
and underlying levator aponeurosis.

A cotton-tipped applicator is used to sweep the 
preaponeurotic (postseptal) fat pad away from the glis-
tening white levator. At times a thin posterior leaf of 
the orbital septum can be seen between the levator and 
the fat pad. Gentle dissection using a fine-toothed 
Mosquito clamp followed by scissors of this thin orbital 
septum away from the fat pad can be undertaken to 

reveal the levator more fully. The same technique is 
undertaken on the contralateral side to this point.

Many surgeons believe that excessive adipose tis-
sue must be removed to attain a more open eyelid 
configuration. However, in over 80% of the cases  
that simple levator-to-skin fixation is all that is neces-
sary to attain the desired eyelid shape configuration  
and perceived opening of the palpebral aperture. 
Accordingly, preaponeurotic fat is rarely removed. 
This bias stems from seeing how much fat loss occurs 
with aging in the lateral brow and upper eyelid, a 
condition that is treated with facial fat grafting in the 
aging eyelid. (If fat is removed, additional 2% plain 
lidocaine can be infiltrated directly into the fat pad in 
order to minimize discomfort taking care not to per-
mit any anesthetic to drip onto the levator.) At this 
point, the first levator-to-skin fixation suture can be 
placed. With the 5–0 nylon loaded backhanded on the 
needle driver, the patient is asked to open his/her eyes 
to determine the position of the midpupil on forward 
gaze so as to place the suture through the upper skin 
edge at the midpupil (Fig. 51.6). The suture bite is 
through the entire epidermis and dermis, as this 
suture will be removed at 7 days postoperatively.

a b c

Fig. 51.6 Suture technique used to create the supratarsal eyelid 
crease. (a) A 5–0 nylon loaded backhanded on the needle driver is 
passed through the lower skin edge at the midpupil. With the 5–0 
nylon now loaded normally in a forehand fashion, a horizontal 
bite is placed through the levator at the approximate lower edge of 
exposed levator again aligned at the midpupil. (b) Next, with the 

5–0 nylon loaded in a backhand fashion, the final throw of the 
needle is placed through the upper skin edge again aligned with 
the midpupil. The patient is then asked to open his/her eyes after 
one suture knot to determine proper eyelash position. Slight ever-
sion of the eyelash is desired. (c) The crease height will appear 
grossly too high and should not be used as the desired endpoint
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With the 5–0 nylon now loaded normally in a fore-
hand fashion, a horizontal bite is placed through the leva-
tor at the approximate lower edge of exposed levator 
again aligned at the midpupil. Next, with the 5–0 nylon 
loaded in a backhand fashion, the final throw of the nee-
dle is placed through the lower skin edge again aligned 
with the midpupil. The patient is then asked to open his/
her eyes after one suture knot to determine proper eye-
lash position. The eyelashes should be slightly everted, 
and that should be the endpoint that is desired. The crease 
height will appear grossly too high and should not be 
used as the desired endpoint. If the eyelash position is 
deemed appropriate, the remaining four square knots are 
thrown to anchor the suture knot. The same technique is 
undertaken on the contralateral side and symmetry of the 
creases is noted and can be adjusted as need be. A higher 
crease is created by placing the horizontal bite through 
the levator more superiorly and lowered by placing the 
suture more inferiorly along the levator.

With the initial fixation suture placed bilaterally 
and symmetry observed, the two remaining fixation 
sutures per side can be placed in the same fashion. The 
second fixation suture is aligned with the medial lim-
bus and the third fixation suture positioned halfway 
between the lateral limbus and the lateral canthus. 
Additional fixation sutures can be used as needed to 
fine-tune any perceived asymmetry.

The skin is then approximated with a running, non-
locking 7–0 nylon suture.

51.4  Postoperative Care

Postoperative care is straightforward consisting of icing 
the eyelid areas for the first 48–72 h and cleansing the 
incision line twice daily with hydrogen peroxide and 
dressing it with Bacitracin ointment for the first postop-
erative week. The patient returns on the seventh postop-
erative day to have all sutures removed, i.e., the three 
fixation sutures per side (5–0 nylon) and the running skin 
closure (7–0 nylon). At times the patient may complain 
of difficulty opening his or her eyes due to either exces-
sive edema and/or temporary levator dysfunction that 
can disappear over the first several days but can linger 
even up to 3–6 weeks following the procedure. The 
patient is reassured that it often takes a full year to achieve 
a natural crease configuration owing to persistent pretar-
sal edema that can linger for many months (Fig. 51.7). 
Narrow, rectangular-shaped eyeglasses can camouflage 
some of the exorbitant edema in the immediate postop-
erative period; and, for female patients, mascara can be 
used to help hide the abnormal height of the crease 
during the initial few months following the surgery.

a b

Fig. 51.7 (a) Preoperative 
patient. (b) One week 
postoperative following a full 
incision procedure. (c) Four 
weeks postoperative. (d) Six 
months postoperative
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52.1  Introduction

The epicanthoplasty can elongate the length of the eyes, 
increase the eye size, and improve the aesthetic results 
of the double-eyelid formation. Epicanthoplasty along 
with double-eyelid formation is frequently performed 
on Asians bearing epicanthal folds. Despite the exis-
tence of epicanthal fold correction methods frequently 
practiced on Asians, including the split V-W plasty 
of Uchida, the V-Y plasty, the modified Mustarde 
 technique, the simple Z plasty, and the complex Z 
plasty, these correction methods accommodate numer-
ous problems such as the complexity of surgical tech-
niques, the high possibility for generation of scars 
caused by the tone of the medial canthus flap, and the 
reoccurrence of the preoperational state. Several tech-
niques have been introduced that remarkably reduce 
the tension along the skin suture line such as adding 
plication of the medial epicanthal tendon with medial 
epicanthoplasty.

52.2  Anatomy and Classification 
of Epicanthus

The anatomical structure of an Asian’s eye is quite dif-
ferent from that of a Westerner’s (Fig. 52.1). The eyes 
of Asians do not have the pretarsal skin attached to the 
levator palpebrae muscle, so they lack supratarsal 

folds. While they not only have excessive fat distrib-
uted between the orbicularis oculi muscle and the leva-
tor muscle, they also have relatively thick palpebral 
skins and orbicularis oculi muscles. Their orbits are 
comparatively small so that the orbital margin is more 
protruded than that of Westerners. Asians also have 
epicanthic folds that cover up the lacrimal lakes caus-
ing the medial canthal area to display fullness. The 
epicanthal fold indicates the fold initiating from the 
upper portion of the orbit and covering the medial can-
thus while being connected to the skin of the nasal 
bridge. Many muscle and tendon are attached at medial 
canthal area (Figs. 52.2 and 52.3) and there is fibro-
muscular tissue below the skin in medial canthal area 
(Fig. 52.4).

The ideal eyelid for oriental is: The intercanthal dis-
tance is 3.0–3.6 cm. The distance ratio between inter-
canthal distance and horizontal palpebral fissure is 
0.90–1.15. The degree of the slant of palpebral fissure 
is 5–10°. Epicanthus is absent (Fig. 52.5).

There are the epicanthus palpebralis, the epicanthus 
tarsalis, the epicanthus superciliaris, and the epican-
thus inversus [1]. Among these types, the epicanthus 
tarsalis is displayed most frequently.

52.3  Technique

52.3.1  Medial Epicanthoplasty

The indications of medial epicanthoplasty in Orientals 
are as follows:

1. Easily visible and severe medial epicanthus.
2. The distance ratio between the intercanthal distance 

and horizontal fissure of eyelid is larger than 1.3.
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3. The distance ratio between horizontal fissure and 
vertical fissure of eyelid is <3.

4. The distance ratio between midpoint of pupil to 
medial epicanthus and midpoint of pupil to lateral 
epicanthus is <1.

The classification of epicanthoplasty includes ellipti-
cal excision, using Z-plasty, using Y-V advancement, 
and using W-plasty.

52.3.1.1  Elliptical excision: Von Ammon, Arlt, 
Hiraga, and Watanabe methods

(a) Von Ammon’s method is glabellar resection from 
radix region [2].

(b) Arlt’s method is elliptical resection of skin  
close to medial epicanthus. But this method makes 

Fig. 52.1 (a) Asian’s medial epicanthus. (b) Blepharoplasty without epicanthoplasty is not good cosmetically

Fig. 52.2 Medial palpebral ligament (arrow)

A
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J

Fig. 52.3 Anatomy of medial canthal area. (A) Superficial head 
of preseptal orbicularis oculi muscle of upper lid. (B) Deep head 
of preseptal orbicularis oculi muscle of upper lid. (C) Superfi cial 
head of pretarsal orbicularis oculi muscle of upper lid. (D) Deep 
head of pretarsal orbicularis oculi muscle of upper lid.  
(E) Deep head of pretarsal orbicularis oculi muscle of upper lid. 
(F) Superficial head of pretarsal orbicularis oculi muscle of 
upper lid. (G) Deep head of preseptal orbicularis oculi muscle of 
upper lid. (H) Superficial head of preseptal orbicularis oculi 
muscle of upper lid. (I) Medial canthal tendon. (J) Lacrimal sac
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remarkable scar. A modified method is used 
(Figs. 52.6–52.8).

(c) Hiraga’s method is transverse incision and trim-
ming of dog-ear.

(d) Watanabe’s method is modification of Higara’s 
method to prevent acute angle formation.

52.3.1.2  Z-Plasty Method

Methods using Z-plasty are:

(a) Single Z-plasty:
Rogman’s method: Dictates that the flap, accom-
modating a pedicle directed toward the superior, 

Fig. 52.4 Cross section of 
epicanthus. There is 
fibromuscular tissue below 
the skin

Ideal intercanthal distance
after correction

The inter–epicanthal
distance

Fig. 52.5 The differences 
between intercanthal distance 
and interepicanthal distance

a

b

c

Fig. 52.6 Modified Arlt’s 
method (simple elliptical 
excision). (a) Transverse 
incision, excision of skin, a 
small amount of subcutane-
ous soft tissue and orbicularis 
muscle of medial epicanthus. 
(b) Suture with Nylon 7–0 
and trimming of dog ear. 
(c) Skin suture
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should be positioned not toward the nose but 
toward the eyes, i.e., toward the lateral direction. 
The result is a cosmetic surgery method combin-
ing Z plasty and VY plasty, while tugging the old 
toward the medial, i.e., nasal side, with VY plasty. 
However, the postoperative suture carries the dis-
advantage of being able to generate a new fold 
quite easily.

Sheehan’s method: Draws a Z on the inferior 
area of the epicanthic fold and designs the postop-
erative central angle that is positioned lower than 
the medial canthus, such that the direction of the 
suture, postoperatively, would be ideal.

Imre’s method: Unlike those of Rogman and 
Sheehan, has the flap carrying the pedicle on the 
superior area toward the medial, i.e. nasal side, with 
the position of Z centered. The resulting disadvan-
tages involve creating unnatural central angles and 
having difficulty in controlling the supratarsal fold.

Park’s Z-plasty method: After marking for 
Z-epicanthoplasty incisions are made at the 
outer epicanthus (dotted lines) and the inner epi-
canthus is marked. After triangular excision, 
flap elevation is performed. However Park’s 
method although effective makes visible scar. In 
order to make less scar a modified Park’s method 
(half Z-plasty) is sometimes used (Figs. 52.9 
and 52.10).

(b) Methods using double or multiple Z-plasty are 
various: Blair, Converse (Fig. 52.11) [3], and 
Mustarde and Spaeth [4].

Blair’s method: Consists of two combinations 
of the Z plasty. Although it is highly effective as it 
greatly enhances the vertical direction and abol-
ishes the fold better compared to a single Z plasty 
method, the zigzag-shaped scar on the medial can-
thal area is quite noticeable and a sutured line is 
generated horizontally from the medial canthus 
causing it to lack aesthetics. In addition, huge dog-
ears, caused by the rotation of flaps, are sometimes 
created.

Double opposing Z plasty (Converse): Has 
two general 60° Z plasty types. When comparing 
this to the singular Z plasty, its effect on eliminat-
ing the fold is great, it is suitable for applying on 
traumatic epicanthic folds, and the transference 
of the flap is smoother than in Blair’s method. 
However, even though there is no scar generating 
horizontally from the medial canthus, the zigzag-
shaped scar is frequently and, unfortunately, 
noticeable. This also has the disadvantage of 
 displaying too much of the medial canthus. 
Mustarde’s method: Adaptable to severe states of 

Fig. 52.8 Modified Arlt’s method (periciliary approach)

Fig. 52.7 A case of Modified Arlt’s epicanthoplasty (simple elliptical excision). (Left) Preoperative. (Right) One year postoperative
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epicanthus or epicanthic folds with severe scars 
and is quite efficient in eliminating the folds such 
that it easily displays the medial canthus into the 
open, bringing great results. The medial canthal 
ligament is also shortened and fixed so that there 
are few cases of reoccurrence after the operation. 
However, there is the disadvantage of noticeable 

zigzag scars. In order to improve this, the flap on 
the superior area of the medial canthal line must 
be detracted and the epicanthic fold may be cor-
rected by solely using the inferior flap [5]. 
Mustarde’s method can be modified by using a 
Z-plasty on its lower part [6]. The upper part is 
trimmed by dog-ear excision (Fig. 52.12).

Fig. 52.9 Modified Park’s 
method (half Z-plasty). From 
top to bottom: Marking for 
incision, incision by design, 
flap elevation, dog-ear 
removal, postoperative

a bFig. 52.10 A case of 
Modified Park’s epicanthop-
lasty (half Z-plasty). (a) 
Preoperative. (b) 
Postoperative

a b

Fig. 52.11 Converse’s 
method. (a) Design. (b) 
Postoperative
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(c) Methods using Y-V advancement flap are Hughes’ 
simple Y-V advancement flap (Figs. 52.13 and 
52.14) [7, 8] and del Campo method [9].

(d) Methods using W-plasty are: Mulliken-Hoopes’ 
method [10], Uchida method (Fig. 52.15), and 
Flowers’ method.

Split V-W advancement flap (Flowers’ method): 
Is a modification of Uchida’s method [11].

Uchida’s method: Is relatively simple in design 
and obtains geometrical excellence. Although it 
has the advantage of creating just a relatively short 
scar, it also has the disadvantage of creating an 
excessively long bottom side of the central flap 
when the severity of the epicanthic fold is moder-
ate and an even worse one when the medial canthal 
area gains an obtuse angle. Further disadvantages 
include creating a round-shaped eye, having com-
plications such as dog ear, producing hypertrophic 
scars, etc. But in entropion operation epicanthop-
lasty by Uchida method is helpful in the cosmetic 
aspect [12].

52.3.2  Lateral Epicanthoplasty

There are many methods: Von Ammon’s method (Figs. 
52.16 and 52.17), Fox’s method [13], Blaskovics’ 
method, and Uchida’s method. Von Ammon’s method 
is performed after transverse incision, V-Y advance-
ment, and lateral cantholysis.

a b

c d

Fig. 52.12 Epicanthoplasty (Mustarde’s method) was performed in a 36 year-old man with telecanthus. (a) Preoperative. 
(b) Postoperative. (c) Design of Mustarde’s method. (d) Immediately after skin closure

Fig. 52.13 Hughes’ simple Y-V advancement flap. (Above) 
Design method. (Below) Postoperative
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a b

c d

Fig. 52.14 A case of Hughes’ simple Y-V advancement flap. (a) Incision design. (b) After suturing. (c) Preoperative. (d) Postoperative

a b c

Fig. 52.15 A case of Uchida’s method. (a) Preoperative design. (b) One week postoperative. (c) One year postoperative

a b c

Fig. 52.16 Von Ammon’s method. (a) Design for incision. (b) Skin incision, splitting of conjunctiva, and lateral displacement. (c) 
Sutured incision
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52.4  Complications

The most common complication of epicanthoplasty is 
formation of hypertrophic Scar (Fig. 52.18). Recur-
rence due to scar Contracture is also common. Other 

complications are undercorrection and overcorrection. 
In order to reduce complications, appropriate choice of 
operative method is important and like loupe or micro-
surgical operative instruments, the choice of operative 
instruments is also important (Fig. 52.19).

a b

Fig. 52.17 A case of Von Ammon’s method lateral epicanthoplasty. (a) Preoperative 22-year-old female patient with short length 
of palpebral fissure. (b) Postoperative after lateral epicanthoplasty

a b

Fig. 52.18 Complication of epicanthoplasty: (a) preoperative appearance and design of epicanthoplasty (b) hypertrophic scar after 
epicanthoplasty

Fig. 52.19 Loupe and 
microsurgical operative 
instrument for epicanthop-
lasty operation
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52.5  Conclusions

The normal anatomical structure of an Asian’s eye is 
quite different from that of a Westerner’s. The eyes of 
Asians do not have the pretarsal skin attached to the 
levator palpebrae muscle, so they lack supratarsal 
folds. While they not only have excessive fat distrib-
uted between the orbicularis oculi muscle and the leva-
tor muscle, they also have relatively thick palpebral 
skins and orbicularis oculi muscles. Their orbits are 
comparatively small so that the orbital margin is more 
protruded than that of Westerners. Asians also have 
epicanthic folds that cover up the lacrimal lakes caus-
ing the medial canthal area to display fullness.

The methods of epicanthoplasty are various. Most 
important point is selection of appropriate operative 
method.
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53.1  Introduction

Volume loss and muscular hyperactivity are two major 
components of the aging process that contribute to the 
formation of the folds and wrinkles [1]. In traditional 
lower eyelid surgery, the focus is removing tissue. The 
philosophy coupled with this approach is that facial 
aging is characterized by excess tissue. The fundamen-
tal cosmetic goals are to improve the appearance of the 
midface while maintaining a natural position of the 
lower eyelid. The creation of harmonious rejuvenation 
between the midface and lower lid relies on the preser-
vation of the preoperative shape of eyelids.

The pathogenesis of aging within the lower eyelid 
is multifactorial and varies among patients. Periorbital 
age-related changes include crow’s feet and lower eye-
lid rythides, scleral show, infraorbital hollowing, her-
niated fat pads, excess upper and lower lid skin, 
festoons, and eyelid hooding. In addition, attenuation 
of the lateral canthal tendons results in loss of the 
youthful architecture of the eye secondary to a decrease 
of the aesthetically pleasing upward tilt [2–6].

However, even with the evolution of these concepts, 
a problem still affects not only the surgeon, but also the 
patient himself: the tear trough. The tear trough is a 
depression centered over the medial inferior orbital 
rim. It is bounded superiorly by the infraorbital fat pro-
tuberance. The inferior border is formed by thick skin 
of the upper cheek with its abundant subcutaneous fat, 

suborbicularis oculi fat, and portions of the malar fat 
pad. In most individuals, the trough is deeper medially, 
becoming more shallow laterally. Through aging, fur-
ther loss of soft tissue and, importantly, a loss of 
osseous support also cause the tear trough to deepen 
further [7]. Raul Loeb was one of the first surgeons to 
preserve adipose tissue during the lower eyelid bleph-
aroplasty in an attempt to improve this region [8].

More recently, there has been interest across many 
disciplines in a philosophy focusing on the volume loss 
in facial aging. The surgical options for volume replace-
ment have been traditionally more limited; for instance, 
autogenous fat grafting requires harvesting and can be 
unpredictable, and the synthetic fillers that were his-
torically available were either permanent or nonperma-
nent. The arrival of new generation’s fillers that are 
acceptably safe and predictable has provided a practi-
cal solution to approach facial volume loss [7, 9–11].

The author began using hyaluronic acid gel filler 
(Restylane®, Q-MED, Rio de Janeiro RJ, Brazil) for peri-
orbital filling in the beginning of 2007. The purpose of 
this chapter is to review the results of treatment of tear 
trough deformity and the lessons learned in 150 patients.

53.2  Hyaluronic Acid Gel Filler

The hyaluronic acid (HA) is a molecule naturally 
occurring in the extracellular matrix found in many 
human tissues, including connective tissues, interstitial 
membranes, dermis, joints, and the vitreous body of 
the eye. HA is a glycosaminoglycan disaccharide com-
posed of alternately repeating units of d-glucuronic 
acid and n-acetyl-d-glucosamine (Fig. 53.1) [12–14].

HA is a polyanionic polymer at physiologic pH and 
is therefore highly charged. The highly charged nature 
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of hyaluronic acid renders it soluble and allows it to 
bind water extensively. The average 70 kg man has 
roughly 15 g of hyaluronic acid in his body, one-third 
of which is turned over every day [12–14].

Pure hyaluronic acid, even in its longest polymeric 
form, degrades quickly in tissues. HA derivates have 
been developed with modified physical and rheologi-
cal characteristics, making it suitable for tissue aug-
mentation [12–14]. At physiologic pH, hyaluronic 
acid exists mostly as a sodium salt; this is the most 
common form of commercially available hyaluronic 
acid [12–14].

Restylane® is a modified hyaluronic acid. It is 
nonanimal-derived product obtained by bacterial fer-
mentation of Streptococcus strains (S. equi or S. zooep-
idemicus) and stabilized by chemical cross-linking 
process. It has approximately 100,000 particles of gel 
per millimeter [11–14].

53.3  Patient Marking and Preparation

Before treatment, patients are advised to avoid medi-
cations that tend to interfere with platelet function 
for 2 weeks before treatment. Standard digital photo-
graphs are taken with all visits, and informed consent 
is obtained.

Makeup is removed, the skin is prepped with alco-
hol, and the morphology of the eyelids is studied. The 
area to be treated is marked delimiting to the lower and 
upper borders of the tear trough. When correction of 
the eyelid–cheek groove is required, the lower and 
upper limits are marked (Fig. 53.2). As a precaution, 
the author tends to define the position of the lower 
bony orbital rim. The lower eyelid area is anesthetized 
by the topical application of 2.5% lidocaine and 2.5% 
Prilocaine cream. After 20–30 min the ointment is 
cleaned off with alcohol.

Na-glucuronate N-acetylglucosamine
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Fig. 53.1 Hyaluronic acid  
is a glycosaminoglycan 
disaccharide composed of 
repeating units of 
d-glucuronic acid and 
n-acetyl-d-glucosamine

a b

Fig. 53.2 (a) Yellow arrow: location of the anterior lip of the 
bony orbital rim. White arrow: the area to be treated is marked 
delimiting to the lower and upper borders of the tear trough and 

the eyelid–cheek groove. (b) White arrow: the area to be treated 
is marked delimiting to the lower and upper borders of the tear 
trough
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53.4  The Injection

Under a bright overhead light and with patient’s chair 
reclined 30° from vertical position, and with the head 
firmly resting against a solid headrest, the injections 
begin. The patients are permitted to close their eyes. The 
goal is to place aliquots of filler in the preperiosteal  
tissues just inferior to the orbital rim. The filler is intro-
duced by using a serial puncture technique with a 30 
gauge needle supplied with the medication (Fig. 53.3). 
Approximately 0.1 ml is injected at each pass. The needle 
is withdrawn and the filler is molded to the desired con-
tour. The deepest part of the medial tear trough is treated 
first and, as the depression becomes less deep, parallel 
amounts of fillers are injected cephalad and caudal to the 
first injection until all area is corrected (Fig. 53.4).

If a bruise is noted to be forming, the needle is 
quickly withdrawn and a gentle pressure is applied to 
the local area with a cotton tip applicator. If the needle 
is placed too superficially, visible lumps or wheals of 
the hyaluronic acid gel will form. It is important to 
avoid depositing large volumes of the filler in one loca-
tion. Rather, a gentle continuous pressure is applied to 
the syringe plunger after the needle touches the 
periosteal tissue and slowly withdrawn, creating mul-
tiple fine vertical stacked deposits, creating smooth 
three-dimensional contour.

At the conclusion of the procedure, determined by 
the end points of a successful accomplishment of the 
goal of artistic filling of the hollow contours, a mas-
sage of the treated areas is performed by the surgeon 

to mold to the desired contour. Afterwards the patient 
is discharged, and the postoperative instructions con-
sisted of a massage of the treated areas if the patient 
notices any irregularity in the contour, cold compress 
on the eyelids for 2 days, makeup to conceal any 
bruising, and no restrictions on activities is imposed. 
The patient is scheduled to return to the office in 
7 days. When the treated area is reevaluated and if 
required a touch-up is done.

53.5  Complications

Complications included some degree of bruising, 52% 
(78/150); erythema, 50% (75/150); local swelling,  
8% (12/150); pain at injection site, 4% (6/150); and 
migraine, 1.3% (2/150). Transient swelling in the 
lower eyelid is expected for 1 or 2 days. In five cases, 
persistent swelling was related to bruising and did not 
resolve until the bruise disappeared. In seven addi-
tional cases, swelling subsided after an additional day 
of observation with no intervention.

53.6  Discussion

The results of this technique are primarily visual 
(Figs. 53.5–53.8). Approximately 150 subjects have 
been treated, with the effect of treatment lasting up to 

Fig. 53.3 Injection of the hyaluronic acid gel filler below the 
orbital rim

Fig. 53.4 White arrow indicates the side treated with HA gel 
filler. Black arrow shows the tear trough before injection
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a b

Fig. 53.5 (a) Preoperative 45-year-old female with tear trough deformity and the eyelid–cheek groove. (b) One and a half years 
after treatment

a b

Fig. 53.6 (a) Preoperative 38-year-old female with tear trough deformity. (b) One year after treatment

a b

Fig. 53.7 (a) Preoperative 25-year-old female with tear trough deformity. (b) Eight months after treatment
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18 months. Patients are told that they will be improved 
but not perfect. The older and more crepe-like the skin, 
the less well the treatment works. The mean age was 
46.1 (26–62) with 2% male.

The total injection volume per side (baseline + touch-
ups) needed to achieve correction of the tear trough 
was on the right side was 0.63 ml (SD = 0.37) and on 
the left side 0.6 ml (SD = 0.3). There was a large range 
in the amount of product used to correct the tear trough, 
spanning from 0.1 to 2 ml on the right side and on the 
left side from 0.2 to 1.2 ml. Of the 150 subjects, 15 
received a touch-up injection 1 month later. Flowers 
[15] was the surgeon who described the tear trough 
saying that, “The deep groove that commonly occurs 
near the junction of the eyelid and the cheek is the 
most consistently ignored major deformity of the 
orbital region. With a characteristic length of about 
2 cm, it extends downward and lateral from the inner 
canthus of the eye…whether limited or extended it 
gives the face a dissipated, unhealthy, and tired – even 
haggard-appearance” [15].

The cause of the tear trough deformity is multifac-
torial, and separating its components exactly may  
be difficult. The main components of the tear trough 
are the hollow itself, the fat bulge just superior to it, 
and the very distinct change of skin quality, color, and 
thickness between the lid and the cheek [7, 16].

Injectable dermal fillers are rapidly challenging and 
complementing the market of more invasive cosmetic 
surgical procedures. Dermal fillers have different 
 tissue-compatibility characteristics that determine 
their suitability. Thus, no single filler is “ideal” for 

applications, but certain desirable filler qualities are 
generally accepted, such as safe and effective; it should 
be biocompatible, nonimmunogenic, easily obtainable, 
nonreabsorbable, low in cost, and easily stored. It should 
be easy to remove if necessary [12–14].

A number of investigators have explored the use of 
cross-linked stabilized nonanimal hyaluronic acid gel 
filler to treat the tear trough [7, 9, 16, 17]. Kane 
described his personal method that places HA gel filler 
(Restylane®) between the skin and the orbicularis oculi 
muscle [7]. Goldberg and Fiaschetti demonstrated a 
method in which they use multiples threads of HA gel 
filler (Restylane®) injected under the orbicularis oculi 
muscle [9]. Lambros showed his experience of treating 
the tear trough with HA gel filler placed in the orbicu-
laris oculi muscle and at the periosteum (1q6) [16]. 
Steinsapir and Steinsapir reported a 2-year experience 
of treating the naso-jugal groove (tear trough) with 
Restylane®, using a deep-fill method [17]. All these 
methods require considerable experience to achieve 
acceptable result. The superficial method can easily 
produce skin irregularities while the deep-fill method 
places a premium on the skin, maximizing tissue cov-
ering and minimizing the risk of intravascular injec-
tion. The author prefers to inject HA gel filler in the 
preperiosteal tissues. With experience, there appear to 
be some anatomic situations that benefit from a more 
superficial placement of filler.

One of the concerns of the patient is the durability 
of the product, usually I explain that the manufacturer 
states that will be approximately 6–9 months, but what 
the author has seen in the initial experience is that the 

a b

Fig. 53.8 (a) Preoperative 56-year-old female with tear trough deformity and the eyelid–cheek groove. (b) Seven months after 
treatment
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effect has persisted for 18 months, and during this time 
no additional injections were needed. Only few patients 
needed additional injections, and all were treated 
1 month after the first injection. Goldberg and Fiaschetti 
described that substantial residual effect was noted 
even at 12 months [9]. Cossío and Oreja noted that HA 
filler gel (Restylane®) remained basically unchanged 
8 months after implantation [12]. Lambros observed 
that HA gel filler had very long-lasting (1 year or more) 
effect in the tear trough [16].

Although the goal of HA gel filler products is to 
enhance one’s appearance, there have been some 
adverse reactions that can occur. The most common 
reactions described are local edema, erythema, tender-
ness, bruising, fullness, and contour irregularity  
[9, 11–14, 17, 18]. The author observed that several 
patients have had irregularities that were massaged 
away either at the time of injection or several days 
later. When irregularities occur, they are usually treat-
able with massage. The closer one inspects the area, 
the more effects of the injection that can be seen. Social 
and casual inspection reveals a smooth contour. If one 
looks very closely, one can see the sites injected by 
virtue of very subtle changes in the reflectivity of the 
skin and its contours. Typically, patients do not notice 
this degree of imperfection.

Few patients may also present with bluish discolor-
ation in treated areas caused by injections that are 
placed too superficially. This discoloration can present 
as a bluish, grayish, or yellowish tint underneath the 
skin, and it has been known as the Tyndall effect  
[9–11, 19]. Some surgeons advocate the use of 
hyaluronidase to solve this problem [9, 19–21]. Others 
prefer the 1,064 nm Nd:YAG laser to resolve it [22], 
while Dean & Jacob prefer to extract the superficially 
placed HA with #11 blade [19].

Much feared is the possibility of an intra-arterial 
injection, with skin injury or even blindness. The  
incidence is unknown and at this time there are no 
reported cases of blindness with HA, although there 
are a few cases of intra-arterial injection with skin 
injury [9, 16, 17]. However, the risk of retrograde 
embolization and consequently visual loss exists with 
all fillers. Occlusion of the ophthalmic artery with per-
manent visual loss has been reported with the use of 
bovine collagen, micronized dermal matrix, injection 
of autologous fat, silicone oil, and corticosteroids 
injected into eyelid lesions and nasally [9, 17].

53.7  Conclusions

Periorbital aging often involves soft tissue deflation. 
Although there is a role for conservatively removing 
tissue in some patients, almost all patients can benefit 
from some filling. Even though HA gel filler does not 
address the root causes of the tear trough, it certainly 
can improve it without surgery.

The author’s opinion is that the use of HA in the 
tear trough has the following benefits: injection is rela-
tively easy to perform; there is a high degree of patient 
satisfaction; the material is very long-lasting in the tear 
trough; most complications are self-limiting and can 
be easily treated; in the event of an unsatisfactory 
effect, the material can be dissolved away. Of course 
there are some disadvantages as follows: it is not per-
manent and there are no associated improvements in 
the lower eyelid.

The author was pleased to note an improvement in 
tear trough deformity in all cases, and all patients were 
very satisfied with their results. The main indication for 
leveling the tear trough is the presence of enough defor-
mity to make a visual difference by its improvement.
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54.1  Introduction

Protruding or prominent ears are a common congenital 
deformity of the external ear with an incidence rate of 
5% which is inherited as an autosomal dominant trait 
[1, 2]. Interestingly, Matsuo [3] observed that the per-
centage of protruding ears is 0.4% at birth and increases 
up to 5.5% at 1 year of age, relating the rate increase to 
the position of the baby head in the first days of life. 
He presumes that, when the baby turns its head to one 
side, the weight of the head keeps the ear folded thus 
increasing the prominent ear rate.

The normal ear develops in utero between the fifth 
and the ninth week: the auricular anomalies develop-
ing by the tenth week are caused by embryologic 
maldevelopment and are categorized as malforma-
tional auricular anomalies. Those developed in utero 
after the tenth week (i.e., when the ear is fully devel-
oped) or even after the birth result from deformational 
forces and are considered deformational auricular 
anomalies [4].

The first group of ear anomalies consists of true 
malformations with deficient and/or supernumerary 
auricular components, and comprises from anotia and 
microtia to auricular sinuses and tags.

Deformational auricular anomalies are caused by 
abnormal physical forces (from imbalance of the 
auricular muscles to abnormal positioning) that act on 
an embryologically normal ear structure. The deform-
ing forces act on a malleable auricular framework, 

altering its shape. They include the less severe anoma-
lies, which form the majority of the congenital auricu-
lar anomalies, such as prominent ears, Stahl deformity, 
and lop and cup ears.

From an anatomical point of view, the intrinsic and 
extrinsic auricular muscles stabilize the auricular carti-
lage. The intrinsic muscles of the anterior auricular 
surface are the tragicus, the antitragus, and the helicis 
major and minor muscles. The intrinsic muscles of the 
posterior auricular surface are the intrinsic transverse 
and oblique muscles. An interesting theory about the 
etiology of prominent ears postulates that the prevail-
ing of one among the intrinsic muscles, the antitragus 
muscle, could exert an anterior pull on the tail of the 
helicis that contributes to the flattening of the antihelix 
[5]. These authors, examining the presence and quality 
of the antitragus muscle when correcting prominent 
ears, found an inverse correlation with the degree of 
antihelical folding. When the antitragus muscle was 
well-developed it was associated with a less-formed 
antihelical fold. Other Authors also believe that aber-
rant insertion of the auricular muscles into the auricu-
lar cartilage may lead to abnormal muscle vectors 
which drive to the deformation of the cartilage [3, 6].

As prominent ears have fully developed chondro-
cutaneous components, they can be manipulated to 
reach a normal shape. Auricular molding with splinting 
and taping is an effective way of treating this deformity 
if started within 3 days of birth [3] and continued for up 
to 6 months [7, 8]. The pliability of the auricular carti-
lage in this early period is probably due to the high level 
of maternal estrogens in the baby [9]. The nonsurgical 
correction usually requires 1 week in order to obtain the 
normal shape then it takes months to stabilize it.

Prominent ears show a combination of underdevel-
opment of the antihelix and overdevelopment of the 
concha of different degree. Moreover, prominent ears 
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show an increased conchoscaphal angle (over 90°) 
and an increased cephaloauricular distances (superior, 
medial, inferior). The deformity is usually bilateral, 
sometimes showing different degrees of the anomaly 
in the two sides, rarely monolateral.

During plastic surgery consultation, the surgeon has 
to assess the defect of each ear including the thickness 
of the auricular cartilage, pointing out the differences 
between the two sides. The discussion should involve 
options of correction and the fundamental element of 
personal motivation. As the patient perception of the 
deformity is usually very high, each characteristic of 
the anomaly has to be analyzed in detail with the 
patient explaining the possibility of the surgery.

At preschool age children do not note this defor-
mity so much, thus they do not suffer from the psycho-
logical trauma yet. Moreover, 85% of the auricular 
growth is completed by 3 years of age, and 90–95% of 
adult size is achieved by 5 years of age [10, 11] making 
this time the ideal age for surgery.

The situation changes when the children start social 
or school activities and the prominent ears become a 
source of teasing from the other children. At this age 
the anatomic deformity of the ear can cause such a 
psychological alteration (personality vulnerability, 
emotional instability, and very low self-esteem) to rec-
ommend the prompt surgical correction [12]. In the 
adolescence, during which psychological instability 
can be worsened by an aesthetic deformity such as the 
prominent ear, and in the adults, where the protruding 
ears could represent the trauma of an uncomfortable 
adolescence or even childhood, the psychological per-
ception of the deformity makes the motivation and 
expectation of surgery very high. It may leave a patient 
dissatisfied even in case of successful operation from a 
surgical point of view. Therefore, the surgical correction 
is now encouraged before school-age without fear of 
interfering with the growth of the operated ear [13, 14]. 
Instead, in the majority of cases, they are treated surgi-
cally during childhood or even adolescence.

Otoplasty is the surgical correction of the promi-
nent ears, with the aim to restore the normal anatomic 
features. It has to produce:

1. A smooth, rounded, and well-defined antihelix fold, 
with the helical rim slightly protruding beyond the anti-
helix (i.e., being slightly visible from the front view)

2. A concho-scaphal angle of 90°
3. Reduction of conchal excess and reduction of the 

angle between concha and mastoid

4. Reduction of the cephaloauricular distances
5. Correction of abnormal position of the lobule (if the 

lobule projection is beyond the helical rim)

The analysis of the outcome after the surgical correc-
tion of the prominent ears can follow one or more of 
the following criteria:

Objective assessment such as McDowell and 
Wright’s goals of otoplasty [15, 16] (Table 54.1)
Subjective assessment by the surgical team, the 
patients, their parents

Innumerable surgical techniques have been proposed 
for the treatment of prominent ears. The multitude of 
surgical approaches indicates that there is not one 
definitive technique able to correct all the degrees of 
the deformities of prominent ears. The ideal technique 
should be simple, effective, adaptable for the correc-
tion of every deformity, successful and with a low 
complication rate. The technique presented here fol-
lows these parameters: it combines elements of various 
techniques in a graduated approach that is based on 
anatomical demand [17].

54.2  Technique

The preoperative assessment of the characteristics of 
the malformation, especially in terms of shape and 
consistency of the ear cartilage on both sides, is impor-
tant because it allows the technique to be individually 
adjusted for each ear.

 All trace of protrusion in the upper one-third of the ear must 
be corrected. (Some remaining protrusion in the middle third 
or lower portions may be acceptable, provided the superior 
aspect is thoroughly corrected; however the reverse does not 
hold true)

 From the front view, the helix of both ears should be seen 
beyond the antihelix (at least down the midear and preferably 
all the way)

 The helix should have a smooth and regular line 
throughout

 The postauricular sulcus should not be markedly decreased 
or distorted

 Protrusion should measure between 15 and 20 mm from the 
helix to the head

 Position of the two ears (i.e. distance from the lateral border 
to the head should be within 3 mm at any given point)

Table 54.1 McDowell and Wright’s goals of otoplasty 
(McDowell, Richards)
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According to what is needed, surgery can be per-
formed on one ear alone or on both ears, and the surgi-
cal techniques can be different on the two sides.  
In case of severe deformity on one side with minimal 
anomaly on the other side, we prefer to operate on both 
sides to achieve a more symmetrical result.

Prophylactic antimicrobacterial agents are used at 
the beginning of the operation. The surgery is usually 
done under local anesthesia with sedation. In young 
children a general anesthetic may be required. In each 
case infiltration with Xylocaine 1% and adrenaline 
1:100,000 is performed on the posterior surface of the 
ear and on the anterior surface over the antihelix and 
the concha. This is for a bloodless field and makes 
undermining of the skin easier.

The helical rim is folded back against the head to 
visualize the area of the new antihelix which is marked 
with methylene blue (Fig. 54.1). A linear surgical inci-
sion is done on the posterior surface of the ear on the 
posterior projection of the new antihelical fold, 1–1.5 cm 
above the retroauricular fold, without removing any skin 
(Fig. 54.2). In fact, it is not necessary to excise the skin to 
affect the correction of the auricular cartilage. Cutaneous 
undermining of the posterior surface of the ear is per-
formed up to the tail of the antihelix inferiorly and later-
ally toward the helical rim to widely expose the auricular 
cartilage. The wide exposure helps in positioning of the 
sutures in order to bend the cartilage of the antihelix.

Accurate hemostasis is performed. Now, a mos-
quito is inserted at the level of the antitragus–helical 
fissure (i.e. the fissure located between antitragus and 
tail of the helix) (Fig. 54.3) to bluntly elevate a tunnel 

from the posterior aspect of the ear toward the ante-
rior surface of the ear. The Stenström otoabrader 
(Fig. 54.4) is inserted in this tunnel (Fig. 54.5) and is 
directed toward the anterior surface of the ear in the 
subcutaneous plane, where the corresponding antihe-
lix is to be formed (Fig. 54.6). Here the perichondrium 
and cartilage of the antihelix and scapha are rasped 
making the cartilage more pliable to achieve the cor-
rect curve. A careful scoring of the tail of the antihelix 
and medially scoring toward the concha weakens the 
cartilage at this level, which is thicker than in the 
upper third of the ear. This maneuver allows to medi-
alize the tail of the antihelix and to turn the ear lobe 
toward the mastoid.

Fig. 54.1 The helical rim is folded back against the head to 
shape the new antihelix that is marked with methylene blue

Fig. 54.2 A linear surgical incision is done on the posterior sur-
face of the ear, about 1 cm above the retroauricular fold, without 
removing any skin

Fig. 54.3 A mosquito is inserted in the antitragus–helical fis-
sure (i.e. the fissure located between the antitragus and the tail of 
the helix)
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The helix of the ear is now pressed toward the mas-
toid to create the correct fold of the antihelix.

Straight needles dipped in methylene blue are 
passed through and through to mark the cartilage pos-
teriorly with three pairs of points starting inferiorly 

(Fig. 54.7): the inferior pair of points are set through 
the tail of antihelix, on the scaphal and on the conchal 
side, the intermediate points are put down the bifurca-
tion of the antihelix, on the scaphal and on the conchal 
side, the upper pair of points are placed between the 
triangular pit and the scapha to delineate the crus lat-
eralis of the antihelix (Figs. 54.8 and 54.9). These pairs 
of points indicate the position of the mattress sutures 
that will be tied on the posterior surface of the antihe-
lix to form the antihelix itself.

Three 3–0 Vicryl sutures are now passed through 
the posterior surface of the cartilage with partial thick-
ness bites (Fig. 54.10) and tied, determining the bend-
ing of the antihelix (Fig. 54.11).

Fig. 54.4 Right and left Stenström otoabraders

Fig. 54.5 The Stenström otoabrader is inserted at the level of 
the antitragus–helical fissure to be directed toward the anterior 
surface of the ear

Fig. 54.6 The Stenström otoabrader has been inserted in the 
subcutaneous plane of the anterior surface of the ear, where the 
corresponding antihelix is to be formed

Fig. 54.7 A straight needle dipped in methylene blue is passed 
through and through the cartilage to mark the inferior pair of 
points at the tail of the antihelix

Fig. 54.8 Three straight needles dipped in methylene blue are 
passed to mark three pairs of points on the skin of the anterior 
surface of the ear
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It is important to overcorrect the tail of the antihelix 
moving it medially toward the concha, thus decreasing 
the conchoscaphal angle and reducing the medial and 
inferior cephaloauricular distances. It helps in shaping 
the antihelix and is mainly important to control the 
positioning of the lobule thus preventing its possible 
protrusion. The correct positioning of these mattress 
sutures represents the key point of the operation, 
because if properly positioned they allow the reorien-
tation of the ear.

If it is necessary to correct a very deep concha, this 
is done by excising a small crescent of full thickness 
cartilage ( width between 2 and 6 mm) at the junction 
of the floor and posterior wall of the concha. The edges 

of this crescent are widely undermined to move them 
closer. No sutures are needed.

The incision on the posterior surface of the ear is 
closed with interrupted sutures allowing blood drain-
age in case of small bleeding.

The curve of the antihelix is then stabilized with 
transfixion sutures over gauze pads on the anterior sur-
face of the ear (Fig. 54.12). These help in further mold-
ing of the cartilage and in maintaining the cartilage in 
its new position for 10 days before they are removed. 
An elastic band is worn for about 2 weeks, for com-
pression and prevention of hematomas, so that the 
patient does not make unintentional movements during 
sleep that can jeopardize the surgical result [18, 19].

Fig. 54.9 The three pairs of points already tattooed are visible 
on the posterior surface of the ear

Fig. 54.11 The three sutures have been tied to determine the 
curve of the antihelix

Fig. 54.10 Three sutures are passed through the posterior sur-
face of the cartilage with partial thickness bites

Fig. 54.12 Three transfixion sutures over gauze pads are placed 
on the anterior surface of the ear to stabilize the curve of the 
antihelix
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The extent of the dissection implies the amount of 
postoperative edema: to reduce it the patient has to rest 
with the head on two pillows, and Arnica medication is 
used for 2 weeks postoperative.

54.3  Complications

Complications of otoplasty can be divided into early 
and late groups; each of them may be categorized as 
major or minor ones. Overall complication rates of oto-
plasty are low, and when they occur tend to be minor.

Early complications (from hours to days) include 
major complications such as hematomas, skin necro-
sis, wound infection, and infection of cartilage. All of 
these are dreaded ones and require prompt interven-
tion. Minor complications such as a bleeding from the 
wound a few hours after surgery often require reopera-
tion for exploration. Pain has to be prevented by the 
use of routine prophylactic analgesics, but excessive 
pain is a warning symptom as it may indicate a signifi-
cant auricular hematoma, mandating immediate wound 
inspection. Pressure wound along the newly formed 
antihelix and especially at the tail of it may be caused 
by a too firm bandage and has to be avoided.

Late complications reveal themselves after weeks to 
months; they include recurrence or residual deformity 
often due to undercorrection, malposition of the supe-
rior crus of the antihelix due to overcorrection, keloids 
(Fig. 54.13) or hypertrophic scars, and suture extru-
sion. A peculiar surgical deformity is the telephone ear, 
due to failure to correct a prominent ear lobule while 
hypercorrecting the concha (Fig. 54.14) or to removing 
excessive skin from the middle third of the ear [20].

The most common late complication in the adult 
patient is patient dissatisfaction [21]. In case the sur-
gery has been properly performed, it may be related 
to excessive expectation from surgery due to a pecu-
liar psychological status. The preoperative discus-
sion should have emphasized the possibility of slight 
asymmetries on side-to-side comparison that are 
considered acceptable.

In case we face a true recurrence of the deformity, it 
has to be reminded that the cartilage elasticity decreases 
with advancing age, which may give a higher risk of 
prominent ear recurrence at this age, thus demanding a 
more aggressive treatment of the cartilage in patients 
undergoing otoplasty as adults.

Many complications tend to be technically depen-
dent ones. Acute crests and irregular contours along 
the fold of the antihelix with a tendency to overcorrec-
tion are typical deformities seen with the techniques 
that interrupt the continuity of the cartilage [2, 20] 
(Figs. 54.15 and 54.16)..These residual deformities 

Fig. 54.13 Small keloid at the retroauricular scar

Fig. 54.14 Telephone ear deformity, possibly due to excessive 
excision of conchal cartilage
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require secondary correction surgery. They occurred in 
the past in up to 24% of cases [22], and are rarer today 
as the interruption of the cartilage is rarely performed.

Suture-related techniques were reported to have 
suture extrusion in 12.5% of cases [16], and a higher 
recurrence rate [2, 23]. As suture extrusion is related to 
the use of permanent sutures, the author’s combined 
technique is recommended since scoring the cartilage 
helps to weaken it, thus allowing the use of not-perma-
nent stitches for molding the cartilage and extrusion is 
rare. At present, many Authors agree that the com-
bined techniques show a high success rate with a low 
complication rate [24].

54.4  Discussion

Over 200 otoplasty techniques have been described 
since the first otoplasty which is credited to Dieffenbach 
who used postauricular skin excision to correct promi-
nent ear [25].

Surgical techniques can be grouped into procedures 
to create the antihelical fold, to correct the concha 
defect, and to control the position of the lobule. Those 
addressing the correction of the antihelix keep the fun-
damental step to correct the prominent ear. They can 
be grouped into cartilage-cutting techniques and carti-
lage-sparing techniques. With the cartilage-cutting 
techniques the cartilage may be incised either full 
thickness or partial thickness in the anterior or poste-
rior side. They include the ancient methods of full-
thickness incisions: a single incision in the posterior 
surface of the ear at the location of the proposed anti-
helical fold [26]; two parallel incisions on the posterior 
surface of the ear behind the antihelix to tube the island 
of cartilage in between that is secured with sutures to 
create the antihelical fold [27]; a scaphal incision on 
the posterior face of the ear to undermine the anterior 
surface of the cartilage in order to expose it for direct 
scoring of the antihelical cartilage, then folding the 
cartilage back and fixing it with buried sutures [28]; 
two parallel incisions on the posterior surface of the 
ear behind the antihelix to create a crescent of carti-
lage, the edges of the adjoining remaining cartilage are 
undermined and sutured together just under the carti-
lage crescent to create the antihelix [29, 30]. These 
methods retain the risk of creating visible contour 
irregularities and/or sharp edges.

Fig. 54.15 Sharp cartilage edge on the upper part of the antihe-
lical fold after correction of prominent ears with a cartilage cut-
ting technique

Fig. 54.16 Many acute crests and irregular contour are visible 
along the antihelix fold after correction of prominent ear with a 
technique that interrupts the continuity of the cartilage
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The scoring techniques are partial-thickness meth-
ods based on the original observation of Gibson and 
Davies that cartilage bends away from the side of 
injury [31]. Following them Stenstrom [32] scored 
cadaveric auricular cartilage on one side and observed 
the cartilage curving away from the direction of the 
scoring. Thus he described scoring the anterior surface 
of the ear cartilage to create the antihelical fold. He 
also showed that deeper furrowing resulted in more 
profound bending.

Many instruments were then used for anterior scor-
ing including rasp, abraders, Adson-Brown forceps, 
and hypodermic needle [33]. Posterior scoring has been 
described too by dermabrasion to weaken the cartilage, 
combined with mattress sutures [34]. The validity of 
this approach was confirmed by the Weinzweig’s stud-
ies [35] on rabbits that showed that anterior perichon-
drium rasping initiated a cartilage regeneration process 
over the convex surface of the newly created fold.

The cartilage-sparing techniques were developed to 
avoid the contour irregularities of the cartilage-cutting 
ones. They basically imply the use of sutures and the 
cartilage is not incised. Mustarde horizontal mattress 
sutures for antihelical folding date back to 1963 [36] 
and Furnas chonchal-mastoid suture for the concha set 
back and for derotating the ear was introduced in 1968 
[37]. It consists of the use of a full-thickness mattress 
suture placed in the conchal cartilage sutured to the 
mastoid fascia.

Conchal hypertrophy may be corrected by Furnas 
suture, by repositioning the posterior auricular muscle 
[38], through an excision of a crescent of cartilage of 
the lateral wall, through scoring its anterior surface 
[2], or by a combination of techniques.

The lobule is the lower noncartilaginous portion of 
the auricle, the position of which is related to the posi-
tion of the caudal helix to the conchal bowl. Lobule 
set back is a difficult objective [2, 23] and may be 
addressed through a fishtail skin excision [39], wedge-
excision, and a deep dermis to scalp periosteum suture 
[40]. The author’s approach to correct the lobule pro-
trusion is through a medial repositioning of the caudal 
helix toward the concha by scoring the tail of the helix 
and then fixing it to the adjacent concha with the lower 
mattress Mustarde suture. This maneuver serves to 
retropose the lower third of the ear and to medialize 
the ear lobule as well.

From an historical point of view, after the descrip-
tion of the basic techniques, the combination of 

techniques to address the deformity started. In 1959, 
Farrier combined anterior scoring through two carti-
laginous incision perpendicular to the antihelix with 
horizontal mattress sutures and conchal-mastoid suture 
after weakening the concha through the shaving of an 
elliptical disk of cartilage [41]. In 1967, Kaye com-
bined cartilage anterior scoring with placement of mat-
tress sutures through three longitudinal stab incisions 
in the anterior skin [42]. In 1982, Francesconi oto-
plasty combined anterior scoring with Mustarde 
sutures and extended the superficial scratching and 
mattress suture to the helical tail for the retroposition-
ing of the ear lobe [43].

Nowadays, otoplasty techniques are continuously 
modified and refined, and the more recent trend today 
is the use of a graduated approach that combines ele-
ments of various techniques to address the ear defor-
mity [24]. Moreover, as in each person the two ears are 
neither equal nor symmetric, the surgical technique 
needs to be individualized.

With the technique presented here the author has 
attempted to overcome many drawbacks. It is a com-
bined procedure, using the closed anterior scoring 
technique along with mattress sutures to the posterior 
cartilage, as it has already been described by some 
other authors such as Francesconi [43], and Bulstrode 
[33]. The abrasion of the anterior cartilage represents 
the best way to obtain a natural and harmonious profile 
of the ear. Then, the internal mattress sutures combined 
with external transfixed stitches are used for molding 
the antihelical fold, for long lasting stabilization and to 
avoid overcorrection or malposition.

As the author’s approach is a graduated one which 
can be tailored to prominent ear of any grade, it also 
allows the correction of cup ears of mild degree. In 
case of cup ear, the feasibility of the technique is 
tested by bending the antihelix with digital pressure 
to create the new antihelical fold. If this maneuver 
corrects the deformity, it is possible to apply the tech-
nique for achieving the correction of the defect 
(Fig. 54.17).

Some technical points render the author’s approach 
peculiar. The avoidance of postauricular skin excision 
helps in reducing the possibility of cheloids as the skin 
suture is tension-free. Skin preservation has also been 
advocated by Kelley et al. [23] to compensate the 
excessive skin retraction that can obliterate the postau-
ricular sulcus or draw the midhelix into a hidden posi-
tion on the front view. The use of the Stenstrom 



60354 Combined Technique in Otoplasty

otoabrader that is a standard surgical instrument, makes 
the anterior scoring safer and more predictable than 
the modified needle used by Bulstrode and Martin or 
the Adson Brown forceps used for scoring of the 
Farrior technique. The use of methylene blue to accu-
rately mark and tattoo the position of the mattress 
sutures is a useful addition that Francesconi did not 
describe. It also helps to standardize the method and 
makes the result more predictable.

Another important point of note is the anterior scoring 
of the tail of the antihelix and the anterior concha and the 
inferior mattress suture to derotate the inferior ear. It also 
turns the ear lobe toward the mastoid allowing a certain 
degree of repositioning of the ear lobe (Fig. 54.18). This 
technique allows us to obtain a harmonious antihelical 
contour with a smooth and well-rounded fold, avoiding 
cartilage irregularities or sharp edges (Figs. 54.19 and 
54.20). It usually leaves the patients very satisfied.

a1 a2

b1 b2

Fig. 54.17 (a1, a2) 
Preoperative 9-year-old girl 
with right prominent ear and 
left cup ear of mild degree. 
(b1, b2) Six months 
postoperative showing the 
correction of the deformity
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a1 a2

b1 b2

Fig. 54.18 (a1, a2) 
Preoperative 21-year-old 
woman showing lobule 
protrusion. (b1, b2) Eight 
months postoperative after 
lobule set-back by scoring of 
the tail of the antihelix and 
the anterior concha and 
positioning of the inferior 
mattress suture to derotate 
the inferior ear
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a1 a2 a3

b1 b2 b3

Fig. 54.19 (a1, a2, a3) Preoperative 10-year-old boy with prominent ears. (b1, b2, b3) One year postoperative
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54.5  Conclusions

Otoplasty techniques include a large number of differ-
ent methods, over 200 techniques, today restricted to 
the different combination of the elements of few basic 
techniques. The sunset of full-thickness methods is 
evident, as well as the current trend of the use of a 
graduated approach of combining the elements of vari-
ous techniques.

The author utilizes a combination of techniques that 
are adapted to the anatomical needs of each deformity 
which gives natural and pleasant results and few com-
plications. Their basic principles are presented as a 
graduated approach which is suitable to standardiza-
tion, thus making this a simple, reliable, versatile, and 
reproducible method.

a1 a2

b1 b2

Fig. 54.20 (a1, a2) 
Preoperative 15-year-old boy 
with mildly asymmetrical 
prominent ears. (b1, b2) One 
year postoperative.
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55.1  Introduction

The nose is the most distinctive part of one’s face, and 
its shape and size as well as possible deformities influ-
ence its aesthetics and distinction.

The idea of a beautiful nose has changed throughout 
history, and it is still relative nowadays for beauty is in 
the eye of the beholder. Unlike the idea of what makes 
one’s nose beautiful, the idea of what makes one’s nose 
symmetrical is easier to define thanks to existence  
of certain measures and index representing relations 
between certain anatomic facial structures. Symmetrical 
nose does not have to indicate a beautiful one, because 
nasal beauty is defined according to the whole face of 
an individual; so there are cases when a less symmetri-
cal nose of one person can be more beautiful in relation 
to a symmetrical nose of another person.

The external nose is most often compared to three-
fold pyramid which is, by its surface, linked to the other 
parts of the face and is called the base of the nose. The 
root of the nose represents its link with the front. Nasal 
dorsum is the most prominent part of the pyramid. The 
length of the nose represents the distance from the root 
to the lower hem of nasal septum. The width of the 
nose represents the distance between two most dis-
tant symmetrical points of nasal wings. The relation 
between length and width is called nasal index.

In relation to nasal index, there are differences among 
races; so, white people most often have leptorrhine 

nose, black people have platyrrhine one, while yellow 
people have a mesorrhine one [1].

Aesthetically speaking, the nasal profile line is very 
important and it differs in the nasolabial and profile 
angles of the nose. The nasolabial angle shows the 
relation between outer bottom of the nose and frontal 
part of upper lip. The size of this angle, according to 
some authors, should be between 80° and 100° in men 
and 90° and 100° in women. This size influences the 
position of nasal entrance. Surgical correction of the 
angle size is often necessary, not only for aesthetic rea-
sons, but also for functional reasons. Profile angle of 
the nose is formed by facial line and nasal dorsum line. 
On symmetrical noses this angle is 30°. Noses which 
have much smaller or much bigger angle than 30° are 
aesthetically impaired.

Besides these angles, the way nasal profile is linked 
to facial profile is very important in terms of aesthetics. 
In symmetrical noses, the size of the nasofrontal angle 
should be between 127° and 150°. We talk about the 
Greek nose when nasal profile goes almost directly 
into frontal profile. When there is greater or lesser 
recess between nasal root and the front, we can talk 
about the Roman nose, while the Nordic nose is char-
acterized by a certain convexity degree of the dorsum.

55.2  Types of Nasal Deformity

Nasal deformities can be inborn or gotten throughout a 
lifetime. Besides thumb sucking, the most common nasal 
deformities are consequences of nasal injuries or personal 
massive injury. These injuries can occur during delivery 
time, in early childhood, or in adulthood. There are more 
and more injuries that are results of the traffic, industry, 
and sport development in modern society.
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Nasal deformities can be isolated or associated with 
the deformities of surrounding structures (eye, lips, 
and ear) [2]. Nasal deformities can be limited to bone 
deformities or deformities of cartilage structures, but 
they are most often deformities of both cartilage and 
bone structures.

There are numerous kinds of nasal deformities; 
although some are really scarce, some others are quite 
frequent in general population. One of the most fre-
quent deformities is rhinokyphosis (nasal hump), 
where nasal dorsum is distorted to a greater or a lesser 
degree. Nasal hump is quite often without septal devia-
tion. It is relatively easy to correct surgically [3].

Rhinoscoliosis is a kind of deformity with greater 
or lesser medium nasal lines curvatures. The bony pyr-
amid leans to one side. It is asymmetric, with a short, 
steep slope on the side of the deviation and a long, 
shallow slope on the opposite side. The cartilaginous 
pyramid is deformed in a similar way. The triangular 
cartilages are asymmetric, especially when the trauma 
occurred in childhood years.

We deal with rhinolordosis in case of dorsum recess. 
If one’s nose is too large (considering length and width) 
according to a certain face, we deal with macrorhinia, 
if only the length is too big, we have nasus longus, or 
if it is too wide, we can talk about the wide nose or 
pachyrhinia. Platyrrine means that the nose is flat and 
wide in wings. If the nose is too small in relation to the 
rest of the face, we have microrhinia. If the nose is too 
narrow, we deal with stenorhynia.

Isolated deformities of nasal tip are quite common, 
so we have: nasal tip protrusion (apex nasi prominens), 
lifted nasal tip (apex nasi excelsus), pointed nose (nasus 
acutus), obtuse nose (nasus obtusus), lowered nasal tip 
(ptosis apices nasi), and others.

Nasal wing deformities are quite frequent, the wings 
being too wide (ala nasi prominens) or too narrow due 
to weakly developed alar cartilage, so that inhaling can 
cause nasal wing aspiration (aspiration alarum nasi). 
Skin part of nasal septum can be lowered (protrusio 
septi) or widened (hypertonia phyltri). Luxation of 
lower nasal septum is quite frequent (luxation septi 
nasi). In case when nasolabial angle is significantly 
bigger than usual, we deal with nostril declination 
(declination orificii nasi), and when it is significantly 
smaller we deal with nostril inclination (inclinatio ori-
ficii nasi).

Nasal deformities that can be accurately classified 
into one of the above deformities are quite scarce. We 
usually have one leading deformity, while some others 
follow it and are associated with it.

A special group of deformities are deformities that 
are the consequences of upper lip fissure, upper jaw, and 
palate. Some typical disorders can also be manifested by 
deformities that occur during one’s lifetime such as rhi-
nophyma, nose elephantiasis, acromegaly, and others.

Rhinoplasty is a surgical procedure where nasal pyr-
amid is formed according to other facial parts. This is 
acquired by greater or lesser bone or cartilage structure 
reduction, by autotransplant implantations or bone or 
cartilage heterotransplants. Besides these, other materi-
als can also be used. Aesthetic nose surgery is usually 
combined with functional nose surgery, so nose 
surgeries for pure aesthetic reasons are quite scarce. 
Attempting to achieve the best postsurgical result, one 
cannot forget the main nose function, i.e., breathing. 
The postsurgical result is not acceptable if the nose is 
aesthetically beautiful but not functional. If we have a 
functional postsurgical nose, but not aesthetically beau-
tiful, the result may not be satisfactory either way. It is 
not always easy to acquire both beautiful and functional 
noses, but it is a challenge for every surgeon to be 
knowledgeable, skillful, and experienced and this has 
to show in each individual case. Every patient and his/
her nose represent an isolated case and a new challenge 
for the surgeon. It is highly important to keep blood 
circulation of the surgical area. Otherwise, tissue with-
ering can occur or skin malnutrition, which can be man-
ifested by cyanosis, especially in cold weather. In order 
to have a successful nose surgery both aesthetically and 
functionally, it is necessary to have a thorough preop-
erative preparation for every sort of superficiality and 
negligence can take an enormous toll in reconstructive 
surgery. Being unsatisfied with the shape of their noses, 
patients require an aesthetic surgery. Their wish has to 
be carefully studied and their surgeons should have 
long and cautious conversations with them prior to the 
surgery. Sometimes it is necessary to involve a psychol-
ogist or a psychiatrist before the surgery in order to 
make sure that patients’ problems won’t stay the same 
after the procedure, because their main problem is not 
deformity itself but it is their being insecure, scared, 
and with low self-esteem. Intelligent and well-educated 
patients are better prepared and better candidates for 
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the surgery than the ones who only listen to what their 
surgeons have to say. They are expected to have better 
postsurgical results for they know exactly what they 
don’t like about their looks and what to expect from the 
surgery. Patients who are less motivated for the surgery, 
the ones who have a lot of other unsolved issues in their 
lives, who are less intelligent, who see their surgeon 
because the members of their families or their friends 
told them so, are worse candidates for the surgery for 
they don’t really know what they want and expect their 
surgeons to do wonders for them. Patients who are well 
motivated for the surgery and who know what to expect 
after the surgery, are better postoperative patients and in 
larger numbers show that they are satisfied with post-
surgical period [4].

55.3  Preoperative Analysis

When a nose surgery is indicated, it is necessary for the 
patient to have some blood tests done as well as an 
internist exam. A thorough presurgical examination of 
the nose and throat is needed for every catarrh, let alone 
pustular inflammation, are absolute counter indications 
for the surgery. There are other factors because of which 
we cannot perform the surgery such as conjunctivitis, 
vestibulitis, and herpetic changes in the upper lip area, 
columella, or nasal wings. These infections can spread 
onto sinus cavernosus hematogenously by anastomoses 
between facial vein and ophthalmic vein. All the men-
tioned infections require a long-term treatment regard-
less of patients’ pressure or patients’ friends and family’s 
pressure to perform the surgery as soon as possible [5].

It is necessary to perform a postsurgical nose exami-
nation both anterior and posterior, both profiles and the 
base of the nose as well as the face itself. Afterwards, it is 
necessary to do nose palpation as well as anterior and 
posterior rhinoscopy. In case of some vague results, it is 
necessary to do an endoscopic examination of the nose 
along with anemisation of nasal mucous membrane, 
measurements, functional examination of breathing func-
tion (rhinomanometry and acoustic rhinometry) [6]. It is 
necessary to do rhinomanometry and rhinometry before 
and after nasal mucous membrane anemisation because 
breathing difficulty can be the consequence of skeletal, 
mucous, or combined components. These tests can 

significantly solve the dilemma on the cause of breathing 
difficulties. Also, it is recommended for every postsurgi-
cal patient to undergo an olfactory examination.

Before every rhinoplastic surgery, it is necessary to 
take at least three photos which would include: profile, 
base of the face as well as anterior and posterior. Some 
authors insist on profile photos from the left and from 
the right, as well as additional photos, but the first 
three are highly necessary. The photos are necessary 
to develop the best plan of the surgery, to estimate the 
process of postsurgical healing having also in mind 
legal matters in cases of postsurgical lawsuits.

Prior to the surgery itself, it is necessary to explain 
the procedure to the patient and what can be expected in 
postsurgical period. A good postsurgical care is very 
important for it is also a significant factor in surgical 
results. Thus, with carefully chosen patients, a good pre-
surgical preparation, and an adequate surgical technique 
that diminishes postsurgical complications, the success 
of the surgery and patients’ satisfaction increase a lot.

Borges et al. [7] have found personality disorders in 
one-fifth of prospective rhinosurgical patients. There 
were no significant differences between the genders. 
Also, their findings state that one-half of surgical patients 
who underwent rhinoseptoplasty have experienced an 
increase in self-esteem, notably female patients.

55.4  Surgical Techniques

What we call rhinoplasty is an implementation of dif-
ferent surgical techniques aiming for aesthetic and 
functional nose change (Figs. 55.1–55.3). Surgical 
approach covers performing several intranasal or intra-
nasal and extranasal incisions which enable reaching 
nasal infrastructure.

55.4.1  Incisions in Rhinoplasty

In order to get the easiest approach to nasal pyramid 
modeling, it is necessary to perform some incisions. The 
incision location depends on whether the surgery is 
open or closed. The most frequent nasal septum approach 
is done through hemitransfixion or transfixion incisions. 
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The difference between these two incisions depends on 
whether the whole thickness of septum in front of 
caudal edge of septic cartilage is cut or the incision is 
done only on one side of the septum. The right-handed 
people perform hemitransfixion incision on the right 
hand side, while the left-handed do it on the left hand 
side, although this routine could often be vice versa 
(Fig. 55.4).

Hemitransfixion incision is done from nasal dor-
sum toward spini nasalis anterior inferior. If intercar-
tilaginous incision is done (Fig. 55.5), it is necessary 
to approach nasal dorsum. This incision is done in 
case of endonasal approach. The incision is per-
formed on the link between alar and triangular carti-
lage in the area above nasal valvula in the so-called 

cul de sac so that the incision starts right above the 
free edge of triangular cartilage laterally and spreads 
over medially.

When both-sided intercartilaginous incision is 
done, it is possible to separate suprastructure from 
infrastructure. This incision enables an easy prepara-
tion of cephalic end of alar cartilages. The disadvan-
tage of this incision is that it does not enable the 
surgeons to work on bifid tip and nasus bullosus.

Approaching alar cartilage is possible through 
marginal incision (infracartilaginous incision) that is 
done 1–2 mm in the parallel process with the edge of 
alar cartilage. This incision is used while decortica-
tion of nasal pyramid by widening medial crus of alar 
cartilage.

a1 a2 a3

b1 b2 b3

Fig. 55.1 Nasal hump in three proections. (a) Preoperative. (b) Postoperative
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Transcartilaginous incision is done through alar 
cartilage between intercartilaginous and marginal inci-
sions. While performing this incision, a surgeon usu-
ally recesses the cephalic part of alar cartilage along 
with the patient’s skin.

Transversal incision of the columella is used in 
nasal decortication and is often done on the link 
between lower and medium third of columella.

Vestibular incision is often used by rhino-sur-
geons who do not separate the complete suprastruc-
ture from infrastructure in order to perform lateral 
osteotomy.

Alar incision is used in cases when it is necessary to 
make the base of the nose narrow by recessing one part 
of nasal wing.

55.4.2  Osteotomies in Rhinoplasty

Osteotomy is a procedure in which bones are cut. 
Chisels and saws can be used. Modern rhinosurgery 
tends to cut a bone sharply leaving the least possible 
bone dust. Chisels are recommended for that purpose.

Osteotomies can be transcutaneous when Tardy 
chisels are used, sublabial when approached through 
upper vestibulum of the mouth, and endonasal that are 
most common.

According to the incision location of nasal pyramid, 
all osteotomies can be divided into: medial, parame-
dial, lateral, and transverse.

Medial osteotomy is usually performed in cases 
when the nasal hump is not to be removed. The chisel 

a1 a2 a3

b1 b2 b3

Fig. 55.2 (a) Preoperative patient. (b) Postoperative patient
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is usually introduced by hemitransfixion incision to the 
beginning of suture between nasal bones so that the 
chisel separates nasal bones. The chisel can also be 
introduced by intercartilaginous incision and it is place 
at the beginning of the suture of both nasal bones.

Paramedial osteotomy is used in cases when it is 
necessary to remove the nasal hump or in cases with 
nasal bone fractures creating the need for the bones to 
be cut in two levels.

The chisel is usually introduced through intercarti-
laginous incision or nasal skeleton is reached after lift-
ing of soft tissue in external approach. A wide flat 
chisel is usually used, with or without guide on both 
sides. The chisel passes through both nasal bones at a 
certain level depending on how much is needed to 
remove the nasal hump or through an old fractural line 
in case when nasal skeleton is cut in two levels.

Lateral osteotomies serve to close the open nasal 
roof after removing the hump or in case when nasal 
dorsum is symmetrical, so it is necessary to correct the 
height of the nose. Vestibular incision is often used as 
an approaching way or it is reached through upper ves-
tibulum of mouth cavity, which is extremely rare. They 
can be low, medium, or high. The line of these osteoto-
mies starts from pyriform aperture, cuts the frontal 
extension of the upper jaw, passes at about 2–3 mm 
more dorsal from lacrimal bones, and ends in the area 
of nasion.

Transversal osteotomies are used in cases when 
there is no linking between lateral osteotomies and 
medial or paramedial cuts. The chisel is introduced 
either through intercartilaginous or vestibular incision.

In transcutaneous osteotomies, the 2 mm skin incision 
is performed through which a microchisel is introduced 

a1 a2

b1 b2

Fig. 55.3 Rhinoscoliosis in 
two proections (a) Pre-
operative. (b) Postoperative
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making perforation cuts on the frontal extension of the 
lower jaw and nasal bones following an imaginary line of 
osteotomies. Afterwards, the fracture is made and roof of 
nose is closed.

Depending on the kind of the incision, we have two 
basic surgical techniques, open and closed techniques. 
The close techniques are also called endonasal while 
open techniques are called decortications techniques. 

Surgeon decides on the technique that is to be imple-
mented during presurgical planning. It should be 
pointed out that both approaches have their advantages 
and disadvantages. It is necessary to be knowledgeable 
about both approaches in order to avoid possible mis-
takes. Some rhino-surgeons have their own preferences 
when it comes to choosing a technique.

Decortications or the open technique is character-
ized by a visible scar on columella. This technique was 
created by Rethi in the 1920s. Thanks to Padovan, it 
became popular in the USA. This technique enables 
surgeons to have a better insight during resection and 
modeling of the nose tip, and it provides a better over-
view on the nasal pyramid skeleton. Its drawback lies 
in the visible scar which is a problem in patients prone 
to keloid reaction. This technique solves all the defor-
mities of nasal pyramid, although problems can arise in 
nasal septum. It is indicated in the problem of long 
noses (nasus longus), big noses (macrorhinia), big nasal 
tips (nasus bullosus), in nostril asymmetry, in nasal tip 
augmentation, nasal valve insufficiency, as well as in 
repeated surgeries.

The surgery begins with a “V” incision or stairway 
incision of the skin on the link between lower and 
medium third of columella. This incision is linked to 
marginal incision (infracartilaginous incision). Skin is 
carefully lifted until lower edges of medial crus of both 
lobular cartilages are seen. By following the lobular 
cartilages, nasal suprastructure is carefully lifted, and 
triangular cartilages and nasal bones are seen. When a 
complete insight into nasal pyramid is obtained, sur-
geons approach nasal septum from the upper and fron-
tal sides. The lobular cartilages are divided and elevated 
submucosoperichondrial flap on both sides until max-
illary spine and crest. All the necessary steps are 
done regarding correction and reaching the envis-
aged dimension. If necessary, a scalpel excision of the 
cartilage part of the hump is done, and then the flat 
chisel is used to remove the bone part of the hump. 
Lateral osteotomies on both sides are done. The alar 
cartilages are modeled. The cartilage grafts are placed, 
if needed. All nasal cartilages are sutured with Prolene 
of 5–0 or 6–0 dimensions. Columellar and marginal 
incisions are closed with interrupted 4–0 or 5–0 chro-
mic gut suture. Nasal packing are placed on both sides 
and nasal pyramid is immobilized.

Endonasal approach covers incisions on the nasal 
cavity so that they are invisible. Joseph from Berlin 
was the first surgeon to solve nasal deformities by 
endonasal way, which was proven as a revolutionary 

Fig. 55.4 Hemitransfixion incision

Fig. 55.5 Intercartilaginous incision
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concept in treating nasal pathologies. He was the 
first to implement several surgical techniques and 
introduced several specific instruments in rhino-sur-
gery. His followers in the USA were Aufricht, Safian, 
and Fomon. Fomon’s followers were Cottle and 
Goldman. Cottle introduced the term of transfixional 
incision and four tunnel concept in nasal septum 
preparation. The advantages are shorter postsurgical 
period, no visible scars, and shorter surgery time. 
The disadvantages are worse insight in nasal infra-
structure and having more difficulty in correcting 
nasal tip deformity. It is convenient in correcting 
kyphotic and scoliotic nose.

Endonasal rhinoplasty means incisions to approach 
nasal septum as well as incisions that enable the 
approach to nasal suprastructure.

The incision of the authors’ choice, in order to 
approach nasal septum, is hemitransfixion incision, 
although certain authors prefer transfixion incision. The 
authors are of the opinion that hemitransfixion incision is 
better for the better position of the tip of septal cartilage.

It is possible to approach nasal infrastructure 
through intercartilaginous incision, marginal incision, 
or transcartilaginous incision. They are usually done 
with a Bard-Parker 15 blade.

In every rhinoplastic surgery it is highly necessary 
to solve the nasal septum pathology. Mucoperichondrium 
is carefully lifted after hemitransfixion incision is done. 
Septal cartilage is completely prepared (Fig. 55.6).

Nasal septum is modeled to make sure that normal 
nasal function is obtained. It is necessary to point out 
that a nasal septum deformity that is not entirely cor-
rect can result in further nasal pyramid deformities a 
couple of months after the surgery. It is necessary to be 
very careful during nasal septum resection. If nasal 
septum resection is too big, this can result in nasal tip 
lowering due to the loss of the support. The best solu-
tion is to tend to perform the least possible resection, 
but not at the expense of the surgery outcome. One of 
the reasons for postsurgical breathing difficulties is the 
left deformity of nasal septum. The tip of quadrangular 
cartilage is shortened if necessary.

After solving nasal septum pathology, one of the 
nasal suprastructure incisions is performed. The authors 
prefer intercartilaginous incision. After the incision 
has been done with fine scissors, nasal suprastructure is 
carefully lifted (Fig. 55.7).

When the bone part of the pyramid is reached, perios-
teum is elevated from the bone. When suprastructure is 
separated from infrastructure in the dorsum area, 

vestibular incisions are done and the tunnels, through 
which the chisel will pass during lateral osteotomy, are 
prepared through them.

In case of dealing with kyphosis scalpels or when 
scissors are used to remove the cartilage part of the 
hump, the flat chisel is used to remove the bone part 
(Fig. 55.8). A file is used to flatten the bone edges. 
Afterwards, both-sided low osteotomy is performed in 
order to solve the problem of the open roof. If necessary, 
it is possible to prepare cephalic end of the lateral crus 

Fig. 55.6 Preparation of caudal part of septum nasi

Fig. 55.7 Lifted nasal suprastructure
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of the alar cartilage and do necessary corrections on 
them through transcartilaginous incision.

After finishing the modeling of the nasal pyramid, 
triangular and quadrangular cartilages are sutured sep-
arately. It is preferable to fix caudal end of the septum 
for the spina nasalis anterior inferior. All the incisions 
are closed with separate sutures (Fig. 55.9).

It is necessary to put nasal packing in the nasal cav-
ity to prevent hematomas of the nasal septum, and at 
the same time to stabilize the parts of nasal bones. The 
nasal pyramid is immobilized.

55.5  Complications

Rettinger [8] states that rhinoplasty is considered a sur-
gery of a high risk, primarily for limited possibilities of 
influencing its final aesthetic outcome. A good indirect 
postsurgical result can be a bad one after a year. This is 
usually the consequence of tissue healing. Several differ-
ent kinds of tissue heal after a rhinoplastic surgery (bone, 
cartilage, muscles, skin, fat tissue, etc.) The complications 
are the consequences of individual reactions and the heal-
ing process and surgeons are not responsible for them.

Certain complications occur due to a poor preoper-
ative planning and analysis as well as the selection of 
the surgical technique [9].

The incidence of complications ranges, according 
to literature data, from 4% to 18.8%. The percentage 
of complications is smaller in relation to the occur-
rence of resurgical procedures undergone by patients 
[10]. Surgeons are often unaware about the number of 
procedures their patients undergo due to their discon-
tent with postsurgical results, so they make an appoint-
ment and plan another surgery with another surgeon.

The number of resurgical procedures depends on 
the patients’ mental state. Two percent of the patients 
who undergo aesthetic surgeries have a personality 
disorder. Borges found a personality disorder in 20% 
presurgical patients [7]. These patients are prone to 
exaggerating when it comes to their problems; they 
are constantly unsatisfied and they need to consult a 
psychiatrist.

The analysis of clinical material has proven that there 
were no patients with personality disorders. However, 
most patients willing to undergo an aesthetic surgery 
without functional problems do have a disordered idea 
of whom and what they are and they mostly see them-
selves as the best at everything.

According to the time of their occurrence, all com-
plications can be divided into:

Intrasurgical
Immediate postoperative
Early postoperative
Late postoperative

Fig. 55.8 Removed bone–cartilage hump

a

b

Fig. 55.9 (a) The beginning of a nasal surgery. (b) The end of a 
nasal surgery
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55.5.1  Intrasurgical Complications

Intrasurgical complications cover: excessive bleeding, 
tearing of mucoperichondrial flaps, nasal dorsum emerg-
ing, nasal pyramid bones collapsing, open nasal roof, 
excessive resection as well as insufficient resection.

Excessive bleeding is quite a rare complication. If 
hemostatic mechanism disorders are ruled out prior to 
the surgery, bleeding occurs in less than 1% of the 
cases. Bleeding occurs due to an Alvania angularis 
injury or injury of some of the bigger branches of  
sphenopalatine artery.

Mucoperichondrial flap tearing occurs in cases of 
careless nasal suprastructure lifting. This complication 
needs to be diagnosed and taken care of.

Nasal pyramid bones collapsing usually occur in 
cases of earlier nasal bone or bone septum parts frac-
ture. However, as this condition is recognized, an ade-
quate bone fragment reposition has not been 
achieved.

“Open roof” occurs in cases of kyphotic nose correc-
tion where both-sided osteotomies is performed. It could 
occur when a surgeon cannot entirely cover the nose 
roof, although both-sided lateral osteotomy has been 
performed. The reason could be inadequate fractured 
segment adjusting as well as more firmly tamponading. 
“Open roof” can occur in cases of lesser kyphosis when 
a surgeon tries to remove the existing deformity by fil-
ing without performing lateral osteotomy, most often in 
female patients for their nose bones are more fragile. A 
good prevention of the insufficiently covered nose roof 
with both-sided lateral osteotomy is recovering nose 
dorsum infrastructure with crashed cartilage.

In cases of “open roof” (Fig. 55.10), nasal mucous 
membrane grows together with nasal suprastructure in 
the process of postsurgical healing, causing the change 
of nose color when the patients have a cold; defect in 
the bone part of the pyramid can be felt by touching 
and, can also been seen during examination.

Excessive resections occur due to a poor presurgi-
cal planning. They can cause a lordotic nose, stenosis 
at the level of nose valve, or lowering of the nose tip, 
when the cartilage part is overly recessed.

Insufficient resections occur due to a poor presurgi-
cal planning as well. They are more frequent in inexpe-
rienced surgeons who, due to suprastructure nose 
swelling, cannot estimate the degree of resection. It is 
usually manifested when the hump is not sufficiently 
recessed in kyphotic noses or when the hump is to lag 
in the cartilage part.

55.5.2  Immediate Postoperative 
Complications

These disorders are mainly linked to the use of particu-
lar anesthetics. They can occur in the form of anaphy-
lactic reaction, laryngospasm, or visual disturbances.

Anaphylactic reaction is the consequence of the use 
of local anesthetics or presurgical antibiotic adminis-
tration in prophylactic purposes.

Respiratory tract obstruction (postextubation laryn-
gospasm) occurs in cases of total anesthesia when laryn-
gospasm occurs after patient extubation and reintubation 
cannot be implemented because the patient cannot 
breathe spontaneously. It can be avoided if anesthesia is 
correctly supervised and when coughing and swallow-
ing reflexes are regained with the help of extubation.

Visual disturbances occur when local anesthetics 
are administered. They can be transient due to the eye 
muscle reaction to local anesthetics or permanent that 
is the consequence of the use of vasoconstrictor leading 
to eye blood circulation disorders and ischemia [11].

55.5.3  Early Postoperative Complications

Early postoperative complications involve: bleeding, nasal 
septum hematoma, infections, dehiscence of the wound, 

Fig. 55.10 The “open roof”
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toxic shock syndrome, permanent soft tissue edema, 
skin necrosis, osteomyelitis, cerebrospinal fluid rhin-
orrhea, olfactory disorder, nose breathing difficulties, 
contact dermatitis, and the onset of mental disorders.

Bleeding is rare in early postsurgical complications. 
Nose packing as well as immobilization of nasal bones 
provides a good pressure that disables bleeding from 
lesser blood vessels. Bleeding is more frequent after 
packing. It is necessary to do repacking and protect the 
patient with antibiotics.

Septal hematoma is the consequence of blood 
depositing between nasal septum cartilage and muco-
perichondrial flaps. As soon as it is noticed, it is nec-
essary to start hematoma draining, repacking, and 
antibiotics. If not noticed on time, septum abscess can 
develop along with septal cartilage necrosis which 
can cause further complications. The worst case sce-
nario is thrombosis of sinus cavernosus or brain 
abscess.

Infections are quite rare in nasal surgeries. The inci-
dence of the infection of the wound itself, surrounding 
structures, or septicemia is less than 1%. The operating 
area is rich in gram-positive bacterial flora with 
Staphylococcus aureus prevailing [12–15].

Toxic shock syndrome is the consequence of the 
staphylococcus endotoxin effect. It occurs rarely, only 
in 16 per 1,000 of the total number of surgeries per-
formed [16]. It occurs after nose tamponading. The 
symptoms occur 2 days after the surgery and tam-
ponading and they include postsurgical fever, vomit-
ing, diarrhea, hypotension and erythematous rash, and 
the state of shock might occur as well [14, 17–19]. It is 
necessary to take the tampons out of the nose and give 
high doses of antibiotics and corticosteroids.

Dehiscence of the wound occurs scarcely. It occurs 
more frequently in outer approach than in endonasal 
approach.

Long lasting soft tissue edema occurs rarely. It occurs 
in patients whose surgeries lasted longer, in more abun-
dant tamponading, in cases of soft tissue infections, but 
also in people who are prone to more tissue swelling dur-
ing injuries [20]. Soft tissue swelling lasts longer in cases 
of open approach and it can last for a couple of months.

Skin necrosis occurs more frequently in cases of 
careless suprastructure lifting when suprastructure is 
thinned and consequently necrosis occurs.

Osteomyelitis occurs in cases of infections when 
smaller bone particles become infected. It is necessary 
to administer aggressive antibiotic therapy and to per-
form a revision surgical procedure if needed.

Cerebrospinal fluid rhinorrhea is a rare complica-
tion [21]. It occurs most frequently in the area of 
cribriform plate. It is diagnosed on the basis of find-
ing 2-transferrina or -trace protein (prostaglandin 
D-syntethase) in the collected nasal liquid [22]. It can 
be diagnosed if 5% fluorescein is injected intrathe-
cally. This method is very useful because it is possible 
to close cerebrospinal fluid rhinorrhea area endoscopi-
cally at the same time.

Olfactory disorder is expected in early postsurgical 
period. It is the consequence of mucous membrane 
swelling. Anosmia occurs in 1% of the patients in early 
postsurgical period [23].

Breathing nose difficulties in early postsurgical 
period can be the consequence of transient nasal 
mucous membrane swelling. Nasal mucous membrane 
swelling is the consequence of surgical procedure 
trauma. Breathing difficulties can also occur in patients 
who don’t have allergic rhinitis.

Contact dermatitis occurs as a reaction to taping 
material used to immobilize nasal pyramid (Fig. 55.11). 
This is not a significant complication, although it can 

Fig. 55.11 Allergic reaction of the skin to tape
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be quite unpleasant. Antihistamines and skin corticos-
teroids are to be administered.

Early psychological complications are usually mani-
fested as transient periods of tension or depression [24].

55.5.4  Late Postoperative Complications

Late postoperative complications include intranasal 
synechiae, nasal septum perforations, nasal valvula 
insufficiency, nasal stenosis, dorsal cyst, nasal pyramid 
deformities, and persistent mental disorders.

Intranasal synechiae (Fig. 55.12) occur on the spots 
where mucous membrane of nasal septum and lateral 
side of the nose are damaged, most frequently lower 
and medium nasal turbinate. They can lead to nasal 
septum moving to one side, breathing difficulties, and 
even nasal pyramid deformation. They are solved by 
cutting and placing stents to enable reepithelialization 
of the mucous membrane with no contact.

Nasal septum perforation (Fig. 55.13) is a serious 
complication that is difficult to solve. It occurs in 
3–25% of surgical patients. Perforations are usually 
asymptomatic. In less serious cases whistling can 
occur while breathing. If a perforation is bigger due to 
irregular air flow through nasal cavity, depositing and 
drying of secretion can occur. Lesser perforations are 

possible to close with mucosal flaps by placing carti-
lage grafts while some bigger ones are really difficult 
to close. There are several techniques for closing per-
forations of nasal septum [25]. If it persists, it is pos-
sible to place a silicone button that would reduce or 
remove unwanted effects of perforation [26].

Nasal valvula collapse occurs in cases of greater 
resections of alar cartilage. It is solved by placing 
spreader cartilage grafts in cases of internal collapse of 
valvula or alar batten grafts in cases of external valvula 
collapse.

Nose stenosis is a very serious complication that is 
difficult to solve. It occurs in the area of nose vestibu-
lum most frequently, in cases when hemi or transfixion 
incision is linked with intracartilaginous or transcarti-
laginous during surgery. The patient has breathing dif-
ficulties on that side of the nose. It is possible to try 
“Z” plasty in the area of stenosis. Very good results 
can be achieved by expanding the stenotic area with 
long-term dilatation.

Recurrent meningitis occurs in patients with cere-
brospinal fluid rhinorrhea. It is necessary to administer 
antibiotic therapy, diagnose the fistulous area endo-
scopically with 5% fluorescein, and close the existing 
defect of duramater cerebri.

Dorsal cyst (Fig. 55.14) occurs in cases when nasal 
mucosa is transplanted into subcutaneous tissue during 
surgery. This disorder is quite easy to remove.Fig. 55.12 Intranasal synechiae

Fig. 55.13 Nasal septal perforation
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Nasal pyramid deformations usually occur due to a 
mistake in estimation and presurgical analysis of the 
patient. It is necessary to highlight that rhinoplasty 
belongs to the group of surgeries of highest risk when 
it comes to unfavorable postsurgical results. The occur-
rence of nasal pyramid deformity after a rhinoplastic 
surgery can be the consequence of the fact that nasal 
septum deviation has not been done completely or an 
error in cartilage and nose bone skeleton deformity. 
The deformities can be the following:

 Nose scoliosis (Fig. 55.15) – usually occurs due to 
nose pathology that has not been completely dealt 
with or in cases when nasal bones have not been 
equally modeled.
 “Open roof” – occurs when nasal hump is removed 
without lateral osteotomies, or in cases when nose 
tamponading has been too firm leading to nasal bones 
separation.
 Bone or cartilage fragment leftovers after resection – 
it is manifested with the existence of greater or lesser 
prominence below skin. They can be spotted only 
after the withdrawal of nasal soft tissue swelling.
 Excessive nasal resection – this deformity usually 
leads to lordosis, empty columella (Fig. 55.16), sag-
ging of the cartilaginous dorsum.
 Columella retraction – occurrence of cranial with-
drawal of the columella.

 Cartilage hump (Fig. 55.17) – occurs in cases when a 
surgeon has not done a complete resection of the 
bone–cartilage hump causing another cartilage hump 
in the lower third of the nose (surgical hump).
Nostril asymmetry – can occur due to a mistake in 
modeling of alar cartilages or due to uneven nasal 
bone resection. In the latter case, nasal pyramid is 
leant on one side.

Persistent psychological disorder occurs only in cases 
of poor presurgical mental estimation of the patient’s 

Fig. 55.14 Dorsal cyst

Fig. 55.15 Postsurgical scoliosis

Fig. 55.16 Empty columella



622 V. Kljajic and S. Savovic

state. Patients who, along with aesthetic disorder, have 
a functional one, do not have postsurgical psychologi-
cal changes as a rule. The change of their looks is 
linked to the increase of their self-content. The patients 
who undergo an aesthetic surgery exclusively could be 
the patients who have underlying mental disorders. 
Certain authors find more mental disorders in women, 
while some other in young men [27, 28]. A mental dis-
order that can have the worst consequences such as 
suicide or murder of the surgeon is found in patients 
with dismorphophobia [29].

55.6  Conclusions

While performing a rhinoplastic surgery, it is neces-
sary for the surgeon to think of the function first and 
aesthetic aspect second.

Presurgical planning is of the highest significance 
in preventing postsurgical complications.

A psychological profile estimation is extremely 
important. If a personality disorder is suspected, it is 
necessary to consult a psychiatrist.

As for the profile aspect of the face, nose dorsum is 
the most important being a dimension which cannot be 
seen by an individual and at the same time the most 
common reason for undergoing a rhinosurgery.

A kyphotic nose is the most frequent deformity of 
nasal pyramid, often without nasal septum deviation. It 
is relatively easy to be operated.

Being knowledgeable about possible complications 
and solving them is the main condition for a surgeon to 
be into aesthetic and functional nose surgery.
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56.1  Introduction

Due to its low morbidity and the high patient satisfac-
tion, nonsurgical rhinoplasty (also known as a nonsur-
gical nosejob) is a viable option for primary nasal 
augmentation and for correction of nasal deformities. 
Nonsurgical rhinoplasty, whether performed for pri-
mary nasal augmentation or postoperative revision, is 
increasing in popularity due to advancements in the 
various soft-tissue fillers. There is no FDA-approved 
soft-tissue filler specifically directed for nonsurgical 
rhinoplasty as yet; however, various soft-tissue fillers 
have been used in off-label protocols with mixed 
results. Examples of such fillers include injectable sili-
con (a device banned by the federal government [1]), 
collagen, non- and crosslinked hyaluronic acid, and 
calcium hydroxyapatite (CaHA). These alloplasts are 
regarded as minimally invasive counterparts to carti-
lage, fat, and other autologous grafts used in surgical 

nasal augmentation. In recent years, the xenograft 
Permacol has also been used for nasal augmentation 
in the UK [2]. With a nonsurgical approach, it is 
 essentially an augmentation rhinoplasty; so it has limi-
tations compared to a surgical rhinoplasty. Various 
properties of the commercially available calcium 
hydroxyapatite media (CHM), Radiesse® (BioForm 
Medical, San Mateo, CA) are discussed with its uses 
for nonsurgical rhinoplasties and avoidance of pitfalls. 
Attention is focused on Radiesse® (Fig. 56.1) because 
of its longevity, ease of administration and molding, as 
well as its excellent safety profile.
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Fig. 56.1 Radiesse® Syringes (Used with permission of Bioform 
Medical, San Mateo, CA)
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56.2  Biochemistry

The chemical formula for calcium hydroxyapatite is 
Ca

10
(PO

4
)

6
(OH)

2
. In the body, hydroxyapatite is a weak 

base and dissociates into phosphate and hydroxyl ions 
(Fig. 56.2). Phosphate is capable of accepting up to 
three protons, but at physiological pH ranges it is only 
capable of existing as dihydrogen phosphate or hydro-
gen phosphate ions.

Radiesse® is composed of a sodium carboxymethyl-
cellulose, water, and glycerin suspension (70%) of 
microspheres (30%; 24–45 m in diameter) of calcium 
hydroxyapatite. In Radiesse®, the average microsphere 
volume is 620 m3 [3] (Fig. 56.3).

The blend of CaHA with carrier gel is chemically 
referred to as calcium hydroxyapatite media [4]. Before 
being mixed with media, sophisticated ceramic process-
ing techniques are utilized to prepare the CaHA particles, 
which are segregated into a narrow size range, maximiz-
ing the volume between the particles [3]. Particles sizes 

were chosen in order to minimize the possibility of 
migration and to allow unproblematic injection through 
a reasonably small needle [3].

56.3  Storage

Radiesse® comes in 0.3, 0.8, 1.3, and 1.5 ml syringes 
and can be shipped and stored at room temperature for 
up to 2 years. It must be injected without any dilutions 
or alteration, immediately after opening. It should not 
be reused after initial use for risk of contamination. 
The current recommendation from the manufacturer is 
that the Radiesse® that is unused at the first treatment 
may be stored for up to 3 months for that patient before 
it must be discarded [5]. It is important that no visible 
air be present in the capped syringe to prevent prema-
ture hardening of the material [5]. The company pro-
vides three labels identifying the lot number of the 
Radiesse syringe in use so that the first and second pro-
cedures can be documented in the patient’s chart 
alongside self-adhesive labels.

56.4  Mechanism of Action

Calcium hydroxyapatite media is an injectable soft-
tissue filler that is palpable and malleable, allowing 
the physician to mold it into the appropriate form. 
Although inorganic, it is found naturally in bones and 
teeth. After injection into the body, it is eventually 
absorbed and metabolized into calcium and phosphate 
ions before being excreted through normal metabolic 
processes [6].

Positive long-term effects may be explained by the 
fact that it remains localized at injection sites. While 
the aqueous gel component is resorbed by 6 months 
after injection [3], the CaHA microspheres remain as 
scaffolds for osteoblasts at the periosteum and fibro-
blasts in the soft tissues for a much longer period of 
time (Fig. 56.4). Histological evidence shows CaHA 
microspheres stimulate collagen production (Fig. 56.5), 
but they do not stimulate bone growth in the perios-
teum [7]. For this reason, Radiesse® has also been 
injected with harvested fibroblasts in order to study 
their combined effects on collagen synthesis [8]. This 
putative mechanism of action may explain the obser-
vation that a smaller volume of Radiesse® is needed for 

H3PO4

10Ca+2 + 6PO4
3 + 2OHCa10(PO4)6(OH)2

H2PO4

2H2OHPO4
2

pK1=2.1

pK2=7.2

pK3=12.3

Fig. 56.2 The dissociation equilibrium of calcium hydroxyapatite

Fig. 56.3 Radiesse® at a microscopic level. CaHA particles 
after implantation (Image credited to David Goldberg, MD 
(Used with permission of Bioform Medical, San Mateo, CA)
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the same degree of correction provided by higher vol-
umes of hyaluronic acid or collagen [7].

Hydroxyapatite cement, which is denser than  
the granular Radiesse®, has been used for surgical 
nasal implants for over two decades. This is due to its 
biocompatibility, which is associated with its osseo-
conductive and osseoporous properties [9]. It is 

nonresorpable, however, which leaves risks of infec-
tion and extrusion [10].

56.5  Duration of Action

Injectable CaHA lasts longer in areas with less move-
ment, blood supply, and lymphatic drainage because 
its loss is more limited in these areas [11]. Hence, 
injecting Radiesse® deep along the periosteum or in 
facial areas with less movement seems to produce 
greater longevity than immediately under the skin [11]. 
In a study involving injection into the neck of the blad-
der in animals, CaHA lasted for the entire 3 year length 
of the study [6].

For nonsurgical rhinoplasty, desired results may last 
1–2 years [11] (Fig. 56.5) with a single injection 
(approximately 1.3 ml), although additional touch-up 
injections may be performed around 6 months after ini-
tial treatment to maintain the desired nasal contour. 
Some patients report longer duration for minor improve-
ments, such as smoothing of irregularities up to 3 years 
[8]. In one reported case, rhinoplasty revision surgery 
was performed uneventfully on a patient who received 
0.6 ml of Radiesse® 14 months earlier [12]. Interestingly, 
no residual Radiesse® was noted during that operation 
[12], which is consistent with the absorption of 
Radiesse® gradually.

56.6  Clinical Uses

56.6.1  FDA-Approved Uses

Radiesse is approved by the Food and Drug adminis-
tration (FDA) as a filler to augment vocal cords, for 
HIV-associated facial lipoatrophy, for nasolabial folds 
and smile lines, for oral and maxillofacial defects, and 
a radiopaque marker [13].

56.6.2  Aesthetic Off-Label Uses

The only FDA-approved aesthetic use for Radiesse® is 
to serve as a soft-tissue filler for correction of moder-
ate to severe facial deficiencies at nasolabial folds 
and in HIV-associated facial lipoatrophy. The most 

Fig. 56.4 Mechanism of action of Radiesse® (Used with 
 permission of Bioform Medical, San Mateo, CA)
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common off-label aesthetic uses of Radiesse® are for 
nonsurgical facial rejuvenation procedures to smooth 
wrinkles, fill depressions, and reduce facial asymme-
try in lips (where it is sometimes associated with nod-
ule formation [14]), labiomandibular folds, and the 
prejowl sulcus. It is also a dependable filler for aug-
menting the facial bony contour, i.e., nose, chin, 
cheeks, and forehead [5]. Additionally, it has been 
used in spreader graft injections as a nonsurgical alter-
native for internal nasal valve collapse patients, mini-
mizing obstruction and improving breathing and 
snoring [15]. In 2007, Stupak et al. [16] first described 
the use of Radiesse® for correction of postrhinoplasty 
contour deficiencies and asymmetries.

Other off-label uses include other facial rejuvena-
tion procedures, bladder dystrophy corrections, nipple 

projection after failed reconstruction surgery [17], cos-
metic correction of enophthalmos [10], and restoration 
of orbital volume [11]. Radiesse® has received approval 
for many of these off-label procedures, including non-
surgical rhinoplasty, outside of the USA [13].

56.7  Safety and Efficacy

Due to its inorganic nature Radiesse® is nonimmuno-
genic, unlike collagen, so no skin testing is needed 
prior to injection. It has been found to be nontoxic, 
nonirritable, nonantigenic, and biocompatible through 
both in vivo and in vitro testing [18, 19]. Should any 
particles become phagocytized, they are degraded 

a b

c d

Fig. 56.5 Histological evidence of duration of action. Using 
picrosirius red staining, increased collagen deposition is seen 
around the CaHA microspheres at 4 (a), 16 (b), 32 (c), and 78 
(d) weeks. Note the gradual changes in the appearance of the 

CaHA microsphere, which can be attributed to their breakdown 
and resorption through normal metabolic processes. Images 
credited to David Goldberg, MD (Used with permission of 
Bioform Medical, San Mateo, CA)
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in situ to calcium and phosphate ions like small frag-
ments of bone. Furthermore, it is eventually absorbed 
by the body, rendering it reversible and preferable to 
other permanent alloplasts – such as polymethyl meth-
acrylate (PMMA). Because it is semipermeable, it lasts 
longer than collagen and hyaluronic acid-based fillers, 
making it more cost effective and reducing frequency 
of injection.

The major obstacle preventing formal FDA approval 
of Radiesse® for nonsurgical rhinoplasty and other 
facial augmentation procedures is the lack of a large, 
long-term study of its safety and efficacy. There are 
many studies showing its effectiveness in nasal aug-
mentation on a small scale [8, 12, 16, 19–23] thus war-
ranting further study. A study published in 1996 
following more than 200 patients during an 8-year 
period found the use of porous hydroxyapatite gran-
ules – similar to Radiesse® – as favorable means of 
augmenting the craniofacial skeleton [24]. This study, 
however, only included a limited number of cases 
involving nasal augmentation, concluding the method 
to be investigatory at that time [24]. Similarly, a 
German study followed 128 augmentations with 
hydroxylapatite granules filled in a Vicryl-tube in 36 
patients from 1986 to 1992 [25]. Implanted in the sub-
periosteum, these granules proved to be well tolerated 
and consistently in form in patients with facial defor-
mities [25]. Furthermore, a Chinese study following 
50 patients over 8 years found a particulate hydroxy-
apatite to be aesthetically stable with good long-term 
results for nasal augmentation [26]; however, this form 
of hydroxyapatite differs from the granular form found 
in Radiesse®.

In 2008, a case was reported of a 37-year-old Asian 
woman who experienced ptosis due to eyelid mass 
development secondary to receiving CaHA for nasal 
augmentation 3 days earlier [26]. Symptoms were 
relieved after surgical excision of the mass 2 months 
later, but this complication emphasizes the need for 
proper site selection, meticulous injection techniques, 
and avoidance of overinjection of CaHA [27].

56.8  Nonsurgical Rhinoplasty

Nonsurgical rhinoplasty with Radiesse® (also known 
as a Radiesse® rhinoplasty) should be performed by a 
surgeon with a mastery of nasal anatomy and who is 

experienced in performing surgical rhinoplasties. 
Various guidelines have been reported in the literature 
by clinicians regarding anesthesia, injection, and post-
operative care related to Radiesse® rhinoplasty.

56.8.1  Initial Consult

A patient’s chief complaint about his or her nose needs 
to be addressed. The level of nasal deformity as it 
relates to the magnitude of the patient’s concerns 
should be critically assessed, as well. Past medical his-
tory should be reviewed, with an emphasis on drug 
use, allergies, history of cold sores, presence of auto-
immune disorders, history of facial herpes virus, previ-
ous facial operations (specifically rhinoplasties or 
dermal filler treatments), and whether the patient is 
pregnant or nursing [22]. Patients should also report 
sinus or nasal congestion, as well as use of deconges-
tants. Due to minor bleeding during injections, patients 
should not be on any blood thinners including warfa-
rin, NSAIDs, vitamin E (including multivitamin form), 
certain herbs, and excessive alcohol intake. One rec-
ommendation is to cease ingesting anything that can 
thin the blood for 10 days prior to the procedure [6]. 
The authors recommend cessation of above products 
for 2 weeks prior to the procedure with the consent of 
the patient’s primary care physician.

Patients should be informed of the risks and benefits 
of the procedure in order for them to have realistic 
expectations toward a satisfactory outcome. They 
should be informed that the results are not permanent, 
and may require further revision before acquiring the 
desired appearance. Moreover, nonsurgical rhinoplasty 
with Radiesse® does not exclude patients from surgical 
rhinoplasty in the future. Patients with one or more of 
the following conditions may also be excluded from 
the procedure: acute or chronic nasal infection, exist-
ing keloid scars, history of systemic collagen diseases, 
severe bleeding disorders, nasal respiratory impair-
ment, and unrealistic expectations [23].

An essential part of the informed consent is the dis-
cussion of a surgical rhinoplasty as a permanent alter-
native to a nonsurgical rhinoplasty. It is very important 
for patients to know that both options, the surgical and 
nonsurgical ones, are viable options if that is the case. 
Various reasons may sway the patient to have a nonsur-
gical rhinoplasty such as cost, lower risk, desire for a 
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minimal change, time of recovery, and fear of surgery. 
Pre and posttreatment photographs should also be 
taken, and patients should be given the opportunity to 
speak with previous patients who have undergone non-
surgical rhinoplasty with Radiesse®, if possible.

56.8.2  Physical Examination

Before performing a nonsurgical rhinoplasty with 
Radiesse®, it is important to examine the nose (Fig. 56.6) 
thoroughly, including the skin, cartilage, bony pyramid, 
different relationships of the aesthetic subunits, whether 
there is septal deviation, enlargement of inferior tur-
binates, difficulty breathing, prior trauma, as well as 
identify any possible locations of scar tissue. Also take 
into consideration that thickness and moisture of skin 
differs between ethnicities. Treatment should be 
delayed if any active lesions exist, with initiation of 
antiviral therapy (e.g., acyclovir) for patients with a 
history of the facial herpes virus [6].

56.8.3  Nasal Anatomy

For nonsurgical rhinoplasty, good knowledge of the 
relations of the nasal subunits is essential. Surface 
anatomy is also of paramount importance. Knowledge 

of nerve and blood supply will allow the injecting sur-
geon to avoid complications. For a nonsurgical rhino-
plasty, Radiesse® is typically injected into depressions 
at the fronto-nasal angle, dorsum, nasal tip, columella, 
and naso-labial angle.

56.8.4  Anesthesia and Prophylaxis

The most common types of anesthesia to injection sites 
include: lidocaine with epinephrine, topical lidocaine 
with tetracaine for 30 min [20], anesthetic gel [28], or 
topical anesthesia with BLT applied for 15–30 min prior 
to injection. Applying an icepack to the nose decreases 
sensation and provides good analgesia. A judicious 
combination of the above may also be used with care 
not to compromise the blood supply to the nasal tip. 
Anesthesia can also be used as a means of loosening 
tissue and cartilage prior to filler injection. For this, a 25 
gauge or 27 gauge needle can be used to create a space 
for the filler from a distal puncture site [21]. For postrhi-
noplasty contour corrections, injections have been per-
formed without anesthesia (only an alcohol pad), or in 
the operating room in conjunction with facial proce-
dures [16]. In the latter, it was found that concurrent 
procedures do not affect injection treatment results [16]. 
In July 2009, the FDA approved the mixing of Radiesse® 
with lidocaine. This is another method of anesthesia that 
has been proven to improve patient comfort and satis-
faction with Radiesse® injections [4].

Nerve blocks are helpful mainly when the infiltra-
tion of the anesthetic solution may cause undesirable 
distortion of the surgical site or require an amount of 
anesthetic that exceeds the maximum recommended 
dose [21]. For nonsurgical rhinoplasty with Radiesse®, 
blocking the infraorbital and supratrochlear nerves, 
which are branches of the trigeminal nerve, has been 
recommended [21], although neither are used in our 
institute. An infraorbital nerve block specifically tar-
gets the lateral nose [21], but also anesthetizes the 
lower eyelid area, through the cheeks, and the upper 
lip [7]. Topical anesthesia may be applied to the oral 
mucosa prior to anesthetic injection [7]. In our insti-
tute, we administer a topical anesthesia of lidocaine 
6%, tetracaine 4%, and benzocaine 20% applied for 
30–45 min directly to the entire nose, along with ice 
pack application. That application gives excellent pain 
control and does not distort the nasal anatomy.

Nasion

Dorsum

Tip

Facet

Columella
Alar Lobule

Sidewall

Nostril

Fig. 56.6 Nasal anatomy
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Prophylactic antibiotics are not used for nonsurgi-
cal rhinoplasty, but there is anecdotal evidence sup-
porting prophylactic use of Arnica montana, bromelain, 
and 1% vitamin K1 (phytonadione) cream to reduce 
bruising [7].

After anesthesia and prophylaxis are administered, 
patients are marked and then injected subcutaneously 
or into a subperiosteal plane at the desirable location of 
the nose. For an experienced surgeon, markings may 
not be necessary.

56.8.5  Needles

For nonsurgical rhinoplasty, Radiesse® has reportedly 
been injected in various ways, with any of the follow-
ing needles: a 23 gauge 1.5-in. straight or angled 
spreader graft needle [15], a 25 gauge 5/8 in. needle, a 
27 gauge 1.75 in. needle [5], a 27 gauge 0.5 in. needle 
[20], a 30 gauge 1.30 cm needle [16], or a 27 gauge 
0.60 cm needle [16]. Our preference is a 27 gauge 0.5 
in. needle as it is convenient to inject smoothly but 
doesn’t leave a large needle hole.

56.8.6  Injection Technique

The authors’ approach is to address the nose from top 
to bottom. First, the radix (Fig. 56.7) is assessed. Is it 
with appropriate height, or does it need to be aug-
mented? Next, the dorsum is injected if necessary. If 
there is a dorsal hump, injecting cephalad or caudal to 
it may mask that hump (Fig. 56.7).

If there is a deviated septum, the injections may  
be done to achieve symmetry by injecting unequal 
amounts to the left and right side. If there is an isolated 
depression, it can be addressed with a direct injection 
to fill it. Caution needs to be exercised if a depression 
is tethered to the underlying bone or cartilage, since an 
overly aggressive injection can create a “pin-cushion” 
effect, with the Radiesse® ending up surrounding the 
depression rather than filling it.

The nasal tip skin needs to be assessed next 
(Fig. 56.8). If it is thick and immobile, it may be diffi-
cult to change the shape with injections, and may need 
to be addressed surgically. If the skin is lax, a good 
outcome can be expected from a nasal tip injection.

The columella can also be injected if it is retracted 
or deficient. Because it is abundant in sebaceous 

a b c d

Fig. 56.7 (a) Preprocedure Caucasian male. (b) Postprocedure 
following injections with Radiesse® to the dorsum and radix, 
resulting in increased height. (c) Preprocedure Caucasian 

female. (d) Postprocedure following injections with Radiesse® 
at the dorsum and radix, resulting in increased height
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glands, the nasal tip should be approached preferably 
from the dorsum to decrease the chance of contamina-
tion and infection. Very few times the nasal nares need 
to be augmented. That should be done with caution as 
it may narrow the internal nasal valve.

Injection is typically done into the deep dermis in a 
threaded fashion in doses ranging from 0.1 to 0.3 ml at 
any given time because higher volumes may create 
undue tension and cause skin necrosis. Crosshatching, 
linear, and fanning techniques of injection have been 
reported [6]. If anesthesia were not used, injections 
can alternatively be coupled to loosening of subcuta-
neous tissue as previously described.

Due to its composition, Radiesse® should not be 
injected into the superficial or middle dermis [5]. 

Similarly, the thick, white texture of Radiesse® may 
make it visible under thin skin, which is not aestheti-
cally pleasing. Superficial injections can lead to over-
correction and nodule formation, so it is important to 
finish injecting before removing the needle. Persistent 
nodules may be avoided with proper injection of the 
Radiesse® in the plane immediately deep to the dermis 
and proper site selection [5]. Areas of extensive scar 
tissue deposition may be more difficult to treat because 
of tissue retraction and lack of a bony base for projec-
tion. Even so, some correction can often still be 
achieved in such areas [8]. Care should be taken not to 
inject into an artery, as this may cause necrosis [20].

56.8.7  Dosage

Doses vary depending on individual patient character-
istics, but suggested maximum doses include: 1.5 ml at 
the fronto-nasal angle, 0.5 ml at the dorsum, 0.5 ml at 
the tip, and 1.5 ml at the nasolabial angle; as maximum 
doses to each specific area [21]. We recommend limit-
ing the initial total injection to 1.5 ml to avoid tension 
on the overlying skin as well as overcorrection. It is 
better to undercorrect deformities, as they can be filled 
in or touched up during a follow-up visit in 2 weeks to 
3 months.

56.8.8  Postinjection Care

Ice should be applied during breaks between injec-
tions and for a period afterwards to reduce edema and 
ecchymosis. The procedure is typically well toler-
ated, and no postprocedure pain control is typically 
required.

Injection is followed by massaging, which molds 
the desired shape and ensures the absence of palpable 
lumps. Molding may be enhanced by micropore tap-
ing for 24 h after injection [16, 21]. Taping may also 
help to reduce swelling. Splint placement for a few 
days after injection may prevent displacement of the 
filler [6]. At our institute, we do not tape or splint the 
nose afterwards, but encourage patients to place cold 
compresses on the nose to decrease the edema for the 
24 h following the nonsurgical rhinoplasty. The 
authors have not seen the filler being displaced by this 
follow-up care.

a b

cc d

Fig. 56.8 (a) Preprocedure Caucasian female in her early twen-
ties. (b) Postprocedure with injections with Radiesse® to the tip, 
resulting in a more pointed shape. (c) Preprocedure Caucasian 
woman in her twenties. (d) Postprocedure after injections with 
Radiesse® superiorly and inferiorly around a hump on the dor-
sum, which masked it and resulted in the appearance of a more 
prominent tip
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The most common adverse effects are local and tran-
sient. They include mild pain, erythema, ecchymoses, 
edema, pruritis, and hematoma [12, 19]. Other adverse 
effects include soreness, numbness, contour irregulari-
ties, tenderness, and irritation. Overall, Radiesse® rhino-
plasty is typically well tolerated and patient satisfaction 
for nonsurgical nasal augmentation is high [8].

Removal of excess Radiesse® with an 18-gauge 
needle can lead to correction if Radiesse® is injected 
into the middermis [5] or in excess. Radiesse® has a 
1:1 injection-to-augmentation ratio; thus it requires no 
additional posttreatment augmentation monitoring 
[29]. Additional touch-ups may be required after 
2 weeks to 3 months. Patients are seen 2–3 weeks after 
injections to ensure that they are satisfied after most of 
the edema and ecchymosis has subsided.

56.8.9  Patient Satisfaction

As with any aesthetic procedure, satisfaction depends 
not only on surgical technique, but realistic expecta-
tions from patients, as well as proper prior communi-
cation between surgeons and patients. Nonsurgical 
rhinoplasty with Radiesse® has a high rate of patient 
satisfaction in the literature [8, 12, 16, 19–23], as 
well as at our institute. Furthermore, one study found 
no correlation between patient satisfaction scores 
and demonstration of improvement by photographic 
analysis [8].

In the rhinoplasty literature, the standard for mea-
suring patient satisfaction is through patient-reported 
outcome measures. The most common instruments 
used to measure patient satisfaction after surgical rhi-
noplasty are the Rhinoplasty Outcomes Evaluation, the 
Glasgow Benefit Inventory, and the Facial Appearance 
Sorting Test [30]. For nonsurgical rhinoplasty with 
Radiesse®, there is a need for the use of such instru-
ments to assess patient satisfaction.

56.9  Specific Types of Noses

At the nasal radix and dorsum, Radiesse® can be used 
to augment height, to give a wider appearance, or cor-
rect saddle deformities. By correcting retracted colu-
mellas, it can give a more prominent nasal tip. 

Radiesse® has also been used to improve postrhino-
plasty contour defects, such as dorsal nasal defects 
(cartilaginous and bony), nasal sidewall depressions, 
overly deep supratip breaks, and alar asymmetries 
[16]. Typical candidates include people with ethnic 
noses: Asians, Middle Easterners, African Americans, 
and Hispanics. This is because, in general, such people 
have thicker skin, lower nasal dorsums, and bulbous 
tips compared to Caucasian patients.

When performing a rhinoplasty on any patient 
population it is important to take cultural issues into 
consideration. While such patients seek correction of 
nasal defects, most patients also cherish subtleties and 
preservation of their ethnicity. Rhinoplasty should 
refine facial features while maintaining ethnic iden-
tity. When they arise, also recognize language and 
cultural barriers

56.9.1  Asian

Augmentation rhinoplasty is a common procedure in 
the Asian community due to their generally lower 
and more caudal nasal nasion compared to Caucasian 
patients. A common misconception is that such rhi-
noplasty is done to look more “Western,” despite the 
fact that high, narrow bridges are aesthetically pleas-
ing in many Asian cultures [31]. To achieve such 
results, surgical augmentation is performed with 
autogenous or alloplastic material placed into the 
nasal dorsum to make the nasion level higher and 
more cephalic. Over the years, there has been a 
debate over the more preferable material. To this end, 
it has been found that surgeons performing augmen-
tation rhinoplasty on Asian patients have had to rec-
ognize that many are unhappy with autogenous 
implants and prefer alloplasts, particularly silicon, 
despite long-term side effects [31]. Such surgery, 
however, may produce conspicuous and unsatisfac-
tory results [32], particularly due to exposure and 
extrusion of implants. Implant exposure can lead to 
scarring, which can be difficult to treat with revision 
surgery [33].

As inhabitants of the largest continent, Asian’s 
noses vary depending on different geographical 
regions. Northern Asian noses can have dorsal humps 
and high nasions extending onto the glabella [31]. 
Filipinos and Polynesians typically have “flat” noses 
which start off narrow at the bridge and gradually 
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become wide and blunt at the tip [31]. Despite differ-
ences, the goal of rhinoplasty in Asian patients can 
generally be seen as similar to the goal of Occidental 
rhinoplasty: a strong dorsum with a prominent origin 
but not competing with the tip as the leading point of 
the nasal profile [31].

Nonsurgical rhinoplasty with Radiesse® in Asian 
patients (Fig. 56.9) can increase tip projection, create  
a higher dorsum, and improve tip contour [34]. 
Augmentation is also performed at the glabella in 
response to deficiencies there, and the columella to 
correct vertical deficiencies. Dorsal augmentation can 

also be used to create the appearance of a narrow 
bridge, a procedure also common in African-American 
noses [35]. In Asian populations, nonsurgical augmen-
tation is also frequently done as part of revision or after 
removal of an implant.

Fig. 56.9 Asian Radiesse® rhinoplasty. (a1, a2) pre-injection 
lateral and worm’s eye view respectively. (b1, b2) post-injection 
lateral and worm’s eye view respectively (c) Preprocedure 
Chinese woman. (d) Postprocedure following injections with 
Radiesse® to the dorsum and radix. (e) Preprocedure 26-year-
old Philippino woman. (f) Postprocedure after injections with 
Radiesse® to the radix, bridge, and tip

b1a1

a2 b2

c d

e f

Fig. 56.9 (continued)
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56.9.2  African-American

A frequent complaint of African-American patients is 
a lack of a projection from the dorsum and the tip. 
In addition, African-American patients commonly 
complain of short columella, small nasolabial angle 
with the upper lip too close to the nasal tip, round nos-
trils, and excessively broad alae [31].

Augmentation to the dorsum is as routine in African-
American patients as hump removal is in Caucasian 
patients [31]. Approximately 50% of African-Americans 
are good candidates for augmentation [31]. African-
American patients with American Indian heritage fre-
quently also have dorsal humps and high nasions that 
may extend on the glabella [31]. To this end, nonsurgi-
cal rhinoplasty with Radiesse® in African-American 
patients can increase the height of the dorsum, as well 
as convert saddle deformities into more linear forms 
(Fig. 56.10). Dorsal augmentation with Radiesse® is 
also advantageous because the caudal end of the nose 
tends to be mobile; therefore rigid implants are not rou-
tinely used [31]. In order to address wide-bridge appear-
ances from frontal views, dorsal augmentation alone 
(without an osteotomy) can create the appearance of a 
narrower bridge [35].

In African-American patients, tip injections with 
Radiesse® can also give a more prominent appearance 
to an otherwise bulbous, flattened tip. The nasal tip in 
African-American patients has also been described as 
fleshy, flat, wide, depressed, pendulous, or depressed, 
while the aim is to create a more sculpted tip [31]. 
Flared nares cannot be treated with Radiesse® rhino-
plasty and need surgical correction.

56.9.3  Hispanic

Nasal surgery is one of the most commonly requested 
aesthetic surgeries requested by Hispanic Americans. 
A mestiso nose typically has a narrow and deficient 
radix that may be augmented with Radiesse® to bal-
ance the cephalad aspect with the caudal aspect of the 
nose. Other common characteristics are insufficient 
anterior project of the entire nose, wide alar bases, 
retracted columellas, acute nasolabial angles, and 
depressed piriformis areas [31].

The dorsum is typically wide, and the goal is to 
convert it into a straight or slightly concave shape 
(Fig. 56.11). This is difficult to address with Radiesse®. 

a b c

Fig. 56.10 African-
American Radiesse® 
rhinoplasty. (a) Pretreatment 
42-year-old African-
American woman. (b) 
Posttreatment immediately 
after injections with 
Radiesse® to the radix, bridge, 
and tip. (c) One month 
postprocedure after initial 
swelling subsided
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The tip is ptotic and Radiesse® can provide a more 
prominent shape. Another problem site is the colu-
mella, which is often weak and found to lie above the 
alar rim. Radiesse® injection can increase the projec-
tion of the columella by adding structure. As with 
African-Americans, nostril flaring may only be cor-
rected surgically.

56.9.4  Arabic (Middle Eastern)

While generalizations should be avoided, morphologi-
cally the Middle Eastern nose falls somewhere between 
African and Caucasian noses [36]. Some of the most 

common features of Middle Eastern noses are: wide 
nasal bones, slight alar flaring, ill-defined bulbous tips, 
bulky infratip lobules, overprojecting radix, high and 
wide dorsums, and acute columellar-labial angles [36]. 
In addition, these patients commonly have thick, seba-
ceous nasal skin – especially at the tip [36]. Middle 
Eastern noses can also have dorsal humps and high 
nasions extending onto the glabella [31]. Correction 
with Radiesse® should proceed with caution, since this 
population typically needs a “reduction” rhinoplasty as 
opposed to an augmentation rhinoplasty. Reduction 
typically involves a septorhinoplasty in response to a 
deviated septum, removal of a dorsum hump, correc-
tion of a crooked tip, and/or reduction of a broad base 
[31]. Small improvements can be offered with Radiesse® 
rhinoplasty such as injections to the radix to augment it 
if it is deficient, to the tip to offer more definition, as 
well as to the columella to create a more obtuse colu-
mellar-labial angle. In women, this angle should be 
between 95º and 105º, while in men the angle should be 
approximately 90º [31]. From a lateral view, the colu-
mella should lie 2–3 mm below the alar rim [31].

56.9.5  Aging

Facial aging is a complex process characterized by 
thinning of the epidermis, atrophy of subcutaneous fat 
layers, a degree of bone resorption, progressive loss of 
elastic fibers and collagen organization, and weaken-
ing of underlying muscles [7]. In the nose, Radiesse® 
injection can be used to augment areas affected by the 
aging processes. For example, augmentation with 
radiesse to the base of the pyriform aperture can provide 
the columella with additional support. Nevertheless, it 
should be noted that Radiesse® can be used to smooth 
nasal wrinkles and depressions associated with aging 
in patients (Fig. 56.12). It is already used to improve 
aesthetic effects of aging on the forehead, cheeks, 
nasolabial folds, and labiomandibular lines.

56.9.6  Revision Rhinoplasty

Contour irregularities after a rhinoplasty have to be 
assessed on an individual basis, and may be improved 

a1

a2 b2

b1

Fig. 56.11 Hispanic Radiesse® rhinoplasty. (a1, a2) pre-injec-
tion lateral and worm’s eye view respectively. (b1, b2) post-
injection lateral and worm’s eye view respectively
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with Radiesse® injections. Because the skin may be com-
promised or there may be excessive scar tissue, caution 
needs to be exercised not to compromise the blood sup-
ply to the nasal skin with an aggressive injection of 
Radiesse®. In this category of nonsurgical rhinoplasty 
correction with Radiesse®, each nasal contour problem is 
unique and needs to be addressed on an individual basis.

56.10  Discussion

The first report of using an injectable filler for nonsur-
gical rhinoplasty was by Han et.al [20, 37] in 2006. 
In that study, hyaluronic acid mixed with autologous 
human fibroblasts was injected subcutaneously along 
the nasal dorsum and immediately shaped by hand to 
correct flat nasal bridges. While hyaluronic acid is 
known not to be a long-lasting filler, when combined 
with fibroblasts its aesthetic results last up to approxi-
mately 1 year [37]. Drawbacks of this method of nasal 
augmentation are the significant preparatory time  
for harvesting fibroblasts and morbidity [20]. With 
Radiesse®, these drawbacks are negated and results are 
maintained for an even longer period.

Since the Han et al. study and FDA approval for 
Radiesse® as a soft-filler for nasolabial folds, which 
was also in 2006, there have been a plethora of studies 
where Radiesse® has been used for nonsurgical nasal 
augmentation. Like other facial rejuvenation proce-
dures, the most important issues for nonsurgical 
 rhinoplasty are longevity, biocompatibility of the 
soft-tissue filler, low adverse events, and a sound 
cost-benefit ratio. While rhinoplasty surgery under 
the correct circumstances can produce astounding 
results, it is a very costly operation with many conse-
quences. Some patients may prefer to spend $700–
$1,000 on Radiesse® rhinoplasty annually or biannually, 
as opposed to spending $6,000–$13,000 on surgical 
rhinoplasty.

While complications were previously discussed, 
another possible risk is internal nasal valve collapse, 
although no cases have been reported [16]. There is 
also no evidence of granuloma formation (a problem 
with injectable silicon) or osteogenesis when CaHA is 
placed in soft tissue [7]. The problem of nodule of for-
mation seen in the lips has also not been seen in non-
surgical rhinoplasty with Radiesse®. Furthermore, 
because it is radiopaque there was concern that 
Radiesse® may interfere with radiological study inter-
pretations, but this theory has been disproved [38].

Because nonsurgical rhinoplasty with Radiesse® is 
a relatively new procedure, Radiesse® is injected in 
relatively low doses not only to avoid overcorrection, 
but due to concerns of safety. In the future, higher 
doses at more diverse locations may be attempted once 
longer-term analysis confirms product safety for non-
surgical rhinoplasty [21]. Furthermore, computer-
assisted analysis may permit even more objective 
measurements of nasal symmetry and contour, as seen 
with surgical rhinoplasty, which may lead to better 
injection techniques and dosages [21, 39].

Over the last 2 years the authors have performed 
nonsurgical rhinoplasty with Radiesse® on all ethnic 
groups discussed previously, with patients ranging 
from 17 to 62 years old. Nonsurgical rhinoplasty with 
Radiesse® has also been performed for revision after a 
primary surgical rhinoplasty. Approximately 30% of 
patients return for additional touch-ups. Overall, we 
have experienced no complications or adverse effects, 
and enjoy an over 95% satisfaction rate. Our high 
patient satisfaction is a result of good communication 
and administration of conservative dosages.

a b

Fig. 56.12 Radiesse® rhinoplasty in response to aging. (a) Sixty 
two-year-old male before treatment. (b) Postprocedure after 
Radiesse® injection above and below a dorsal hump, which 
masked it
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56.11  Conclusions

Nonsurgical rhinoplasty with Radiesse® is a feasible 
alternative for many patients who require nasal aug-
mentation or correction of minor asymmetries, slight 
depressions, and subtle contour irregularities. A large 
scale, long-term study of its safety and efficacy in non-
surgical rhinoplasty may lead to Radiesse® being the 
first FDA-approved soft filler for this procedure, as 
current indications show Radiesse® is preferable.

Like surgical rhinoplasty, nonsurgical rhinoplasty 
with Radiesse® requires high-quality consultations, 
physical examinations, surgical knowledge of nasal 
anatomy, expert execution of the procedure, and postin-
jection care. Guidelines have been outlined regarding 
these steps, including needle specifications, dosages, 
and use of anesthesia and prophylaxis.

Besides the actual procedural considerations, it is 
important to identify the potentials and limitations of 
nonsurgical rhinoplasty with Radiesse®. Typical candi-
dates for the procedure are patients in need of nasal 
augmentation, particularly patients with ethnic noses, 
as well as patients with defects related to normal nasal 
features, aging, or previous surgical rhinoplasty opera-
tions. While generalizations can be made regarding 
how to approach specific ethnic and other nasal fea-
tures, like surgical rhinoplasty, individual aesthetic 
subtleties vary between all patients. It is important to 
approach patients on a case-by-case basis.

With a clear understanding of its background and 
what it entails, nonsurgical rhinoplasty with Radiesse® 
is a high satisfaction, comparatively low-cost, and low-
risk procedure aesthetic surgeons can easily incorporate 
into their practices as a cheaper – albeit temporary – 
alternative to surgical rhinoplasty.
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57.1  Introduction

Cosmetic surgery to the lips is one of the most difficult 
areas in which to achieve success. As well as the psy-
chological implications compared to other types of 
surgery, there is a paucity in the literature regarding 
cosmetic augmentation of the lips. The criteria of 
beauty for the lips include a fuller look, symmetry, 
contour definition, and a slightly protruding Cupid’s 
arch. Lips should represent youth, romance, and beauty 
(Fig. 57.1).

57.2  Anatomical Basics  
of the Human Lip

The lips (Fig. 57.2) are the shape of a soft M for the 
upper (Labium superius) and a W for the lower lip 
(Labium inferius). The lower lip is usually somewhat 
larger. This should be taken into consideration while 
injecting. The border between the lips and the sur-
rounding skin is referred to as the vermillion border, or 
simply the vermilion. The vertical groove on the upper 
lip is known as the philtrum. The skin of the lip, with 
3–5 cellular layers, is very thin compared to typical face 
skin, which has up to 16 layers. With light skin color, 
the lip skin contains fewer melanocytes (cells which 
produce melanin pigment, which give skin its color). 
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Because of this, the blood vessels appear through the 
skin of the lips, which leads to their notable red col-
oring. With darker skin color this effect is less prom-
inent, as in this case the skin of the lips contains 
more melanin and thus is visually darker. The skin of 
the lip forms the border between the exterior skin of 
the face, and the interior mucous membrane of the 
inside of the mouth. The lip skin is not hairy, and 
does not have sweat glands or sebaceous glands. 
Therefore it does not have the usual protection layer 
of sweat and body oils which keep the skin smooth, 
inhibit pathogens, and regulate warmth. For these 
reasons, the lips dry out faster and become chapped 
more easily [1, 2].

The basic parts of the mouth and lips are:

1.  Upper Lip – (labium superfluous entafada) is the 
strip of smooth skin that borders the upper edge of 
the mouth. It is usually thinner than the lower lip 
and can have pronounced peaks to either side of a 
groove at the center of the mouth.

2.  Lower Lip – (labium inferius) is the strip of smooth 
skin that borders the lower edge of the mouth. It is usu-
ally wider and vertically deeper than the upper lip.

3.  Vermilion – is the border of the skin of the lips and 
the surrounding skin of the face. In some individu-
als this is more pronounced, while in others the two 
skin types seem to almost blend.

4.  Cupid’s Bow – is the area in the middle of the upper 
lip which straightens with age. Carefully placed 
dermal filler can restore the youthful look of the 
Cupid’s bow.

5.  Philtral Columns – is the groove-like indentation 
often found at the center of the upper lip. It is 
responsible for the biggest difference in shape 
between the upper and lower lips and becomes 
more pronounced when the mouth is puckered. 

This is an especially important aspect of the lip that 
requires attention during treatment.

6.  Dry Part – is the part under the lip that separates the 
dry and wet part and is usually used for fullness.

7.  Wet Part – adjacent to the dry part and is important 
for pouting.

The balanced lip size which is the ratio of the height of 
the upper lip to that of the lower one is ideally 
1.4:1.6.

Clinically, the technique is based on the anatomy:

1. For contouring: inject the vermilion border.
2. For fullness: inject the dry part of the inner lip.
3. For pouting: inject the wet part of the inner lip.
4.  For philtrum and ridges: inject directly into the 

 subdermal layer.
5. For oral commissure: requires separate injection.

As a person ages, the following changes occur in the 
lips:

Loss of lip projection
Lengthening of white lip
Flattening of philtrum
Flattening of Cupid’s bow
Dermal and subcutaneous atrophy
Atrophy of orbicularis oris

57.3  Injectable Materials

Injectable human-derived collagen comes from a  
single neonatal human foreskin which was harvested 
many years ago and which has been shown to be free 
from known communicable diseases. Examples 
include CosmoPlast and CosmoDerm. Examples 

M

W

Fig. 57.2 The lips are the shape of a soft M for the upper (Labium superius) and a W for the lower lip (Labium inferius)
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ofbovine-derived collagen include Zyplast and 
Zyderm. The mechanism of action is thought to be due 
to a direct filling effect. With time, injectable collagen, 
which is similar to dermal matrix collagen, is metabo-
lized leading to loss of filling effect. Collagen has been 
in use for over 20 years, and now skin testing for pos-
sible allergic reaction is no longer required [3, 4].

Injectable hyaluronic acid (HA) fillers are based on 
a natural part of the extracellular matrix of bone and 
cartilage. Examples include Restylane and Juvederm, 
which are both derived from bacterial fermentation. HA 
fillers absorb water and form a gel which creates vol-
ume. Over approximately 9–12 months this is degraded 

[5–10].The author does not recommend the use of non-
absorbable material or Gore-Tex (Fig. 57.3), since long-
term complications can occur from these procedures.

57.4  Technique

Emla cream local anesthetic is applied to the lip and 
skin surrounding the lips approximately 30–60 min 
before procedure. A complete dental block is per-
formed; this is a vital part of the procedure as lips are 
very painful and uncomfortable to inject. Good 

a

b

c

Fig. 57.3 (a) Gore-Tex. (b) Insertion of Gore-Tex. (c) Thicker Gore-Tex being inserted
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anatomical knowledge of the nerve supply is vital to 
the success of the local.

1.  The infraorbital nerve is a branch of the maxillary 
trunk. It supplies not only the upper lip, but much of 
the skin of the face between the upper lip and the 
lower eyelid, except for the bridge of the nose 
(Fig. 57.4).

2.  The mental nerve is a branch of the mandibular 
trunk (via the inferior alveolar nerve). It supplies 
the skin and mucous membrane of the lower lip and 
labial gingiva (gum) anteriorly.

Betadine antiseptic solution is used to clean the area. 
Sterile gloves, a magnifying light, and a mirror are used.

An intramuscular injection using a very fine needle 
on a Luer-lock syringe is performed. In the upper lip, 
the needle is inserted into the mucosa and pointed 
upward on either side of philtrum, in order to fill 
Cupid’s bow and obtain slight eversion. The remaining 
upper lip is injected through injections at corner of the 
lips at a 45° angle, progressing slowly toward the mid-
line and philtrum. In the lower lip, the needle is inserted 
in similar positions to the upper lip. The lip margins 
are injected superficially to achieve contour definition. 
This is achieved by injecting parallelly beneath the 
skin, with slow injection on withdrawal to obtain uni-
form distribution. Each injection deposits about 0.1 ml 
of injectable material. This will achieve eversion of the 
vermilion border, enhance convexity, produce fuller 
lips, and produce a more youthful appearance due to 
the improved philtrum and Cupid’s bow. Gentle mas-
sage to areas after procedure may be performed.

The patient will be able to see the result immedi-
ately, which is an additional benefit to this procedure 

(Fig. 57.5). A touch-up may be considered at anytime. 
Try to remember the arterial supply in order to avoid 
bruising as the lips have a very rich blood supply. The 
facial artery is one of the six nonterminal branches of 
the external carotid artery. It supplies the lips by its 
superior and inferior labial branches, each of which 
bifurcate and anastomose with their companion artery 
from the other side.

57.5  Postoperative Instructions

Sometimes the lips may swell and be red for 1–2 days; 
however, when this occurs it is minimal and can be 
camouflaged with make-up. Clients may continue to 
work and socialize. No antibiotic or antiviral treatment 
is required. Ice packs for 24 h may be used to reduce 
swelling and simple pain medication such as paraceta-
mol may be taken if necessary.

57.6  Complications

Very rarely complications may occur. These include 
infection, allergic reaction, persistent erythema, lumps, 
and bleeding. For the best results, do not approach 
Cupid’s bow from superiorly, as this will cause inver-
sion. Fat and collagen do not last long: 3–4 months and 
4–6 months respectively, whereas hyaluronic acid lasts 
9–12 months. Silicone is no longer available due to 
possible side effects but may last permanently [11, 12]. 

a b

Fig. 57.4 (a) Nerve block. (b) Area numb from maxillary block
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More permanent options include Alloderm (homograft 
of skin) [13, 14] and Polytetrafluoroethylene [15], but 
these have more complications than the injectable 
materials. Above all, they may need to be removed due 
to the client being able to feel the implant, for instance, 
at the time of eating and kissing.

Other rarer complications for implantable materials 
include seromas, malposition, infection, extrusion, 
long-term inflammation, and capsule formation.

57.7  Discussion

In the opinion of the author, the best results for lip 
enlargement are achieved with injectables, and my 
advice is to use a filler that is absorbable. The filler is 
injected superficially (under the dermal layer). When 
approaching the Cupid’s bow or arch, do so from the 
inferior direction, otherwise it creates inversion of the 
lip resulting in an unaesthetic appearance. A list of fill-
ers is provided. Most are natural polysaccharides, 
which are completely biologically degradable. 
Hyaluronic acid is naturally integrated into the tissues, 
so nutritive agents pass freely through the implant and 
cells pass between fragments of gel. Hyaluronic acid 
exists in the human body and is able to bind water and 
lubricate movable parts of the body such as muscles. 
Hyaluronic acid can be extracted from tissues rich in 
hyaluronan or produced bacterially through fermenta-
tion. This can produce hyaluronic acid in unlimited 
amounts while maintaining high.

Fat transfer techniques have been used to produce 
aesthetically appealing lips, but there is steep learning 
curve to this technique. The author prefers the Pearl 

technique, which injects small aliquots of fat parcels 
in multiple layers.

A more permanent material is Alloderm which is a 
homograft of skin, where the soft form is expanded 
during the procedure. Polytetraflouroethylene is a per-
manent material but may occasionally require removal. 
The patients feel these implants during kissing, eating, 
and other activities. Other complications include 
seroma, malposition, infection, extrusion, long-term 
inflammation, and capsule formation. These complica-
tions are fortunately rare. Lip augmentation can be per-
formed alone or in combination with facial surgery. In 
addition to these injectable and implantable proce-
dures, operative procedures may also be considered. 
This includes operations which involve advancement, 
lift, and roll techniques. The complications, however, 
may be significant and hypertrophic scarring, asymme-
try, numbness, and lumpiness may be seen [16–23].
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58.1  Introduction

Liposuction of the neck is the removal of unwanted 
adipose tissue using a tumescent technique, which can 
restore the jaw line and cervicomental angle. Lipo-
suction of the neck has become a common cosmetic 
procedure, either on its own or in conjunction with 
facelifting or other facial procedures. It has many 
advantages over older techniques. In the author’s prac-
tice it has improved the results of facial rejuvenation 
manyfold. The practitioner must be aware of all the 
pitfalls associated with this procedure. In my opinion 
most facelifting and facial rejuvenation procedures 
today require some form of liposculpturing to achieve 
the best results. Liposuction of the neck achieves 
excellent results in patients with excess fat along the 
jowl and in the neck, good skin elasticity, and minimal 
platysmal banding (Figs. 58.1 and 58.2).

58.2  Advantages

1. Inexpensive.
2. Less traumatic than open procedures.
3. Safe.
4. Small scars.
5. Simple technique.
6. Fat aspirated may be used for lipotransfer [1, 2].

58.3  Mechanism of Action

Liposuction of the neck is performed using local anes-
thesia in the form of a tumescent solution [3, 4]. Fat is 
aspirated using small cannulas that have been intro-
duced through small incisions below the earlobes and 
in the submental crease. I use the manual syringe tech-
nique to aspirate the fat. Negative pressure formed in 
the syringe allows adipose tissue to enter the hollow 
cannula. Back and forth motion of the cannula disrupts 
fat and creates a series of interlacing tunnels within the 
fat. Once completed, the patient will wear a compres-
sion garment which compresses the tissues and aids in 
skin contraction. Good knowledge of the anatomy of 
the neck and musculature of the face is important prior 
to performing this procedure [5, 6].

58.4  The Tumescent Technique

The tumescent technique was introduced by Klein in 
1987 and was the milestone that allowed liposuction to 
be performed with local anesthesia [7]. Various tumes-
cent solutions have been described, but the author pre-
fers the following:

1. 250 ml of saline
2. Adrenaline 1:1,000
3. Lignocaine 1% 20 ml

This is injected with a 19 gauge needle. The technique 
of injecting is superficial and in a linear fashion. The 
nondominant hand, often called the “smart” hand, 
must be used as a guide for the depth at all times. The 
linear threading method is the least traumatic.
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58.5  Indications

1. Localized fat deposits in neck and along jawline.
2. Good skin elasticity (Fig. 58.3).
3.   Minimal platysmal banding. Patients with banding 

will require a tightening or excisional procedure of 
the banding. Patients with minimal neck fat but 
who have skin wrinkling and banding may best be 
served with a neck lifting operation [8].

4. Patient is healthy.
5.  Discontinued use of aspirin, NSAIDs, and antico-

agulation.
6.  Patients with a weak chin may require an implant in 

addition to the liposuction to achieve the best results 
[9, 10].

a b

Fig. 58.1 Results in patient with excess fat of jowl and neck. (a) Preoperative. (b) Following liposuction

a b

Fig. 58.2 Results in patient with excess fat of jowl and neck. (a) Preoperative. (b) Following liposuction

Fig. 58.3 Good skin elasticity
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58.6  Contraindications

1.  Patients taking anticoagulant or immunosup pressive 
medication are at a higher risk for complications.

2. History of coagulopathies.
3. History of keloids.
4.  History of prior face or neck surgery where the 

anatomy may be distorted, thus leading to nerve 
damage.

5. Patients with unrealistic expectations.

58.7  Technique

It is important that the patient lie on a table where the 
headrest can be dropped to hyperextend the neck. The 
tumescent solution may be infused manually using a 
syringe or with the aid of an infusion pump. I prefer 
handheld aspiration using a 10 ml syringe and a can-
nula. Approximately 150–300 ml of solution is instilled 
into the adipose layer of the neck. At least 20 min 
should be allowed once the solution has been infil-
trated. Microcannulas such as the ones the author uses 
are shown in Fig. 58.4. They come in different designs 
and each has a special function. For example, the can-
nula with an opening at the tip is to allow suction close 
to the skin and the incision site, thus avoiding leaving 
any thickness in these areas which is very unsightly. 
Normally 2–3 mm cannulas are used in this technique. 
It is important to first identify the location of the fat 
deposits by clinically asking the patient to stick out 

their tongue. If there is fat above the muscle, the 
 bulging will be larger. It is also vital to leave a thin 
layer of fat and to not skeletonize the patient‘s neck. 
The entirety of neck can be accessed from three inci-
sions. During the procedure, the thickness of the flaps 
must be assessed constantly and knowing when to stop 
comes with experience. Finally, while the fat removed 
is important, it is in fact what remains, which leads to 
the cosmetic result. As well as the local tumescent 
solution, many patients will benefit from sedation. 
Sedation is often best administered by an anesthetist. 
The patient‘s face and neck are marked preoperatively 
in a sitting position to define the base of the neck infe-
riorly, the anterior border of the sternocleidomastoid 
muscle laterally, and the jowls superiorly. The stab 
incision sites may be marked in the submental crease 
and in the earlobe creases. Above all, the course of the 
marginal mandibular nerve along the mandible must 
be noted. Using the stab incisions, the cannula is intro-
duced in a back and forth manner. The cannula is also 
guided using the “smart” hand in a fan like manner to 
produce a criss-cross pattern of tunnels within the fat. 
The cannula openings are generally held face down-
ward, and it is important to avoid rasping the mandible 
and thus injuring the marginal mandibular nerve. The 
stab incisions may be sutured, closed with the aid of a 
steri-strip, or left open. A compression garment is 
applied to the entire neck. A cervical collar may be 
used to avoid neck flexion and thus the abnormal 
creases which may develop. These dressings should be 
worn for 3 days, after which the patient may shower 
and apply small bandages to the stab incision sites.

a b c

Fig. 58.4 Microcannulas used by the author. (a) Microcannulas. (b) Cannula with opening at the tip. (c) Cannulas with flat inferior 
opening
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58.8  Complications

 1. Inadequate result due to poor patient selection
 2.  Uneven fat removal, skin irregularity, pigmentation
 3. Bleeding
 4. Hematoma
 5. Infection
 6. Seroma
 7. Scarring
 8. Nerve injury
 9. Skin perforation
10.  Temporary fibrosis and swelling, especially in 

men (improves with daily massage, monthly ste-
roid injection, and ultrasound therapy) [11, 12]

58.9  Special Considerations

58.9.1  Submandibular Gland Exposure

In some cases, the submandibular gland is ptotic or 
slightly displaced inferiorly from its anatomic posi-
tion. Excessive liposuction can aggravate this situation 
and make the submandibular glands more prominent. 
In addition, they may then be mistaken for further fat 
deposits and be injured. Patients must be warned about 
this prior to surgery.

Correction of submandibular gland ptosis is diffi-
cult and many of the described procedures fail. 
Removal of the glands is unnecessary and can lead to 
further problems.

58.9.2  Platysmal Band Exposure

Anterior platysmal bands may exist in conjunction 
with neck and submental fat. Liposuction of the neck 
can highlight this deformity (Fig. 58.5). Attention must 
be given to the muscles either simultaneously or on a 
separate occasion. Many techniques have been des-
cribed for treating platysmal bands.

58.9.3  Thyroid Thickness or Band

During the course of my practice, I\the author has 
come across several cases of a distinct band overlying 

the thyroid (Fig. 58.6). This band appears to be a 
thicker layer of adipose tissue which is harder to aspi-
rate. Occasionally an extraincision is required to 
directly approach this area.

a

b

Fig. 58.5 Platysmal band exposed following liposuction of the 
neck. (a) Preoperative. (b) Postoperative

Fig. 58.6 Platysmal band overlying thyroid cartilage
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58.9.4  Receding Chin

This is a very common situation which may be associ-
ated with a congenital condition, a lack of develop-
ment, or an undergrowth (Fig. 58.7). It plays a major 
role toward the shape of the neck especially in profile. 
During liposuction of the neck, this must be taken into 
consideration. A chin implant may be required in addi-
tion to or instead of liposuction to improve this contour 
of the neck in profile.
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59.1  Introduction

The importance of the neck cannot be overstated in the 
evaluation and treatment of the aging face. Many 
patients seeking facial rejuvenation report concerns 
regarding neck skin laxity manifesting as the classic 
“turkey waddle,” platysmal banding, and deep hori-
zontal neck lines as a top priority. In order to achieve 
an optimal result, both in terms of surgical outcome 
and patient satisfaction, it is essential to understand the 
aging process of the neck, properly analyze each indi-
vidual patient, understand the patient’s goals and 
expectations, and to correctly select the surgical tech-
nique with which to correct the patient’s pathology.

Over the past century there has been a dramatic 
evolution of techniques used to correct the aging face 
and neck. Early teaching and techniques for facial 
rejuvenation involved simple skin excisions through 
incisions placed in natural pre and postauricular 
creases, extensive undermining, and lipectomy [1–3]. 
The flaps were all subcutaneous in nature and rejuve-
nation was accomplished through resection of skin. 
This began to change in the later half of the twentieth 
century with major innovations in understanding of 
facial anatomy, its changes with age, and new surgical 

techniques. A widely heralded achievement was the 
development of the “Skoog Flap.” Zimbler [4] des-
cribed Skoog’s work, published in 1968, where he 
developed a subplatysmal flap and dissected without 
detaching the overlying skin. This flap also incorpo-
rated the superficial fascia of the lower third of the face 
which Skoog termed “buccal fascia.” The platysma 
and fascia were undermined anteriorly to the nasola-
bial and commissure-mandibular grooves and the flap 
was repositioned posteriorly and affixed to the paroti-
domasseteric and mastoid fasciae. In 1976, Mitz and 
Peyronie [5] discovered a fascial layer which invested 
the mimetic facial musculature and was distinct from 
the underlying parotidomasseteric fascia. This fascia 
was called the superficial musculoaponeurotic system 
(SMAS) and is the basis for SMAS rhytidectomy. 
Today, approaches to face/neck lifting range from 
“limited” techniques including multivector face/neck 
lifts to aggressive, subSMAS procedures.

Coupled with nearly a century of evolution in rhyti-
doplasty techniques is a long history of evolving tech-
niques addressing the submental region. Bourguet [2] 
discussed submental lipectomy and transection of plat-
ysmal banding. Subsequently, there have been many 
techniques used to address the aging platysma, such as 
varieties of midline plication/imbrication, horizontal 
wedge resection, corset platysmaplasty, interlocking 
cervicomental suture suspension, and the use of 
expanded polytetrafluoroethylene (ePTFE) cervical 
slings [6–8]. Techniques used to address submental 
adipose tissue initially involved lipectomy while cervi-
cofacial liposuction was a subsequent innovation. The 
treatment of skin redundancy has involved various 
approaches such as allowing postoperative adherence 
and redraping, vertical elliptical skin excision with 
simple versus Z-plasty, W-plasty, and double advance-
ment flap closure.

Neck Lifting Variations
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While great advancements have been made in 
addressing many aspects of the aging face including 
the midface and jawline, many of the current tech-
niques fail to completely address the lower half of the 
neck. This region is easily visible and improvements 
in this area can be critically important to the overall 
success of facial rejuvenation surgery. Standard face/
neck lift procedures coupled with submentoplasty can 
effect great improvements in the upper neck and cer-
vi comental angle in the large majority of patients. 
Nonetheless, in some patients, especially those with 
pronounced lower neck vertical banding and/or hori-
zontal pleating and deep lines, additional procedures 
may be beneficial. Standard multivector face/neck lifts 
as well as deep plane face/neck lifts may incompletely 
address these pathologies in the lower half of the neck. 
Two additional neck lifting procedures, the horizontal 
neck lift and vertical neck lift, may be used, based on 
individual patient findings. In selected patients, these 
additional procedures used either concurrently with a 
face/neck lift or alone in specific situations can be 
instrumental in the success in of facial rejuvena-
tion surgery.

59.2  Pathophysiology of the Aging Neck

The aging process is dependent upon genetic, ana-
tomic, and environmental factors. The most commonly 
held theory of cervicofacial aging is one of progressive 
gravimetric soft tissue descent [9]. With repeated grav-
itational forces, skin and soft tissue stretch off the bony 
skeleton, leading to the development of folds, rhytids, 
and volume loss. However, cervicofacial aging is much 
more complex and a proper discussion involves divid-
ing the components of facial and neck anatomy into 
basic categories, including skin, subcutaneous tissue, 
fascia/muscle, and bone.

59.2.1  Aging Skin

The skin is subject to both extrinsic and intrinsic aging 
processes. Within the skin, there is thinning of the epi-
dermis, disorganization and reduction in the amount of 
collagen fibers within the papillary and reticular 

dermis, including loss of Type I collagen and increased 
Type III collagen fibers. There is also effacement of 
rete ridges within the epidermal–papillary dermal 
junction. Further contributing to the aging appearance 
is the appearance of dyschromias from accumulation 
of previous solar damage. This solar elastosis and dis-
organization leads to thinning of the skin and develop-
ment of static rhytids. Accumulated exposure to 
ultraviolet (UV) A and B light leads to direct DNA 
damage as well as the formation of free radicals which, 
with the decreased levels of antioxidants with advanc-
ing age, are less easily buffered. Furthermore, dehy-
dration of the skin and reduction in sebum production 
by sebaceous glands leads to further thinning and 
rhytid formation.

59.2.2  Aging Soft Tissue

Accompanying the changes in the level of the skin 
are changes in the deeper structures. With advanc-
ing age, there is a concomitant decrease in basal 
 metabolic rate, leading to increased adipose tissue. 
Proportionate fat increases are seen in the face begin-
ning in the fifth decade [9]. Fatty tissue accumulation 
occurs in depot areas of the body beneath the super-
ficial fascia. In the face and neck, they are located 
in the periorbital, malar, and submental regions. 
 Pro gressive fascial and ligamentous laxity leads to 
decreased support of the adipose tissue resulting in a 
relative increase in volume of the lower third of the 
face. While volume loss is a predominant theme in the 
majority of aging patients, in some, there is increased 
lyposis, leading to jowl, submental, and lower neck 
fullness. In these patients, it is important to address the 
volume accumulation, but also to remain cognizant 
that adipose tissue may camouflage the aging of other 
 tissues, such as platysmal banding or submandibular 
gland ptosis.

In many women, as estrogen levels decrease with 
the onset of menopause, there is a further decrease in 
superficial fat deposits resulting in thin, poorly sup-
ported skin which is easily pulled by the deeper fat. 
There can also be a loss of subcutaneous adipose tissue 
resulting in volume depletion and hollowing. There is 
also increased elasticity of the submuscular aponeurotic 
system (SMAS) supporting framework leading to 



65559 Neck Lifting Variations

vertical descent of the skin-soft tissue envelope of the 
face and neck. The platysma muscle also loses much of 
its tone. Repeated contraction, combined with volume 
loss in the anterior neck, can lead to prominent vertical 
platysmal bands.

59.2.3  Aging Facial Skeleton

The aging process also affects the skeletal foundation 
of the face. As the result of hormonal changes, there is 
an overall decrease in bone density. This decrease is 
not exclusive to weight-bearing bone, but may also be 
seen in the facial skeleton. Osteopenia of the zygoma 
and maxilla leads to a decrease in malar prominence, 
but also loss of support for the malar fat pads, SMAS, 
and facial musculature. Osteopenia of the mandible 
contributes to the formation of the anterior mandibular 
groove and may accentuate existing microgenia or just 
a hypoplastic mentum.

59.3  Other Factors

Individual patient factors also play an important role in 
aging. Perhaps the most important of these factors is 
tobacco use, which is still quite prevalent and is 
extremely detrimental to skin quality and blood  supply. 
Model [10] originally coined the term “smoker’s face” 
and attributed to this term the following visual criteria:

1. Lines or wrinkles on the face, typically radiating at 
right angles from the upper and lower lips or cor-
ners of the eyes, deep lines on the cheeks, or numer-
ous shallow lines on the cheeks and lower jaw.

2. A subtle gauntness of the facial features with prom-
inence of the underlying bony contours. Fully 
developed this change gives the face an “atheroscle-
rotic” look; lesser changes show as slight sinking of 
the cheeks. In some cases these changes are asso-
ciated with a leathery, worn, or rugged appearance.

3. An atrophic, slightly pigmented grey appearance of 
the skin.

4. A plethoric, slightly orange, purple, and red com-
plexion different from the purple blue color of 
cyanosis or the bloated appearance associated with 
the pseudo-Cushings’s changes of alcoholism.

These qualitative visual criteria reflect physiologic 
changes occurring beneath the epidermis at the dermal 
level. Nicotine found in tobacco products leads to 
increased blood levels of vasopressin, causing periph-
eral vasoconstriction and a state of dermal ischemia 
[11–13]. As nicotine blood levels decline, leading to a 
decrease in vasoconstriction, postischemic reperfusion 
may lead to the generation of reactive oxygen species 
which are a major component of UV injury and photoa-
ging [14]. Induction of matrix metalloproteinases 
within the skin may be yet another mechanism by which 
tobacco smoke leads to premature skin aging [15].

Other important factors which contribute to the aging 
of the skin include skin type, history of sun  exposure, 
history of skin irradiation, hyper or hypo thyroidism, 
diabetes, peripheral vascular disease,  atherosclerosis, 
and liver failure. Not only do the afore mentioned fac-
tors contribute to skin aging, but they may also influ-
ence the degree of surgical correction performed by 
affecting the viability of skin flaps. Ameliorating fac-
tors, such as retinoic acid use, routine skin care, and sun 
protection may serve to retard the aging process.

59.4  Evaluation of the Aging Neck

59.4.1  Analysis and Classification

Previous authors have described visual criteria for the 
youthful neck which include [16]:

1. Distinct inferior mandibular border from mentum 
to angle without jowl overhang

2. Subhyoid depression
3. Visible thyroid cartilage bulge
4. Visible anterior border of the sternocleidomastoid 

muscle distinct in its entire course from the mastoid 
to sternum

5. Cervicomental angle between 105° and 120°

Another classification system in use is that proposed 
by Dedo [17]:

Class   I: Minimal deformity: well-defined cervico-
mental angle, good platysmal tone, no fat accu-
mulation.
Class  II: Early cervical skin elastosis, no fat 
 accumulation, no platysmal weakness.
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Class III: Early cervical skin elastosis, fat accumu-
lation, no platysmal weakness.
Class IV: Platysmal muscle accentuation with band-
ing present either in repose or on contraction.
Class V: Congenital or acquired retrognathia/
microgenia
Class  VI: Low hyoid.

While classification systems serve as useful tools to 
compare patients and provide goals for rejuvenation, it 
must be stressed that analysis and treatment should be 
performed as an individualized approach for each 
patient, according to his or her personal pathology.

59.4.2  Physical Findings

While patients routinely have a complete facial analy-
sis, this discussion focuses only on findings pertinent 
to the aging neck. It is important to view the neck as 
part of the patient’s global appearance. To this end we 
use a comprehensive facial analysis form for all patient 
consultations (Fig. 59.1). Addressing the neck at the 
expense of other facial pathology can lead to postop-
erative imbalance, an unnatural look, and patient 
dissatisfaction.

Visual inspection begins with assessment of skin 
quality, which includes dyschromias, static horizontal 
furrows, and skin lesions such as nevi and skin tags, 
or acrochordons. Palpation also plays a fundamental 
role in assessing pathology. Skin elastosis may be 
visually estimated, but palpation helps confirm the 
extent of tissue laxity and position of the submandibu-
lar glands.

59.5  Jowl/Mandibular Evaluation

Starting in a superior to inferior fashion, evaluation of 
neck pathology begins with assessment of the chin–
mandibular line. On lateral view, the pogonion is the 
most anterior projection of the chin. The ideal location 
of the pogonion is tangential to a line perpendicular to 
the Frankfurt horizontal from the vermilion border of 
the lower lip [18]. If a patient is in normal Class I 
occlusion (mesobuccal cusp of the maxillary first 
molar interdigitates with the buccal groove of the man-
dibular first molar), and the pogonion is posterior to 

this line, the mandible is hypoplastic. While a man’s 
ideal pogonion position is tangential to this line, a 
woman’s ideal position may lie 1–2 mm posterior. 
In addition, the mentolabial sulcus should lie approxi-
mately 4 mm posterior to a vertical line from the lower 
vermilion border to the pogonion [19]. A hypoplastic 
mentum may be the result of microgenia, a small chin 
that results from underdevelopment of the mandibular 
symphysis, or from micrognathia, which is the result 
of hypoplasia of various parts of the jaw [20]. 
Alloplastic implantation is indicated for a hypoplastic 
mentum in patients with normal or near-normal 
occlusion.

Although the development of a hypoplastic mentum 
is largely determined by genetic factors, the develop-
ment of a prejowl sulcus is more the result of aging. 
However, the prejowl sulcus, or antigonion notch, may 
also be congenital and be present from childhood [21]. 
A combination of progressive soft tissue atrophy and 
gradual bony resorption of the inferior mandibular 
edge immediately anterior to the jowls (anterior man-
dibular groove) results in the development of a groove 
between the chin and the remainder of the body of the 
mandible [22, 23]. This is known as the prejowl sulcus 
[24]. With continued aging, the prejowl sulcus may 
merge with the commissure–mandibular groove, or 
“Marionette line,” further accentuating a classic sign 
of the aging jawline. Correction of the prejowl sulcus 
may be accomplished with alloplastic implantation 
with the Mittelman PreJowl Implant, or submuscular 
placement of filler substances, such as hyaluronic acid 
or hydroxylapatite.

Immediately inferior to the mandibular border, 
lying just anterior to the angle of the mandible, are the 
submandibular, or submaxillary, glands. With advanc-
ing age, glandular ptosis is common and failure to rec-
ognize this pathology may compromise the aesthetic 
cervico-mandibular contour. It is important to point 
out prominent and ptotic submandibular glands to the 
patient during the preoperative consultation. While the 
primary author does not routinely address ptotic 
glands, a variety of treatment options exist. De Pina 
and Quinta [25] advocate gland resection at the time of 
rhytidectomy, through either the rhytidectomy incision 
or a cervical incision. Singer and Sullivan [26] advo-
cate gland excision through a submental incision while 
others recommend submental–mastoid suture sus-
pension or imbrication/plication of the periglandular 
platysma [27].
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Jowl–mandibular elastosis is estimated by palpating 
tissue laxity along the mandibular margin, simulating 
the direction of pull in a rhytidoplasty. Jowl fullness is 
assessed primarily through visualization of the jowl 

immediately posterior to the anterior mandibular liga-
ment, and is the result not only of soft tissue descent, 
but also of accumulation of adipose tissue. Palpation 
may be used to confirm the presence of adipose tissue.
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The commissure–mandibular area is next assessed. 
This area is commonly referred to as “Marionette 
lines,” but proper clarification of the proper nomencla-
ture is warranted. The commissure–mandibular fold 
(CMF) refers to the extent of tissue lateral to the actual 
Marionette line. It is a measure of soft tissue excess 
and descent. The commissure–mandibular crease 
refers to the actual depth of etched rhytid formation 
within the Marionette “Groove.” In general, the crease 
tends to increase in severity with advancing age. The 
commissure–mandibular groove (CMG) refers to the 
concavity between the CMF and the lower lip. The dis-
tinction in terms is important when discussing the use 
of fillers and the location of injection. One would never 
inject the fold as that would accentuate the depth of the 
groove. However, it is quite appropriate to fill the depth 
of the crease or to inject the CMG to create a smooth 
contour and to decrease or eliminate the CMG.

The corner of the mouth, or oral commissure, is 
next evaluated. With advancing age and loss of soft 
tissue support, the commissure commonly becomes 
downturned, creating an “unhappy” appearance. Not 
only should the degree of the depression be noted, but 
each side should be compared to document pretreat-
ment asymmetry and to help guide treatment.

59.6  Submental/Neck Evaluation

The evaluation of the submental area has several com-
ponents. Skin elastosis is evaluated in a similar manner 
to that of the jowl–mandibular region using both visual 
inspection and manual palpation. Medial–lateral as 
well as superior–inferior movement should be assessed. 
The amount of adipose tissue, both subcutaneous and 
subplatysmal, should be estimated by visualization as 
well as palpation. Accumulation of fat is not universal 
with age, and skeletonization of subcutaneous muscles 
should be avoided to preserve a natural appearance. 
Platysmal banding should be assessed with the patient 
in repose as well as with animation. A distinction must 
be made between lateral banding and central banding 
(Fig. 59.2) as this may dictate treatment. By asking the 
patient to curl the lower lip or grimace, the anterior 
edge of the platysma may be brought into relief. 
Central vertical skin pleating may commonly be found 
between lateral platysmal banding and represents a 
medial–lateral skin excess.

Inferiorly in the neck, any lower fullness or adipose 
tissue should be evaluated. Implications of these find-
ings are further discussed in the surgical technique 
selection section. The depth of horizontal rhytids should 
also be assessed.

All of the above findings should be clearly docu-
mented on the assessment form. Special description of 
any unusual pathology should be made. All findings 
should be demonstrated and explained to the patient, so 
that surgical recommendations may be better understood 
and realistic postoperative expectations better achieved.

59.7  Surgical Technique Selection

59.7.1  Nonsurgical Intervention

Prior to discussion of surgical treatment, it is prudent 
to discuss the concept of noninvasive treatments. In the 
primary author’s practice, this generally includes four 

a

b

Fig. 59.2 (a) Neck with lateral platysmal banding. (b) Neck 
with central platysmal banding
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different treatment modalities: the use of Botulinum 
Toxin A, light-based skin tightening procedures, the 
use of fillers, and resurfacing techniques.

59.7.2  Botulinum Toxin A

Botulinum Toxin A is now a widely used for the non-
surgical treatment of platysmal bands [28, 29]. 
Originally available only as Botox®, distinct formula-
tions of botulinum toxin A are currently available or 
will soon be available in the United States. Although 
possessing similar efficacies, different types of neuro-
toxins have distinct dosing parameters. For the purpose 
of this discussion all doses mentioned are appropriate 
for Botox®.

It appears that the best indication for botulinum 
toxin A treatment of the aging neck may be for strong, 
hypertrophic bands that are exaggerated with anima-
tion. In the primary author’s practice, the technique 
involves grasping the anterior edge of the platysmal 
band and injecting 40 units or more along the anterior 
edges of the right and left platysmal bands. These 
bands may extend as far inferior as the clavicle. 
Botulinum toxin A may also be injected intradermally 
along horizontal rhytids to achieve some degree of 
effacement, but the results may be inconsistent.

59.7.3  Skin Tightening Procedures

Skin tightening procedures include the use of devices, 
such as the Affirm Multiplex™, Thermage® or Titan®, 
to achieve a degree of dermal heating. Thermage® 
involves the use of radiofrequency energy in order to 
heat the tissue, while Titan® and the Affirm Multiplex™ 
use infrared light. These technologies are most appro-
priately used in patients with skin elastosis, since adi-
pose tissue or muscle banding will not be addressed by 
superficial dermal heating. Mild to moderate improve-
ment may be seen after two treatments, spaced 1 month 
apart. These procedures may also have some prophy-
lactic benefit by increasing dermal collagen, while 
degenerative changes may be delayed or slowed. 
However, it is extremely important to properly counsel 
the patient on posttreatment expectations. The best can-
didates for these treatments may be young adults with 

Dedo Class II pathology. Again, it must be emphasized 
that these procedures will not be able to achieve the 
same degree of improvement in skin laxity as surgery.

59.7.4  Intradermal Fillers

Injectable fillers, such as nonanimal hyaluronic acid 
(Juvederm™, Restylane®, and Perlane®), or hydrox-
ylapatite (Radiesse®), may be used to fill horizontal 
neck creases. In the primary author’s practice, fill-
ing of such creases and grooves is generally limited 
to nonpermanent fillers, although permanent fillers 
are available. In terms of mandibular rejuvenation, 
hyaluronic or hydroxylapatite fillers are ideal for cor-
rection of the commissure–mandibular groove and 
depressed oral commissure when injected intrader-
mally. Temporary correction of the Pre-Jowl groove 
and microgenia may be achieved with supraperiosteal/
submuscular injection of larger volume fillers, such as 
Perlane® or Radiesse®.

59.7.5  Laser Resurfacing

Resurfacing techniques can be an important adjuvant 
in many patients seeking facial rejuvenation. Whereas 
ablative laser resurfacing using traditional carbon 
dioxide resurfacing had limited utility in the neck, 
newer fractionated technologies are proving useful 
[30]. Multiple technologies exist including numerous 
fractionated carbon dioxide laser systems along with 
proprietary laser systems such as the Cutera Pearl™ 
and Affirm Multiplex™. All of these may improve 
dyschromias, horizontal furrows, and offer some 
degree of skin tightening. The primary author has 
recently begun to use a fractionated carbon dioxide 
laser system coupled with a low powered erbium-YAG 
laser (Whisper–Erbium YAG Extend Ablation Laser™) 
for the majority of patients seeking ablative skin resur-
facing of the neck.

While noninvasive treatments have merit unto 
themselves, they may be most appropriate in patients 
unwilling or unable to undergo surgery. They can also 
serve as valuable adjuncts to surgical correction. 
However, there is not currently any noninvasive treat-
ment that can offer the same degree of skin tightening 
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as surgery. Furthermore, only surgery addresses all 
components of aging: skin elastosis, platysmal laxity 
and banding, and adipose accumulation.

59.8  Surgical Treatment

The choice of treatment options, especially surgical 
options, needs to be tailored to the individual and 
depend on the patient’s physical findings. There are 
also progressive degrees of invasiveness, which usu-
ally correspond to progressive degrees of pathology, 
but may also reflect patient wishes with regard to sur-
gical recovery and postoperative outcome. In the pri-
mary author’s practice, it is extremely common for 
patients to preface any discussion of treatment with the 
phrase: “I want to look natural.” While it may be tempt-
ing to try to achieve the best possible postoperative 
result, it is imperative to respect the desires of the 
patient. However, one must not sacrifice personal stan-
dards solely to please the patient. Ideally, if there is a 
discrepancy between the patient’s and surgeon’s goals, 
then a compromise should be reached, or another con-
sultation scheduled for further discussion.

59.8.1  Liposculpting

Liposculpting of the jowl–mandibular and submental 
regions offers the least invasive means of surgical 
improvement. An ideal candidate is generally some-
one younger with mild adipose accumulation in the 
jowl, submandibular, and submental regions without 
severe skin elastosis or platysmal laxity or banding.

The jowl–mandibular region can be reached using 
a 2 mm punch biopsy or stab incision postauricularly 
at the level of the lobule (Fig. 59.3). The primary 
author prefers to use microliposuction cannulas for 
this region in order to avoid skeletonization and also 
to achieve a gradual transition, or “feathering” into 
untreated areas. The degree of adipose tissue in the 
submental region dictates the type of incision and can-
nula to be used. With minimal subcutaneous fat, a 
small stab incision in the submental crease allows 
introduction of a microliposuction cannula. The use of 
standard 3 mm liposuction cannulas can be used in the 
submental region to remove subcutaneous fat. While 
adequate negative pressure may be achieved in many 

cases with standard wall suction, it is frequently nec-
essary to employ a liposuction machine to generate 
sufficient negative pressure.

In patients with a greater degree of submental 
 adipose tissue, a standard submentoplasty incision,  
2.5–3.0 cm in length posterior to the submental crease 
may be optimal. It is important to detach the membra-
nous raphe beneath the submental crease from the 
overlying skin to diminish the depth of the submental 
crease. Improved visualization and access allows for 
more accurate liposuction as well as visualization of 
the platysma muscle and decussation.

In some patients with more fibrous adipose tissue, 
the results of cannula liposuction are limited. Lipec-
tomy, under direct vision, may be performed with care 
taken to remain above the level of the platysma. How-
ever, due to the risk of skeletonization, a conservative 
approach should be taken and feathering with a micro-
liposuction cannula should be performed lateral to the 
region of direct lipectomy in order to achieve a gradual 
transition.

If the patient has obvious subplatysmal fat, it may 
be addressed in a judicious manner. Small perforations 
in the platysmal decussation may be made to allow 
prolapse of the adipose tissue. A standard spatula lipo-
suction cannula will then remove the prolapsed fat and 
will not violate the platysmal muscle or decussation. 
This conservative approach will avoid complications 
involved with subplatysmal dissection under limited 

Fig. 59.3 A patient undergoing jowl–mandibular liposculp-
ture. In this situation a standard number 3 spatula open lipo-
suction cannula is being used. However, a multifenestrated 
microliposuction cannula is more commonly used for “closed” 
liposculpturing in this area
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visualization and offers a substantial improvement in 
the heavy neck.

While liposuction coupled with direct lipectomy 
when appropriate remain effective and widely used, 
alternative techniques in liposculpture of the jawline 
and neck continue to evolve. Becker et al. [31] and 
Schaeffer [32] have reported on their use of endosco-
pic liposhaving for liposculpture of the jawline and 
submental region. The technique involves the cre-
ation of approximately 2 cm postauricular incisions 
with or without a small submental incision. Using 
traditional sharp dissection skin flaps are raised over 
the areas requiring contouring. The subcutaneous fat 
is then shaved using a microdebrider visualized via a 
30° endoscope. Adjunctive techniques including plat-
ysmal resection and corset platysmaplasty are used 
as needed.

Liposculpture alone, without addressing the plat-
ysma or skin elastosis, will affect a modest improve-
ment in the submental and jowl–mandibular regions. 
Postoperatively, the primary author has all patients 
wear a supportive headband so that adhesion of the 
skin to the underlying soft tissue occurs in a superior 
fashion.

It bears mentioning that a patient with a large degree 
of submental adiposity has relatively less skin than a 
neck with a smaller degree of adipose tissue. This para-
doxical finding is demonstrated in Fig. 59.4. It is 
important to keep this relative skin paucity in mind 
when reapproximating the submental incision. If excess 
skin is excised, there may be too much skin tension on 
the final closure leading to a widened scar or incisional 
dehiscence.

59.8.2  Platysmaplasty

If the patient has a Dedo Class IV neck with platysmal 
banding or laxity, then this must be addressed to opti-
mally improve the cervicomental angle. Pre and intra-
operative analysis is essential in selecting the proper 
surgical technique to correct the patient’s pathology 
but avoid an unnatural, “operated” appearance. As 
mentioned in the previous section, platysmal banding 
is classified as central versus right and left. Central 
platysmal banding often occurs secondary to subplat-
ysmal fat accumulation with weakening of the platys-
mal decussation. In one cadaveric study three different 
forms of platysmal decussation were found [33]. The 
first type, seen most commonly, involved decussation 
from the mandibular margin for 1–2 cm below the 
mentum with separation in the suprahyoid region. The 
second type, seen less often, involved decussation from 
the mentum to the thyroid cartilage. The third type, 
seen least commonly, involved a complete absence of 
decussation. In general, the degree of decussation cor-
relates with the amount of soft tissue support given to 
the subplatysmal structures in the midline and will 
affect the type of platysmal banding found in patients.

Central banding may be found primarily in patients 
with a Type II decussation. With a complete decussa-
tion of muscle fibers, there will be no anterior edge of 
the platysma muscle to form lateral banding. With a 
Type I decussation, central banding may be seen in the 
suprahyoid neck in the region of the intact decussation. 
Conversely, lateral banding may be observed primarily 
in patients with a Type III, or absent, decussation. Due 
to the lack of platysmal fiber interdigitation, there is no 
central support for the subplatysmal soft tissue and lat-
eral banding may be found at the anterior edge of the 
platysma on either side. Lateral banding may also be 
seen in Type I decussation in the region of the neck 
below the intact decussation, especially in the 
infrahyoid region. Lateral banding may extend as far 
inferiorly as the clavicle, in which case, it is very dif-
ficult to improve.

If central banding is due to subcutaneous adipose 
tissue, then liposuction or lipectomy may be adequate. 
However, if there is significant platysmal decussation 
laxity, two therapeutic options exist. If direct lipec-
tomy has been performed, then often some degree of 
central platysmal resection may concurrently occur. 
If that is the case, the cut edges of the platysma may be 
imbricated together with a 3–0 Prolene suture in an Fig. 59.4 A patient with abundant submental adipose tissue
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interrupted or continuous fashion. This will afford 
some central tightening and reinforcement of cervico-
mental fascial support. An alternate option is not to 
disrupt the weakened decussation, but to tighten the 
platysmal sling posteriorly with plication or imbrica-
tion as part of a rhytidoplasty, or face–neck lift.

The treatment of lateral banding depends on the 
severity, extent, and location of the bands. Rohrich 
[27] categorizes lateral platysmal banding into wide 
(greater than 2 cm) and narrow (less than 2 cm). 
While the primary author does not use the exact 
 interband distance to determine treatment options, the 
inter band distance relative to the size of the entire neck 
helps dictate treatment. For those bands that are suffi-
ciently close together, a vertical resection of muscle 
along both bands is performed to the level of the 
hyoid. Prolene sutures (3–0), in an interrupted or con-
tinuous fashion, are then used to approximate the 
edges of the muscle in a corset fashion. If the bands 
are pronounced below the hyoid, then a horizontal 
wedge is resected on either side at the cervicomental 
angle. This horizontal section allows the inferior por-
tion of the band to fall posteriorly and inferiorly when 
platysmal plication/imbrication is performed subse-
quently during rhytidoplasty. For extreme inferior 
banding (Fig. 59.5) to the level of the sternum/clavi-
cle, a vertical neck lift may be helpful, which is sub-
sequently described in greater detail.

If the interband distance is sufficiently wide so that 
reapproximation of the bands would result in excess 
tension, the bands are not reapproximated and the inci-
sion is left open until after the rhytidoplasty. With pos-
terior platysmal plication or imbrication, the bands 
may be pulled even further apart. If they have been 
previously reapproximated, then the posterior pull will 
be limited and this may limit the improvement in lat-
eral neck laxity. After the rhytidoplasty has been com-
pleted, the submental region may be reevaluated and, 
if able to be done without excess tension, the platysmal 
bands may be reapproximated at this time.

A number of techniques have been described as 
adjuncts or alternatives to platysmal section, imbrica-
tion, and plication. Although the primary author does 
not typically use them of particular note is Giampapa’s 
interlocking mattress suture technique [7]. Coupled 
with liposculpture of the jawline and submental region 
interlocking sutures are placed subcutaneously run-
ning from the right platysma to the left mastoid and 
left platysma to right mastoid. The sutures are placed 
so they run obliquely from just off midline inferiorly 
toward the mastoid superiorly. The desired effect is to 
pull the platysma muscles together in the midline and 
pull the anterior neck upward defining the jawline and 
cervicomental angle. Variations on this technique 
using endoscopy can also be employed [34].

After the adipose tissue and platysma has been 
addressed, the skin may be evaluated. In the large 
majority of patients in the primary author’s practice, no 
submental skin excision is performed during primary 
submentoplasty. In cases of severe skin excess, or in 
select revision cases, a vertical ellipse of skin may be 
excised, creating a “T”-shaped scar. Meticulous clo-
sure of the vertical portion of the “T” with intradermal 
sutures and long-term use of Steri-Strips™ helps to 
avoid postoperative scar widening. Alternative tech-
niques in the treatment of skin redundancy include ver-
tical elliptical skin excision coupled with Z-plasty, 
W-plasty, and double advancement flap closure [35]. If 
there is significant inferior skin redundancy, then a 
horizontal neck lift may be required for optimal correc-
tion. This procedure is discussed later in the chapter.

Isolated submentoplasty may be performed for 
patients with excess submental adipose tissue and min-
imal skin elastosis. With younger patients having good 
skin elasticity, one can expect a significant degree of 
postoperative skin retraction and redraping. Another 
indication is for patients with mild platysmal banding 

Fig. 59.5 A patient with extreme inferior platysmal banding. 
This degree of inferior banding is difficult to correct with a clas-
sic face/neck lift and submentoplasty. A vertical neck lift will 
help correct this pathology
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and adipose tissue. These patients tend to be in the 
fourth and fifth decades of life without significant skin 
excess. As mentioned previously, it is important to 
have the patient wear a support sling postoperatively to 
ensure optimal skin envelope adherence. Figure 59.6 
demonstrates an ideal candidate for isolated submen-
toplasty, jowl–mandibular liposculpturing, and allo-
plastic mandibular augmentation.

59.8.3  Rhytidoplasty

The preceding paragraphs all addressed surgical cor-
rection of the submental area. However, unless there is 
minimal skin laxity, improvement of the cervicomen-
tal angle cannot be adequately improved without some 
form of rhytidoplasty. In the primary author’s practice, 
the term “face/neck lift” is used in patient discussion 

a b

c d

Fig. 59.6 (a, b) Preoperative 
patient with microgenia, 
significant submental and 
jowl–mandibular adipose 
tissue. (c, d) Postoperative 
after submentoplasty, and 
placement of an alloplastic 
chin–jowl implant
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as it better confers the principle that a rhytidoplasty, 
although offering some improvement in the lower 
and midface, is especially efficacious in addressing 
jowl–mandibular elastosis and the upper third of the 
neck. Although detailed discussion of rhytidoplasty 
techniques are beyond the scope of this chapter, the 
different ranges of rhytidoplasty employed by the pri-
mary author and others reflect different degrees of 
subcutaneous undermining, the length and location of 
skin incisions, and the degree to which the SMAS/
Platysma complex and thus the upper third of the 
neck can be addressed.

The primary author employs a multivector SMAS/
Platysma suspension technique with variations 
depending on the needs of a particular patient. 
Extensive sub-SMAS/Platysmal undermining is not 
performed. It is felt that this does not offer a signifi-
cant advantage in lifting the SMAS/Platysma com-
plex, but does increase the risk of facial nerve branch 
injury. In fact, when resuspending the SMAS/Platysma 
complex, the lift of the inferior portion of the SMAS/
Platysma is only along the nonundermined portion. A 
more complete, uniform lift is achieved without any 
undermining. With the multivector suspension, the 
direction of vector pull is determined by the tissue 
pathology. Figure 59.7 shows the various vector direc-
tions for the SMAS/platysma imbrication or plication. 
In general, the most inferior SMAS suture vector 
focuses on improvement of the submental area, cer-
vico-mental angle, and upper neck with a primarily 
vertical direction of suspension superiorly at the 
angle of the mandible. For many patients seeking 

improvement in the neck selection of appropriate face/
neck lifting  techniques are of utmost importance.

59.9  Special Neck Lifting

Although the upper neck and cervicomental angle can 
be greatly improved in the large majority of patients 
through face/neck lifting, submentoplasty and lipos-
culpture, additional procedures may be beneficial. 
Standard multivector face/neck lifts as well as deep 
plane face/neck lifts may incompletely address the 
lower half of the neck. Two additional neck lifting pro-
cedures, the horizontal neck lift and vertical neck lift, 
may be used, based on individual patient findings. 
Both of the procedures may be performed concurrently 
with a face/neck lift, subsequent to a face/neck lift in a 
patient who desires further improvement, or as the 
sole surgical procedure in patients without a prior his-
tory of surgery.

59.9.1  Vertical Neck Lift

While the classic face/neck lift provides generally ade-
quate results when combined with a submentoplasty/
platysmaplasty, the lower half of the neck may have 
insufficient improvement in a certain percentage of 
patients. Most patients presenting for face/neck lift/
submentoplasty display most of the aging in the upper 
half of the neck. As much as 30% of the face/neck lift 
population display considerable aging in the lower half 
of the neck, most commonly characterized by vertical 
platysmal bands extending to the clavicle. This type of 
patient can sometimes display inadequate improve-
ment in the vertical bands in the lower half of the neck 
postoperatively. Until recently, we have provided very 
little in the way of a solution to this dilemma.

In the past few years, the author (HM) has utilized 
an extension of the classic face/neck lift along the hair-
line to create massive undermining in the lower half of 
the neck, extending almost to the midline. In doing 
this, one is able to affect a posterior pull on the plat-
ysma onto the firm and less mobile sternocleidomas-
toid fascia. In doing this, one can achieve a more 
dramatic improvement of the vertical bands in the 
lower half of the neck. This procedure has been coined 

Fig. 59.7 Demonstrating the different vectors of pull in the 
multivector SMAS plication
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“The Vertical Neck Lift.” While not perfect, it is the 
best, in our experience, in improving the platysmal 
bands of the lower half of the neck. This also seems to 
help lower and midneck central vertical skin pleating.

The candidates for this type of procedure are lim-
ited. If a woman wants to wear pulled straight back, 
this scar is visible and may not be desirable. Vertical 
neck scars do not heal as well as horizontal neck scars 
and are more prone to hypertrophic scarring. Another 
limitation is a patient with a high posterior hairline. In 
a patient with a high posterior hairline, the incision 
cannot be carried far enough inferiorly to effect the 
desired improvement in the vertical bands of the lower 
half of the neck. The ideal patient has a very low poste-
rior hairline and does not wear their hair straight back.

The vertical neck lift addresses platysmal banding 
of the inferior neck as well as vertical skin pleating 
(Fig. 59.5). Commonly, this procedure is done in con-
junction with the face/neck lift. The skin incision is 
carried inferiorly from the postauricular aspect of the 
face/neck lift along the hairline (Fig. 59.8). It is 
extremely important to preoperatively evaluate the 
patient’s hairline and inquire about hairstyle prefe-
rence. The inferior aspect of the incision is the inferior 
border of the hairline, and the ideal patient is one with 
a low posterior hairline. Patients with a high posterior 
hairline are poor candidates for the vertical neck lift as 
the access provided by limited incision will be inade-
quate to reach the posterior platysmal border and 
improve inferior platysmal banding and skin pleating. 
In addition, patients who prefer to wear their hair in a 
pulled-back fashion should be advised that this may 
lead to scar visibility and a postoperative hairstyle 
change may be advisable.

The skin flap is undermined and elevated well past 
the posterior border of the platysma (Fig. 59.8) about 
2–3 cm from the midline. This extensive undermining 
allows the inferior platysma to be resuspended posteri-
orly and superiorly to the fascia of the sternocleido-
mastoid where it is more stable (Fig. 59.8). This 
resuspension allows for improvement of the inferior 
portion of the platysmal bands which would be inac-
cessible in a traditional face/neck lift.

In addition to improved platysmal suspension, another 
important advantage of the vertical neck lift is the 
improvement in redraping of the lower neck skin flap. A 
significant amount of posterior neck skin may be removed 
which permits a smoother contour with a more subtle 
transition to the nonundermined neck skin (Fig. 59.8).  

One might be surprised at how much additional skin 
can be removed in the neck when combined with the 
classic face/neck lift. Certainly, such a large amount of 
skin removal must contribute to a more dramatic 
change to the lower half of the neck in the short and 
long term.

It is very important for surgeons to realize that the 
vertical neck lift can be done as an additional proce-
dure long after a classic face/neck lift. For example, 
the surgeon and patient may see a lack of satisfactory 
improvement in the lower half of the neck after 1 year 
and can easily perform this procedure under local 
anesthesia. It is possible that an adequate face/neck lift 
with good results at 50 years of age can persist in the 
upper half of the neck while the lower half of the neck 
shows undesirable results again at 55 years of age. One 
can then do an isolated vertical neck lift bilaterally 
and, even at times, unilaterally. In the senior author’s 
experience, the classic limited neck lift for the upper 
half of the neck is not effective as an isolated proce-
dure; however, the vertical neck lift is effective as an 
isolated procedure for the lower half of the neck.
The most significant disadvantage of the vertical neck 
lift is the resultant scar. It is essential that the skin clo-
sure be performed in a tension-free manner with long-
term absorbable or permanent dermal sutures. If there 
are early signs of scar hypertrophy or keloid forma-
tion, then this should be promptly addressed. Other 
disadvantages include a longer surgical time, potential 
for more neck ecchymosis, and the creation of a long, 
narrow postauricular skin flap. It is generally agreed 
that long, narrow skin flaps are more prone to epider-
molysis, less optimal wound healing, and even regional 
necrosis. Although skin flap necrosis may be possible, 
the primary author has not yet experienced this. 
Figure 59.8 demonstrates the degree of improvement 
that may be achieved with the vertical neck lift. 
Patients have uniformly recognized the value of the 
vertical neck lift as the improvement is substantial and 
not subtle.

59.9.2  Horizontal Neck Lift

There is a group of patients where a significant aging 
process occurs in a horizontal direction rather than the 
vertical direction described above. Certainly the verti-
cal platysmal banding is more common than what is 
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described relating to the horizontal neck aging. This 
group of patients demonstrates deep, long, multiple 
horizontal neck lines as well as redundant horizontal 
neck skin between these “etched-in” lines. A posterior 
pull on the neck, in this type of patient, will not pro-
vide the desired result. The senior author has seen this 

group of patients in the past without daring to perform 
an excision of skin and sometimes fat by creating a 
visible scar line across the lower, central neck. With 
some trepidation, this procedure is carried out with the 
idea that a meticulously approximated 12–17 cm scar 
is less conspicuous than the more conspicuous deep 
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Fig. 59.8 (a) Preoperative 
markings for the vertical 
neck lift. The preauricular 
portion is the same as the 
classic face/neck lift while 
the postauricular incision 
extends inferiorly along the 
postauricular hairline. (b) 
Intraoperative showing 
elevation of the postauricular 
skin flap achieved with the 
extended vertical neck lift 
incision. (c) Intraoperative 
demonstrating the access to 
the SMAS/platysma complex 
after subcutaneous undermin-
ing. (d) Intraoperative 
showing the inferior extent of 
the platysmal plication 
achieved with the vertical 
neck lift. (e) Intraoperative 
demonstrating the postau-
ricular skin redraping without 
any bunching or contour 
irregularities. (f) Preoperative 
patient with extreme inferior 
platysmal banding. (g) 
Postoperative after a vertical 
neck lift demonstrating 
virtual elimination of the 
platysmal banding
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horizontal “etched-in” neck lines already present in 
this group of patients. The vertical height of the ellipti-
cal excision in the horizontal neck lift may range from 
2–4 cm. The senior author has never found the result-
ing scars to be a detriment to doing this procedure 
because the improvement is so much more rewarding.

The horizontal neck lift is used primarily to improve 
lower neck horizontal pleating or excess skin and to 
improve the number of deep horizontal skin furrows, 
as demonstrated by the patient in Fig. 59.9a. In the pri-
mary author’s practice, the horizontal neck lift is com-
monly performed as a sole procedure in a patient with 
horizontal neck laxity after a prior face/neck lift. How-
ever, in certain circumstances, it may be performed 
concurrently with a face/neck lift and submentoplasty. 
A central neck vertical excess of skin and/or fat will 
not be adequately addressed with a posterior–superior 
vector of pull achieved with a traditional face/neck lift 
or even the vertical neck lift. However, the horizontal 
neck lift is an excellent means by which this difficult 
problem may be improved.

The technique involves an elliptical excision of the 
horizontal neck redundancy. Determination of the 
amount of skin to be resected is done using a pinch 
technique. The ellipse is centered on an existing hori-
zontal neck furrow. The height of the ellipse is deter-
mined by grasping the excess skin until the neck is taut 
with the head in a slightly extended position (Fig. 59.9). 
The resulting amount of skin to be removed is at least 
2 cm and, much more commonly, around 4 cm. The 
resulting scar from the elliptical excision will replace a 
preoperative existing horizontal neck furrow. Excision 
of the skin is then performed along with a thin layer of 
subcutaneous adipose tissue.

Depending on the individual patient findings, open 
subcutaneous liposuction may be performed in the 
exposed area, as needed, with a #3 spatula cannula. 
Further closed liposuction in surrounding areas can be 
accomplished, if needed. A microliposuction cannula may 
be used to feather the periphery of the ellipse or the area of 
closed liposuction to create a smooth transition zone. 
Additionally, if vertical platysmal bands are encountered, 

a b

c

d

Fig. 59.9 (a) Preoperative 
patient with deep horizontal 
neck furrows and a horizontal 
excess of lower neck skin. 
(b) Preoperative marking of 
the ellipse in the horizontal 
neck lift. The extent of 
vertical skin excision is in the 
surgeon’s judgment but 
should be aggressive. The 
neck is extended and the 
excess horizontal neck skin is 
grasped with a forceps or 
Allis clamp until the skin 
contour is smooth. (c) 
Intraoperative just after 
incision of the ellipse 
demonstrating the amount of 
skin that can be safely 
removed. (d) Postoperative 
demonstrating a dramatic 
improvement in the depth of 
horizontal neck furrows as 
well as elimination of the 
horizontal excess neck skin
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they may be addressed through vertical or horizontal 
resection and imbrications/plication as described previ-
ously in the discussion of submentoplasty.

The advantages of the horizontal neck lift include 
the ability to use local anesthetic if done as a sole sur-
gical procedure, the ability to reduce lower neck hori-
zontal pleating and excess skin, the ability to reduce 
the severity and decrease the number of deep trans-
verse neck furrows, and the fact that, if properly closed, 
the scar is generally not as deep or visible as the origi-
nal horizontal furrow it replaces. It is extremely impor-
tant that the incision be closed meticulously with 
numerous dermal sutures and the skin edges everted 
with vertical mattress sutures. Steri-Strips™ should be 
used for several weeks after the sutures have been 
removed. The patient should also be instructed to avoid 
extreme neck extension during the recovery period.

The disadvantages of the horizontal neck lift include 
restricted neck extension if the height of the excised 
ellipse is too much, a horizontal neck scar, and the pos-
sible need for repeat excision of skin if the initial exci-
sion is too conservative. This additional horizontal 
excision is not uncommon, as the surgeon tends to be 
conservative in his initial horizontal neck lift (Fig. 59.9).

The patients on whom the author (HM) has per-
formed horizontal neck lifts, have uniformly been very 
satisfied and realize the obvious improvement in the 
lower half of the neck. These procedures have most 
commonly been done under local anesthesia when they 
are not combined with other procedures.

A special circumstance is one in which a patient 
may have both extreme vertical neck skin excess and 
vertical platysmal banding combined excess skin in a 
horizontal direction with horizontal rolls of excess fat 
in the lower neck (Fig. 59.10). If a patient has this 
combination of findings, they can undergo one surgi-
cal procedure that includes submentoplasty, classic 
face/neck lift, and a both a horizontal and vertical 
neck lift. Figure 59.10 shows the significant degree of 
postoperative improvement possible using the full 
spectrum of surgical techniques. Without the addi-
tional neck lifting provided by both the vertical neck 
lift (to improve the inferior platysmal banding) and 
the hori zontal neck lift (to address both the horizontal 
skin and fat excess as well as the deep horizontal neck 
creases), the postoperative result would have been 
suboptimal.

These two simple, easily performed procedures of 
the vertical neck lift and horizontal neck lift have 
added enormously to the results one can achieve in a 

limited group of aging neck patients, more specifically 
the lower half of the neck. These are easily added to 
any surgeon’s armamentarium and can be provided to 
patients with problems in the lower half of the neck.

59.10  Clinical Pearls and Pitfalls

The importance of an individual patient approach to 
the aging neck cannot be overemphasized. There is not 
a “one size fits all” approach to rejuvenation. In order 
to optimally treat each patient, all aspects of patient 
aging must be understood and addressed.

The patient consultation is the first impression of 
you practice and will set the stage for future expecta-
tions. Besides instilling a sense of professionalism and 
comfort in the prospective patient, the consultation 
provides the surgeon with the opportunity to educate 
his patient on his or her specific pathology. A better 
understanding of pathology will help the patient under-
stand the surgeon’s recommendations and will also 
increase the likelihood that the surgeon’s treatment 
recommendations will be followed. Patient wishes 
must be respected and no unrealistic promises be 
given. If the patient stresses a natural, conservative 
postoperative appearance, this should be clearly docu-
mented in the patient medical record. It is not uncom-
mon to have a patient, previously espousing a natural 
look, to return wanting a more extreme degree of 
improvement. Documentation during the initial con-
sultation can help remind both the surgeon and the 
patient of any earlier discussions.

A systematic approach to facial analysis is essential 
in rejuvenation treatment. In this endeavor, a standard-
ized patient evaluation form is extremely valuable. Such 
an approach helps develop a complete pattern of evalu-
ation and creates a qualitative analysis and quantitative 
record of patient features and the degree of aging which 
serves to individualize patient analysis and records. The 
evaluation form not only provides a valuable intraopera-
tive reference, but greatly facilitates a review of patient 
findings long after the initial consultation.

Any preoperative asymmetry or unusual findings 
must be documented and discussed with the patient. 
Standardized photographs help to provide a record of 
the preoperative appearance. Patients frequently forget 
their “old face” and these photos can help remind them 
of previous pathology. It is common for lines and skin 
lesions on the face and neck to move to a different 
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position postoperatively and reviewing the preoperative 
photos with the patient can help remind him or her that 
this is not a surgical complication.

Remember the Horizontal Neck Lift for improving 
the supraclavicular redundant neck skin. A long hori-
zontal scar in a previous horizontal neck crease is far 

more aesthetic than horizontal pleats of supraclavicu-
lar or midneck skin.

Do not promise great results in the aging lower half 
of the neck. Do not forget that the Vertical Neck Lift is 
the path toward your best lower neck skin redundancy 
and supraclavicular platysmal banding.

a b

c d

Fig. 59.10 (a, b) 
Preoperative patient with 
extreme horizontal neck skin 
excess with many deep 
horizontal furrow and 
inferior platysmal banding. 
This degree of neck 
pathology is not fully 
addressed with a classic 
multivector SMAS face/neck 
rhytidoplasty and submento-
plasty. (c, d) Postoperative 
after a submentoplasty, 
classic face/neck lift, and 
both vertical neck lift and 
horizontal neck left. There is 
virtually complete elimina-
tion of the horizontal neck 
skin excess, effacement of 
the horizontal skin furrows, 
and great improvement in the 
inferior platysmal banding
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It is important to avoid the temptation to overcorrect 
any patient pathology. This can lead to excess wound ten-
sion with scar widening as well as an unnatural, “pulled” 
appearance. It is far better to be conservative and to do a 
small secondary procedure in the future than to have a 
complication from trying to be too aggressive initially. 
Any early signs of complications, such as scar hypertro-
phy or keloid formation, or skin flap compromise, must 
be quickly diagnosed and treated. Frequent postoperative 
patient appointments help not only follow the surgical 
recovery, but also to convey a sense of patient importance. 
A solid surgeon–patient relationship will help carry the 
patient through any postoperative setbacks and ensure a 
successful postoperative result with a satisfied, happy 
patient that will be a positive reflection to the practice.
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60.1  Introduction

As the face is the most exposed area, it shows initially 
when the signs of aging appear. Aging skin signs like 
wrinkles and flaccidity are usually present in the elderly 
population. Sunlight exposure abbreviates skin aging 
and causes worsening of wrinkles, laxity, and changes 
in skin pigmentation like freckles, solar lentigo, and 
melasma. Also neoplastic growth as solar keratosis, 
basal cell carcinoma, or epidermoid carcinoma are pres-
ent mostly in skin exposed areas. All these together, 
skin laxity, wrinkles, pigment disorders, and leather tex-
ture contribute to the loss of beauty and attractiveness 
and can cause aesthetic and psychological problems.

Among several rejuvenating technologies Exoderm 
buffered deep peel has shown to be a fantastic tool for 
dermatologists as well as for plastic and cosmetic sur-
geons. This peel was developed 25 years ago by Fintsi. 
Exoderm is the result of medical research over many 
years and is composed of 12 components, including 
phenol, resorcin, citric acid, and a variety of natural 
oils. More than a decade of experience in more than 
20,000 patients and 35 countries has shown that this 
method is safe and minimizes any systemic side effects 
or permanent damage. The results are impressive and 
cause a high degree of patient satisfaction and long-
lasting results (Fig. 60.1). It is not a substitute for sur-
gery, but in several cases, it can be done instead of 
surgery or it can be complementary after facial surgery 
has been performed.

60.2  Technique

It is interesting to have skin preparation as it is in any 
other chemical peel. This is especially important if 
skin is thicker, in darker skin type, and when hyperpig-
mentation disorder is present.

When the patient decides to have Exoderm done, basic 
blood analysis and cardiac evaluation should be done as 
the procedure is under intravenous (IV) sedation.

The procedure is easy to perform. Patients feel 
comfortable as IV sedation prevents pain. A point to be 
taken into careful attention is related to postpeeling 
edema. Facial swelling is a normal and expected reac-
tion, but as it is important, patients and family must 
know about it in advance in order to avoid misunder-
standings. Also temporary (from 8 to 12 weeks) post-
peeling redness has to be fully understood and accepted 
as it is normal in post peel evolution (Fig. 60.2). 
Patients must know they are allowed to make up to 
blend this erythema after the eighth day.

60.3  Instructions

60.3.1   Day of Treatment

1. Patients must wash the face completely with water 
and a neutral soap.

2. The anesthetist must see the patient in advance and 
make the prescription of the preoperative medica-
tion as well as take care of the monitoring and IV 
sedation during the procedure. Scrub carefully the 
entire face with 100% acetone to degrease the skin 
thoroughly. To achieve a proper scrub, use two 4 × 4 
gauzes and apply it with little pressure. Be sure to 
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go to the eye lids only when the gauzes are dry, but 
over the lids no pressure is necessary. If correctly 
done, the facial skin will present a homogeneous 
erythematic aspect. Ask the patient to sit down and 
then mark a line 1–2 cm below the mandible ridges 
as the endpoint for application.

3. Tie the hair behind and use a plastic cap to cover it.
4. Stir (shake) the bottle well before using it. Soak a 

cotton Q-tip (Fig. 60.3) with the Exoderm solution 
and squeeze the Q-tip against the bottleneck several 
times to remove excess solution.

5. Start by applying with a rolling motion with slight 
pressure into the frontal hairline and forehead until 
you get an even frosting (Fig. 60.3). Have a dry 

 cotton ball and clean the Exoderm solution excess 
right after the frost appears. Apply solution a few 
millimeters into the hairline in all areas. Gradually 
cover the entire forehead and then continue on to 
the temples, eyebrows, eyelids, cheeks, nose, chin, 
perioral region, etc.

6. Apply the Exoderm solution with a longer Q-tip. 
Use a cotton ball to clean the Exoderm solution 
excess right after the frost appears. Gradually cover 
the entire forehead and then continue working fol-
lowing the anatomical units.

7. Apply 1 mm to the lower vermilion border on the lips 
(Fig. 60.4). A little more pressure may be used in 
deep perioral lines. After having done this area, a tiny 

a1 a2

b1 b2

Fig. 60.1 (a1, a2) Pre-
treatment. (b1, b2) Post-
treatment
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wood stick should be applied into each wrinkle line 
over the lips. This is useful because peribuccal wrin-
kles are hard to treat. There will be some cases where 
next day abrasion may be necessary. But it is useful 
to comment to patient that applying the Exoderm 
solution and abrading the lips may have a potential 
risk of hypochromia. Most patients avoid this possi-
bility and understand that most heavy peribuccal 

wrinkles will clear but maybe there will still be some 
lines. Patients understand this easily and they do not 
get disappointed if they know it in advance. We 
always work going into the vermilion border and this 
does not cause any special discomfort to patients at 
all. It is imperative to know if patient has a positive 
past history for simplex herpes. In this case, antiviral 
drugs should be started 2 days in advance.

a b c

Fig. 60.2 (a) Pretreatment male with severe acne scars. (b) Two weeks posttreatment with erythema. (c) Two months posttreatment 
without erythema

a b

Fig. 60.3 (a) Apply the Exoderm using a long Q-tip and use a cotton ball to remove the excess solution. (b) Start by applying with 
a rolling motion with slight pressure into the frontal hairline and forehead until you get an even frosting
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 8.  The eyelids will be the most sensitive area for 
application and should be treated in the moment 
the patient is sleeping deeper. No pressure is nec-
essary to apply the Exoderm solution on eyelids 
(Fig. 60.5).

 9.  On the eyebrows, the application should be in the 
opposite direction of the hair growth to be certain 
all the skin is treated.

10.  On the eyelids make sure that the Q-tip is nearly 
dry and apply right to the eyelash margin on the 
upper and lower lids. When applying to the eye-
lids, the application should be in the direction 
away from the eyelid margin. Always have a dry 
gauze ready to absorb any tears prior to or during 
the application of the solution.

11.  The first application should take about 50–55 min. 
After the full face is done, start a second coat. 
This time you can do faster. A third application 
will be done only over the more damaged area 
(s) as on wrinkles and scars using little more 
pressure.

12.  Be sure to treat into the hairline all around and in 
the sideburns and upper preauricular area.

13.  Dry the skin before applying the tape. Use medium 
size Micropore tape to cover the entire face except 
the upper eyelids and eyebrows in an overlapping 
manner. Several layers will be necessary in order 
to get a perfect occlusion. You must apply the tape 
overlapping many times, that you won’t be able to 

see the skin through its transparency. The Micropore 
mask will be completed when a white color like 
“snow” is achieved. Stretch the wrinkles and 
crow’s feet before applying the white color tape to 
reduce the chances of air pockets developing.

14.  Tape the shower cap down to the frontal scalp and 
along the temporal hairline.

15.  Feather the edges of the tape like a stepladder 
below the mandible. Leave 0.5–1 cm free at the 
bottom.

16.   Once the tape mask is in place, press firmly down 
on the face to eliminate any possible air pockets 
and secure it on the face.

60.3.2  Second Day: Micropore Tape 
Mask Removal and Application 
of Subgalatic Mask

17.  A complete set of pictures of all Exoderm steps, 
(Fig. 60.6).

18.  Remove the tape mask after 24 h. Start releasing 
it kindly, from the top at the hairline pulling 
downward.

19.  The old skin mostly presents liquefied. Clean off all the 
liquefied skin with a Q-tip soaked in normal saline.

20.  If there is crusting present in any areas, apply 
saline-soaked gauze to help their removal. It may 

Fig. 60.4 Apply 1 mm Exoderm to the lower vermilion border 
on the lips

Fig. 60.5 No pressure is necessary to apply the Exoderm solu-
tion on eyelids
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be necessary to use mild gauze soaked in normal 
saline for a light abrasion in these areas. But do 
it kindly. If it is difficult to remove, leave it. 
These darker areas represent dead skin and will 
peel off anyhow together with the bismuth sub-
galatic mask.

21.  Apply Exoderm to the areas of the deepest wrin-
kles, pigmented area, and scars once more using 
your pretreatment drawing. If you are treating 

acne scarring, use gauze abrasion over the edges 
of the scars or the Exoderm Chemo Abrasion, 
according to the proper technique.

22.  Apply the bismuth subgalatic powder evenly 
with a rolling motion of a Q-tip to the entire 
face except the upper eyelids. If the powder 
does not stick in an area, use mild gauze abra-
sion and sterile saline and then try to reapply 
the powder.

a b c

d e

Fig. 60.6 Typical case Exoderm evolution. (a) Pretreatment. 
(b) End of the procedure, patient with Micropore mask. (c) One 
day after treatment with Micropore mask removal and cleaning 

skin liquefaction. (d) Subgalatic bismuth mask (7 days). (e) 
Eight months posttreatment
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60.3.3  Eighth Day: Bismuth Subgalatic 
Mask Removal

On the eighth day, the patient will apply Vaseline to 
remove the powder mask at home. The Vaseline is 
applied continually for several hours (usually 3–5 h). 
After the fourth time of Vaseline massage the patient 
can shower using normal temperature water, never hot 
water. It is totally forbidden to use hot water. This 
shower will help the mask removal, but it is not obliga-
tory. At first, small pieces will come off followed pro-
gressively by larger pieces. Make sure that the patient 
does not pull off the mask.

The use of the prescribed sun protection and topical 
agents are necessary to prevent unwanted pigment 
changes and the sunscreen as well. It is important that 
the patient follows this regimen carefully.

60.4  Patient Instructions

60.4.1  Shopping List

1. Vaseline. Organize to have liquid foods like differ-
ent types of juices and teas, soups, etc., as you will 
have liquid diet for the first days.

2. Medicines and topical agents according to your 
prescription.

3. Q tips.
4. Mouth wash (cleaning your teeth is difficult in the 

rigid powder mask).
5. “Big Straws” and semisolid foods/drinks.
6. Sunscreen (SPF 30+, preferably with titanium 

dioxide).

60.4.2  Night Before Procedure

1. Remove all makeup and eyeliner.
2. Wash your hair.

60.4.3  The Procedure (Day 1)

Remember for the previous 8 hours before the proce-
dure you are not allowed to eat or drink. You should 
have nothing leading up to the procedure, except for 
taking regular medications, with a minimum sip of 

water. Before coming for treatment, wash the face 
thoroughly with soap and water.

A few minutes before the procedure, you will be 
given prepeeling prescription to relax you and prevent 
the procedure from being painful. Two coats of solu-
tion are applied, and then a tape mask is put in place 
and firmly pressed onto the face and will remain for 
approximately 24 h. You need to return to have this 
first mask removed. Make sure to have the time to 
return as scheduled. Anytime if you have any doubts 
feel free to contact us.

60.4.4  Day 2

The tape mask is peeled off and the liquified skin 
cleaned away. A further coat of solution is applied to 
problem areas with the deeper wrinkles and then the 
powder mask is applied.

60.4.5  Day 3

The latter part of day 2 and day 3 is the most uncomfort-
able time, and you may feel a little “low.” It is possible 
to be feverish and paracetamol is adequate for this.

There may be swelling of the face, neck, and even 
the upper chest. This also produces itching as the nerve 
endings in the remaining skin are stretched. You must 
sleep semirecline, rather than lying flat, as this reduces 
the swelling (e.g., “Lazy Boy Chair”).

At this stage, there may also be some fluid oozing 
through the mask or slight cracking, and it is good to 
apply a little more powder in these areas yourself with 
a Q tip.

Swelling of the eyelids tends to force the eyes to 
close, and they should be opened regularly with two 
Q tips. Your may wish to irrigate them with the sterile 
solution to remove any powder or exudate.

60.4.6  Days Four (4) to Seven (7)

The swelling rapidly reduces, and you become much 
more comfortable. The main thing is to avoid crack-
ing your mask by chewing or other facial expressions 
like laughing. This is where the “Big Straws” and 
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semisolid food is essential. High-calorie drinks can 
also be very useful.

60.4.7  Mask Removal on Day Eight (8)

Vaseline should be massaged firmly into the mask 
hourly five to six times, until it can be peeled off piece 
by piece. This can be done safely at home as you are 
not peeling off skin, only the mask. The skin was 
removed by liquefaction in the first 24 h. This whole 
procedure takes 6–7 h.

At first there will be many new lines on the skin…
“Don’t Panic!” These are not wrinkles, but just inden-
tations from the rigid mask and will resolve completely 
over the next few days.

The new skin is red initially, but this will pass over 
the next 8–10 weeks. However, it is a good idea to use 
plenty of your aqueous cream and consult your beauty 
therapist immediately for makeup to cover the redness 
until it resolves. This allows you to get back to a nor-
mal life as soon as possible.

Also you should apply the prescription your physi-
cian gave to you to prevent unwanted pigment changes 
and the sunscreen as well. It is important to follow this 
regime carefully.

60.5  Remember

If you have any questions or problems after the proce-
dure or at any time, please contact me or one of our 
staff.

Dr. ___________________
Dr. Assistant___________________
Nurse:_________________

60.6  Complications

Apart from the excellent and impressive results, the 
best on Exoderm is the safety. The buffered solution 
does not penetrate any further than the middermis, so 
dermatologic side effect reactions like scars or achro-
mia is avoided when the technique is correctly per-
formed. Systemic complications like arrhythmias and 
organ damage (especially kidneys) are equally not 
seen here.

In close to 2,000 patients treated over 15 years, we 
had delayed healing with posterior hyperthrophic scar 
formation only in two patients. It is interesting to 
remark technical mistakes that might have contributed 
to these two complications. Both patients were female. 
They had past history of previous face-lift. In both 
there were skin healing problem around the mandible 
area. In these patients, tumescent solution was infil-
trated. This solution is well known by its marvellous 
effect to promote local anesthesia especially for lipo-
suction. I tried this solution on the face as I thought it 
could be helpful to avoid local sedation and to reduce 
the need for postpeeling pain killers. The author feels 
that the tumescent solution changes local microcircu-
lation and favors deeper absorption with this danger-
ous consequence. The second conclusion here was to 
be very careful on patients past facial surgery history 
as this area around the mandible may be covered by 
neck skin as the facial surgery lifts and brings up the 
surround skin. This solution has been used in another 
case that coincidently had previous mini face-lift, but 
have had no healing complication by the time of the 
surgery. This third patient is the only patient who has 
had discoloration and the skin became much lighter 
than it was expected.

60.7  Discussion

Several techniques are available to treat facial aging.
Ablative lasers do promote beautiful physical resur-

facing, but in our experience, postop is longer and 
potential complication like bacterial infection or viral 
infection is more prone to happen. Ablative laser ther-
apies require antibiotic and antiviral drugs while 
Exoderm only requires pain killers. The only situation 
to prescribe antiviral for Exoderm is in case when 
patient has positive past history for simplex herpes 
eruption.

Other rejuvenate techniques like botulinum toxin 
and fillers have a special role in the battle against 
aging. They can bring patient expressive results but 
neither of them treats the problem literally speaking, as 
patients keep inside the same aged tissue.

Exoderm represents an optimal solution to the 
aging phenomenon. Exoderm is performed ambula-
tory, under IV sedation. After the eighth day, patient 
recovery is completed and patient can return to normal 
activities.
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60.8  Conclusions

Exoderm represents the best deep peel solution. The 
little phenol amount in the formula is not a problem 
due to the buffer system that autoblocks Exoderm in 

the medium dermis. This auto blockage mechanism is 
responsible for Exoderm security.

Patient satisfaction and long-standing effect have pro-
ved the Exoderms goals to be true: preserve  long-lasting 
clinical and histological results (Figs. 60.7–60.9).

a b
Fig. 60.7 (a) Pretreatment. 
(b) Posttreatment

a b

Fig. 60.8 (a) Pretreatment. 
(b) Posttreatment
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a b
Fig. 60.9 (a) Pretreatment. 
(b) Posttreatment
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61.1  Applications of Permanent 
Cosmetics

Permanent cosmetics can be used to complement a 
range of facial rejuvenation procedures. Using modern 
techniques, equipment and pigments, a broad spectrum 
of end results are achievable. These range from skin 
camouflage procedures to natural-looking enhance-
ments, to the imitation of more youthful facial features, 
and finally to the replication of traditional makeup.

In terms of facial procedures, the most significant 
changes in appearance can be achieved through perma-
nent cosmetics for eyebrows and lips. Eyebrows can be 
enhanced and reshaped, or imitated entirely where 
there are none. These procedures are particularly use-
ful after brow-lifts, whereby new eyebrows can be 
designed and pigmented to complement the outcomes 
of the surgical procedure.

Permanent cosmetics can also provide an excellent 
complement to lip augmentation surgery. In the first 
instance, permanent cosmetics can be used to improve 
the definition of the lip line and also enhance the inten-
sity of color within the lips. Should a significant change 
to the shape of the lip be required, permanent cosmet-
ics can be used to redesign the lip contour.

Procedures around the eyes also have a role to play. 
After blepharoplasty surgery, patients can benefit from 
enhancements designed to add extra definition to the eye-
lids. These can take the form of subtle lash enhancements 
through to eyeliner procedures in imitation of traditional 
makeup. As with traditional makeup techniques for the 

eyes, permanent cosmetics can also be selectively  utilized 
to improve the illusion of balance, size, and symmetry.

61.2  Preprocedure Preparation

Following a general consultation during which require-
ments and medical health are assessed, all clients 
should undertake a sensitivity patch test for pigments 
and topical anesthetics. Reactions to permanent cos-
metic pigments are relatively rare. Topical anesthetics 
are required to aid the patient and to minimize any 
flinch responses, thus helping to maximize control and 
accuracy of depth when implanting pigment.

61.3  Pigment Blends

Best results are achieved if pigments are individually 
blended to suit the requirements of each patient (Fig. 61.1). 
At this point, the base tone of the pigment blend must be 
compared to the natural skin tone of the client to minimize 
the risk of an unnatural-looking color fade in future years.

61.4  Eyebrows

The eyebrow enhancement should be custom-designed 
and sketched onto the skin using a cosmetic pencil 
(Fig. 61.2). The general flow and direction of any natu-
ral hairs should be imitated for a realistic-looking 
result (Fig. 61.3). The procedure begins with a light 
first pass to provide a general indication of the guide-
lines. The design is quickly sketched in with the needles 
using light pressure and minimal depth (Fig. 61.4a).

New Concepts of Makeup and Tattooing 
After Facial Rejuvenation Surgery
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More pressure is applied in the second pass to 
implant pigment to the required depth (Fig. 61.4b).

Depth is ascertained by tightly stretching around 
the work area and monitoring the vibrations in the skin 
(Fig. 61.4a).

Subtle line curvature and a gradual reduction in line 
thickness can make the difference between a line that 
looks like an eyebrow hair and a line that looks like a 
tattooed line (Fig. 61.5). Changes to line thickness are 
achieved by varying the depth into which the needles 
are implanted into the skin.

Fig. 61.2 Eyebrow enhancements should be custom-designed, 
using callipers to assess symmetry and estimate general guidelines

Fig. 61.3 The general flow and direction of any natural hairs 
should be imitated for a realistic looking result

a

b

Fig. 61.4 (a) The first pass is extremely light and is intended to pro-
vide a general indication of the new eyebrow design. (b) More pres-
sure is applied in the second pass to implant pigment to the required 
depth. Note the difference between the first and second passes

Fig. 61.5 Subtle line curvature and a gradual reduction in line 
thickness can make the difference between a line that looks like 
an eyebrow hair and a line that looks like a tattooed line

Fig. 61.1 Pigments are individually blended to suit the require-
ments of each client
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Careful imitation of the finer features of natural brow 
hairs, particularly at the bulb and tail, are then added to 
maintain the visual illusion of real eyebrows (Fig. 61.6).

Final healed results can be seen in Figs. 61.7 and 
61.8.

61.5  Lips

Decisions regarding lip shape must be considered 
alongside the pigment color to be used. This is 

because increased depth of color and use of shading 
will add to the visual illusion of size and plumpness 
(Fig. 61.9).

A gentle first pass is used to delineate the new lip 
line, using light pressure and minimal depth 
(Fig. 61.10). The second pass is used to fully define 
the lip line (Fig. 61.11). A fine needle grouping is 
used to enhance color intensity and provide a crisp 
outline.

Permanent cosmetic pigments are translucent. It is 
therefore necessary to compensate for differences in 
the underlying skin tone when applying them. In 
Fig. 61.12, the areas of skin outside of the natural ver-
milion border have been intensely pigmented with a 
relatively small needle grouping. A larger needle 
grouping and slightly modified pigment blend is used 
to shade within the vermillion border (Fig. 61.13). This 
provides less intensity of color, which helps to com-
pensate for differences in skin tone between the new 
lip contour and the natural lip.

Shading techniques allow for subtle visual illusions, 
enabling flatter areas of the lip to be highlighted, thus 
giving the impression of more rounded and plump lips 
(Figs. 61.14 and 61.15).

Subtle modifications to the pigment blend and the 
use of different needle groupings and shading tech-
niques are essential elements in producing natural-
looking outcomes (Figs. 61.16 and 61.17).

Fig. 61.6 Careful imitation of the finer features of natural brow 
hairs, particularly at the bulb and tail, are then added to maintain 
the visual illusion of real eyebrows

a b

Fig. 61.7 (a) Before 
treatment. (b) After 
permanent makeup of 
eyebrows (healed result)
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a bFig. 61.8 (a) Before 
treatment. (b) After perma-
nent makeup of eyebrows and 
lips (healed result)

Fig. 61.9 Increased depth of color and use of shading will add 
to the visual illusion of size and plumpness, these factors need to 
be considered at the design stage

Fig. 61.10 A gentle first pass is used to delineate the new lip 
line, using light pressure and minimal depth. Note the significant 
change to the upper lip contour

Fig. 61.11 The second pass is used to fully define the lip line

61.6  Postprocedure Considerations

The final healed result color will be 30–60% lighter 
than it appears directly after the procedure. Skin heal-
ing balms can be beneficial in reducing pigment loss 
due to scabbing.
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Fig. 61.12 The areas of skin outside of the natural vermilion 
border have been intensely pigmented with a smaller needle 
configuration

Fig. 61.13 A larger needle grouping and slightly modified pig-
ment blend is used to shade within the vermillion border

Fig. 61.14 Shading techniques allow for subtle visual illusions, 
enabling flatter areas of the lip to be highlighted, thus giving the 
impression of more rounded and plump lips

Fig. 61.15 Final healed result

a b

Fig. 61.16 (a) Before treatment. (b) After permanent makeup of the lips (healed result)
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61.6.1  Longevity

After 30–45 days an assessment should be carried out 
to assess the healed result. A touchup may be required 
to ensure evenness of color tones. The client may ben-
efit from a color boost 12–18 months after the initial 
procedure, particularly if they chose subtle pigment 
colors. After 18–24 months, fading and degrading of 
the color is likely to commence.

61.6.2  Risks

In the majority of instances, permanent cosmetics should 
be applied after surgical procedures. If changes to the 
facial structure are made following permanent cosmet-
ics, there is a risk that the symmetries and placement 
will alter and become problematic. This is particularly 
relevant for eyebrow procedures. Removal of some pig-
ment may be required, plus correctional work.

By contrast, it is advisable that permanent cosmet-
ics are applied prior to lip augmentation procedures. 
This allows the lip shape to be accurately assessed and 
contoured prior to any changes effected by the surgical 
procedure.

The color-fade associated with permanent cosmet-
ics is often seen as a benefit because it enables the pig-
ment to be refreshed or the design amended to suit the 
needs of the client in future years. If the pigment is 
implanted too deeply, it will not fade  sufficiently. 
Instead, the pigment will be subjected to the typical 
aging process of traditional tattoos, which are more 
susceptible to pigment migration and often undesirable 

changes in color tones. Removal of the pigment is usu-
ally required in these instances.

During the fading stage, some clients can experi-
ence a type of color fade that causes the base colors to 
be accentuated – most commonly reddish or grey hues. 
Color correction techniques can be used to neutralize 
these colors and restore the desired color.

Other risks associated with permanent cosmetics 
are similar to those of traditional tattoos and include 
infections, allergic reactions to pigments, scarring, and 
ink migration. Client dissatisfaction regarding the 
shape, placement, and color of the procedure outcome 
is also a potential risk.

61.7  Conclusions

Permanent cosmetics can be used alone, or in conjunc-
tion with a range of facial rejuvenation procedures. 
The range of achievable outcomes is extremely broad, 
ranging from subtle camouflage to more dramatic 
recontouring and recoloring. In the hands of profes-
sionals, permanent cosmetics can form a beneficial 
final step in the treatment of many clients.

Recommended Reading

Armstrong ML, Saunders JC, Roberts AE. Older women and 
cosmetic tattooing experiences. J Women Aging. 2009; 
21(3):186–97.

De Cuyper C. Permanent makeup: indications and complica-
tions. Clin Dermatol. 2008;26(1):30–4.

a b
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62.1  Introduction

Since the introduction of highly active antiretroviral 
therapy (HAART) in 1996, the mortality of patients 
with human immunodeficiency virus (HIV) has 
decreased greatly making HIV infection a more man-
ageable chronic disease [1]. However, there has been 
an increase in metabolic and morphological changes 
known collectively as HIV-associated lipodystrophy. 
This syndrome, with a reported prevalence in 50% of 
patients on HAART for more than 12 months [2], is of 
increasing significance to patients and their physicians.

Lipodystrophy syndrome, first reported in 1998 [3] 
is now believed to be comprised of two main compo-
nents: lipodystrophy and lipoatrophy. Lipodystrophy 
is manifested by serum lipid abnormalities, insulin 
resistance, and increased fatty deposits (especially 
around the viscera and in the dorsal cervical region), 
while lipoatrophy is manifested by loss of subcutane-
ous fat in the periphery, buttocks, and face. This subcu-
taneous fat loss is distinct from the HIV-associated 
wasting seen in patients before the advent of HAART, 
which is secondary to loss of lean body mass. Loss of 
facial fat is perhaps the most stigmatizing aspect of 
HIV-associated lipoatrophy because it cannot be dis-
guised [4]. As a result, treatment options tend to focus 
on this aspect of the syndrome.

Despite years of in-depth research, both on a cli-
nical and cellular level, the exact mechanism of 
 HIV-associated facial lipoatrophy is unknown. 

Indeed, current research suggests the cause is multifac-
torial [5, 6]. No specific antiretroviral agent has been 
shown to be causative. However, a strong association 
exists with thymidine nucleoside reverse transcriptase 
inhibitors (tNRTIs), most likely through inhibition of 
mitochondrial DNA polymerase , leading to depleted 
mitochondrial DNA in the adipose tissue and conse-
quent cellular dysfunction. More important than spe-
cific antiretroviral agents is the influence of patient 
factors such as age (>40 years), gender (men more than 
women), and race (whites more than nonwhites) [5]. 
The strongest predictor of lipoatrophy development 
appears to be low CD4 count (<100 cells/mm3), espe-
cially in patients whose counts remained unimproved 
with treatment [5]. Thus prolonged delay in treatment, 
often requested by patients to avoid lipoatrophy, may 
be counterproductive to this goal.

Many methods have been used to diagnose HIV-
associated lipoatrophy, including dual-energy x-ray 
absorptiometry (DEXA), magnetic resonance imag-
ing, computed tomography, ultrasound, and anthropo-
metric calipers. Although useful for research, these 
methods unfortunately have high costs, problematic 
access issues, and/or high patient-to-patient variabil-
ity. A promising new technique for measuring treat-
ment effectiveness for facial lipoatrophy is advanced 
photographic three-dimensional microtopography 
imaging. Because of these testing limitations, a clini-
cal diagnosis is most commonly performed. James 
et al. [7] proposed a clinical grading scale (from 1–4) 
1 = mild to 4 = severe for facial lipoatrophy (Table 62.1) 
based on buccal-area fat loss and visualization of 
underlying facial musculature. Although not validated, 
this scale is useful for documentation. A validated, 
reliable clinical scale that considers other facial areas 
was published by Ascher et al. [9] in 2006 but has not 
been widely adopted.
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The psychosocial effects of facial lipoatrophy are 
well known. Facial lipoatrophy is the most visible and 
perhaps the most stigmatizing manifestation of HIV-
associated lipoatrophy [4, 10]. Patients often perceive 
facial lipoatrophy as the “Kaposi sarcoma of the 
twenty-first century” with resultant anxiety over the 
inadvertent disclosure of HIV status [11]. Gradual fat 
loss and resulting disfigurement of HIV-associated 
facial lipoatrophy have caused depression and lowered 
self-esteem in patients, leading to poor social func-
tioning and increased social isolation [10, 11]. In addi-
tion, the reduced libido sometimes seen with the 
condition may create quality-of-life issues [12]. 
Perceived or genuine employment discrimination has 
been reported [11].

The fear of treatment-related facial lipoatrophy has 
been cited as a reason to postpone treatment [13]. 
More important, this fear has been reported to help 
reduce patient adherence to treatment [10]. The unsu-
pervised cessation of treatment poses the risk for 
increasing the prevalence of drug-resistant strains of 
HIV [14]. Fortunately, physicians now recognize the 
psychosocial effects of facial lipoatrophy and the need 
for treatment [11]. Further education is needed, how-
ever, for governmental agencies and the health insur-
ance industry.

There are many options available for treatment of 
this disorder, including autologous fat transfer, surgi-
cal implants as well as a number of injectable devices. 
Of the injectable products, only two are FDA approved 
at this time in the United States. For the purpose of this 
chapter the remaining discussion are dedicated to the 
history, efficacy, mechanism of action, injection tech-
nique, duration of action, and complications associated 
with the use of Poly-l-Lactic Acid (PLLA) in the treat-
ment of HIV-associated lipoatrophy.

62.2  History of Poly-L-Lactic Acid (PLLA)

PLLA was first synthesized by a French chemist in 
1956. It is produced by carbohydrate fermentation of 
corn dextrose. Because PLLA is of a synthetic origin, 
no animal sensitivity testing is needed. This means no 
allergy testing is required. PLLA is biocompatible, 
biodegradable, and immunologically inert. Polylactic 
acid has been used since the early 1960s in the human 
body. When this synthetic polymer is implanted in the 
body, hydrolysis of the polymer backbone reduces the 
weight of the polymer and their degraded products are 
then metabolized by the body. Because of this the 
polymer has been used extensively in drug delivery 
systems and tissue engineering applications. There is 
at least a 45-year safety history of polylactic acid in the 
human body. It has been used since the early 1960s in 
absorbable sutures such as Vicryl™ and Dexon™. 
It has also been used as fixation devices in orthopedic 
surgery, in urethral and tracheal stents, and in dental 
implants. There have been over 7,000 published arti-
cles on uses of polylactic acid in humans. As pre-
viously stated the polylactides have been shown 
histologically to break down to the lactic acid mono-
mer. This process takes 12–18 months, depending on 
the size and shape of the polylactic acid.

Injectable PLLA, which is FDA approved in the 
United States under the trade name Sculptra™,  consists 
of microparticles of the L isomer of polylactic acid 
which are 40–60 m in diameter and of an irregular 
shape. Each particle has a molecular weight up to 
140,000 Da. These microparticles come in the form of 
a freeze-dried powder combined with apyrogenic man-
nitol and sodium carboxymethylcellulose. It is thought 
that the irregular product shape as well as the heavy 
molecular weight of the microparticles contributes to 
the slow degradation kinetics (up to 18 months) of the 
product (Fig. 62.1). Each vial of Sculptra™ contains 
150 mg of PLLA, Sodium Carboxymethylcellulose 
90 mg, and 127.5 mg Mannitol. The lyophilizate needs 
to be reconstituted with sterile water prior to injection.

Metabolism involves bioabsorption and gradual 
degradation. Polylactic acid is gradually hydrolyzed 
by nonenzymatic hydrolysis into mono or oligomers 
(C

3
H

6
O

3
) of lactic acid. These fragments are then 

phagocytized by macrophages before being eliminated 
in the form of CO

2
 and water or glucose and lactate 

(Fig. 62.2).

Description

Grade 1 Mild and localized facial lipoatrophy

Grade 2 Deeper and longer atrophy, with the facial 
muscles beginning to show through

Grade 3 Atrophic area is even deeper and wider, with the 
muscles clearly showing

Grade 4 Lipoatrophy covers a wide area, extending up 
toward the eye sockets, and the facial skin lies 
directly on the muscles

Table 62.1 James facial lipoatrophy severity scale

Reproduced with permission from Burgess and Quiroga [8]
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Poly-l-Lactic Acid was first marketed as a cosmetic 
line filler, with minimal dilution amount (1 ml) and 
dilution time, in Europe under the name of New Fill™. 
It has been used as an injectable filler since 1999 in 
more than 30 different countries. At that time, it was 
manufactured by Biotech Industries S.A. in Luxe-
mbourg. It achieved CME mark certification in Europe 
first as a line filler and then later as a volumizer. It is 
now owned and distributed by Dermik Aesthetics 
which is a subsidiary of Sanofi-Aventis (Bridgewater, 
New Jersey, USA).

The first data related to the use of PLLA in HIV-
associated lipoatrophy was presented in abstract form by 
Amard and Saint Marc in Sept of 2000 [15]. Twenty-six 
HIV + lipoatrophy patients were treated with PLLA. 
Ultrasound measurement was used to measure dermal 
thickness. A 151% increase in dermal thickness was 
found at 3 months, 196% at 6 months, and 131% at 
54 weeks.

A 96 week study was presented at the 10th Confer-
ence for Retroviral and Opportunistic Infection in 
Boston in February of 2003 and subsequently published 
in the journal AIDS in 2003 [16]. Researchers from the 
VEGA study presented the results of 50 HIV-positive 
patients after receiving PLLA for correction of facial 
lipoatrophy using a 3 ml dilution and a 2 week treat-
ment interval. Change in dermal thickness was evalu-
ated using ultrasound and color Doppler preformed 

by the same trained radiologists. They found a threefold 
increase in dermal thickness that was sustained at 
72 and 96 weeks.

An early study performed by Lafaurie et al. [17], 
involved treating 40 patients with facial lipoatrophy. 
In this study, the product was diluted with 3 ccs of ster-
ile water and 1 ml Lidocaine and the patients were 
treated with 150 mg (1 Vial) per cheek every 15 days. 
Efficacy was evaluated at 2 months and after 6 months 
utilizing 3D photos analyzed by digital surface photo-
geometry software. Results showed a mean increase of 
dermal thickness of 2.3 mm at the end of treatment. 
Results were maintained at 2 and 6 months.

Moyle et al. [18] performed the first randomized 
clinical trial using PLLA as a treatment for HIV-
Associated lipoatrophy. Thirty patients were random-
ized to either immediate or delayed treatments, using 
three fixed treatments at 2 week intervals. Efficacy was 
measured by ultrasound measurement of skin  thickness. 
Mean increases in skin thickness of 4–5 mm were 
observed in the treated but not in the untreated group. 
After delayed treatment, no inter group differences 
were observed. Of note, ultrasound measurements in 
nearby, but untreated areas, did not show any increase 
in skin thickness.

In 2002 in the United States when PLLA was still 
under the name of New Fill™, PLLA was first obtained 
to treat individual patients with facial lipoatrophy 

Degradation of Poly-L-Lactic Acid (PLLA)
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using the personal use importation (PUI) process regu-
lated by the Food and Drug Administration (FDA). 
The PUI requires that the foreign drug or device be 
distributed noncommercially in volumes not consid-
ered excessive. (i.e., a 3 month period supply or less). 
The FDA stipulated the intended use of the drug or 
device be appropriately identified and affirmation had 
to be made in writing by the patient that the treatment 
was for personal use [19].

The data of two US studies, the APEX002 [20] and 
the Blue Pacific Study [21], were used when PLLA 
was submitted to the United States FDA for approval 
of the treatment of HIV-associated lipoatrophy, which 
was granted in August, 2004. Both were open-labeled 
single-center Investigational Device Exemption (IDE) 
studies meant to assess the efficacy and safety of PLLA 
in HIV-associated lipoatrophy.

The APEX002 trial involved 99 patients who were 
given one to six treatment sessions, 4–6 weeks apart, 
with PLLA. The average treatment sessions ranged 
from three to four. Patients and physicians rated the 
degree of lipoatrophy on a scale of 1–5 before, imme-
diately after treatment, at 6 months and at 12 months. 
Patients were followed with serial photography. 
Seventy-seven patients considered both their cheeks 
and temples to be affected by lipoatrophy and 
22 patients at baseline considered only their cheeks to 
be affected. On a scale of 1–5 (1 = mild, 5 = most 
severe), mean lipoatrophy at baseline was 3.58 in the 
cheek area, compared with 2.36 in the temples, decreas-
ing to 1.51 and 1.32, respectively, prior to final treat-
ment. Six months and 12 months after treatment cheek 
lipoatrophy was rated at 0.97 and 0.79, respectively: 
and at these time points the temples were rated 
1.01– 0.47, respectively. On a satisfaction scale of 1–5, 
with 1 being unsatisfied and 5 very satisfied, at the end 
of treatment satisfaction was 4.71, at 6 months 4.83, 
and at 12 months 4.69.

In the Blue Pacific study patients received deep der-
mal/subdermal injections of PLLA into targeted treat-
ment areas using 1–6 ml of PLLA, reconstituted with 
3 ml of sterile water for injection per vial (50 mg of 
PLLA per milliliter), per session. Volume of PLLA 
injected at each treatment session was subjective and 
individualized to produce the desired filling effect 
for that patient based on the investigators previous 
 experience. A typical treatment session involved inject-
ing 6 ml of the product. No more than 6 ml of reconsti-
tuted PLLA (two vials) were used at any one treatment 

session. Sessions were scheduled 3 weeks apart with 
an allowed variability of 10 days. In order to assess the 
desired correction during the study period and for 
6 and 12 months following the last treatment session, 
buccal skin thickness was measured by skin calipers. 
A total of 99 patients (97 males, 2 females) consented 
for participation in the study.

Of the 97 patients who completed the treatment 
series, 75 patients physically returned to the study site 
for their 12-month follow-up visit. Of these 75 patients, 
all patients experienced an increase in skin thickness 
as measured by skin calipers. Compared with baseline 
skin thickness, patients at the end of the treatment had 
an average 65.1% increase, which increased to 68.8% 
at 6 months and was maintained at 73% at the 12-month 
follow-up period. The increases in skin thickness were 
statistically significant at all time points.

On a scale of 1–5 with 1 being Dissatisfied and 
5 being Very Satisfied, 97 patients reported a mean satis-
faction score of 4.6 at the end of treatment, 77 patients 
reported a mean of 4.6 at 6 months, and 75 patients 
reported a mean of 4.8 at the 12 month follow-up visit. 
Mean Physician Satisfaction with overall correction 
was 4.5 at the end of treatment, 4.7 at 6-month follow-
up, and 4.8 at 12-month follow-up. Initial facial lipoa-
trophy severity, as graded by the published James Scale 
[7] (Table 62.1) ranged from 1 (mild) to 4 (severe). 
The mean was 2.8. Table 62.2 displays the median 
number of treatments required for full correction, as it 
relates to initial degree of facial lipoatrophy. Most 
patients required between three and six treatments. 
Four patients (4.1%), with the most severe lipoatrophy, 
clinically could have used more than six treatments but 
were limited by the study design. There were no 

James Scale No. of patients Median number  
of treatments by  
James Scale Class

1 = Mild 10 3

2 23 4

3a 43 5

4 = Severe 22 6

Total 98a

Table 62.2 Distribution of patients by James Scale Class 
and median number of treatments required for full correction

Reproduced with permission from Mest and Humble [21] 
aOne patient found to be HIV and was removed from study after 
one treatment



69562 Poly-L-Lactic Acid for the Treatment of HIV-Associated Facial Lipoatrophy

clinically significant changes seen in serum venous 
lactate levels throughout the study.

The last study that should be briefly mentioned for 
completion of the history of this product is the cosmetic 
trial that was completed in 2006 (Table 62.3) [29]. The 
study was a 13 month, multicenter trial involving 233 
subjects. The study was randomized and the evaluators 
were blinded. A split-face subjective evaluation was 

used as one side of the patients face at the nasolabial 
crease was injected with Cosmoplast™ (human colla-
gen) and the other with Sculptra™. The objective of the 
study was to determine longevity and satisfaction with 
correction compared with the gold standard at the time 
which was Cosmoplast™. The Cosmoplast™ side 
demonstrated satisfactory improvement until 3 months 
and the Sculptra™ side up to end of the clinical trial 

N Injection 
method

Needle size Reconstitution 
volume

Treatment 
interval

Nodule/papule 
rate (%)

Studies using cross-fanning injection technique

Mest and Humble [21] 
(Blue Pacific study)

99 Cross-fanning 25 gauge 1.5 in. 3 ml SWFI 3 weeks 
(±10 days)

13

Mest et al. [22] (Blue 
Pacific study)

65 Cross-fanning 25 gauge 1.5 in. 3 ml SWFI 5 weeks 
(±10 days)

8

Hanke and Redbord [23] 65 (27 
HIV+; 
38 HIV−)

Cross-fanning 25 gauge 1 in. 3 ml SWFI 2 ml 
lidocaine

4–6 weeks 6

Burgess and Quiroga [8] 61 Cross-fanning 25 gauge 1.5 in. 4–6 cc 
bacteriostatic 
water

3–6 weeks 3

Woerle et al. [24] 300 Cross-fanning 26 gauge 3 ml SWFI 2 ml 
lidocaine

4–6 weeks <1

Studies using other injection techniques

Valantin et al. [16] 
(VEGA study)

50 NR NR 3–4 ml SWFI 2 weeks 44

Moyle et al. [18] and 
(Chelsea and Westminster 
study) 18

30 NR NR 2 ml SWFI 1 ml 
lidocaine

2 weeks 31

Onesti et al. [25] 4 NR 25 gauge 3–4 cc SWFI 2–3 weeks 25

Guaraldi et al. [26] 59 NR 26 gauge 4 ml SWFI 4 weeks 23

Lafaurie et al. [17] 94 NR 26 gauge 0.5 in. 3 ml SWFI 1 ml 
lidocaine

2 weeks 13

Engelhard and Knies [20] 
(Apex 002 study) (Data 
on file, sanofi-aventis 
U.S. LLC)

99 NR NR 3 ml SWFI 4–6 weeks 
(±10 days)

6

Cattelan et al. [27] 50 Multiple 
parallel or 
crisscross 
passes

NR 3–4 ml SWFI 
6–8 ml SWFI 
(for thinner 
skin)

2–4 weeks 0

Borelli et al. [28] 14 Tunneling 
(Crisscross 
and fan shape)

26 guage 4–5 ml SWFI 
1 ml lidocaine

4–6 weeks 0

Table 62.3 Summary of studies of PLLA treatment and HIV lipoatrophy

HIV− human immunodeficiency virus negative, HIV+ human immunodeficiency virus positive, NR not reported, SWFI sterile water 
for injection
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period which was 13 months. Evaluation of safety data 
showed a similar incidence of nodule production and 
papule rate (6.9% vs. 6.0% and 8.6% vs. 3.4%) between 
products.

62.3  Efficacy

Direct comparison of PLLA studies for efficacy is dif-
ficult secondary to the variability in study design. 
Treatment numbers vary significantly depending on 
whether the study used a fixed number of treatments 
[16, 18, 30] or adjusted number of treatment vials to 
obtain maximal patient correction of the underlying 
lipoatrophy [8, 20, 21, 28]. Variability in facial lipoat-
rophy severity and heterogeneity of study subjects add 
to the difficulty. The most common objective measure 
of efficacy has been ultrasound of skin thickness, ide-
ally performed by a single radiologist [16, 18, 26, 28]. 
Recently, Carey has called into question the validity 
and reproducibility of ultrasound as a measure of facial 
lipoatrophy [31]. Other measures include 3D photog-
raphy, Visual Analog Scale (VAS), skin calipers, and 
CT scans for linear measurement at fixed points. 
Regardless of the instrument used, the range of 
improvement that is documented is in the millimeters 
of improvement. What is more noticeable is the marked 
visual improvement in patients after treatment with 
PLLA (Figs. 62.3–62.5).

In general, the number of treatments needed for full 
correction of normal contours is directly related to the 
degree of facial lipoatrophy present. This was rein-
forced with the findings of the original Blue Pacific 
study [21]. There is a natural variability to patient 
response to PLLA as it is 100% dependent on the 

patient’s reaction to the PLLA and reported subsequent 
stimulation of endogenous collagen. In the author’s 
experience, darker skin types respond very well to 
PLLA as do younger patients and patients with thicker 
skin. This individual patient response to treatment was 
documented in the VEGA study [16]. In this study, 
although individual variability in ultrasound thickness 
with treatment was noted, all patients did statistically 
significantly respond to treatment at all time points 
measured.

As a secondary measure of efficacy, patient and 
physician satisfaction has been measured after treat-
ment with PLLA. Again, use of various scales and end 
points make direct comparisons between studies 
impossible. However, despite the differing measure-
ment tools utilized, the persistent overlying finding is 
one of significant patient satisfaction that persists 
through the follow-up period (Table 62.4). This consis-
tent degree of patient satisfaction supports the efficacy 
of PLLA treatment of facial lipoatrophy. In the longest 
study to date (36 months) Mest and Humble [33] 
showed a continued high degree of patient satisfaction 
(4.9 on a scale of 1–5) at 36 months. Of note, in a study 
by Orlando et al. [32], it is stated that the presence of 
“lumps” did not alter patient satisfaction, reflecting the 
importance of the return of normal contours to this 
patient population.

An additional secondary efficacy measure that has 
been studied is the effect of PLLA treatment on the 
Quality of Life (QoL) of patients with HIV-associated 
lipoatrophy. These results are at first very confusing 
and mixed with some studies showing a significant 
improvement in the QoL of patients [16, 26], others not 
showing any improvement, and several studies showing 
a mixed pattern [18, 30]. The earliest studies, such as 
the one by Lafaurie et al. [17] used QoL questionnaires 

a b c

Fig. 62.3 (a) Before treatment. (b) After treatment. (c) One year after treatment
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that were developed for HIV patients prior to the use of 
HAART therapy and its resultant body changes. Use of 
updated QoL questionnaires such as the Short Form 
36v2 Health Survey [34] showed statistically signifi-
cant improvement in components of the mental health 
portion but not the physical health summary [30]. Using 
newly developed scales (Multidimensional Body-Self 
Relations questionnaire-Appearance Scales) Carey [30] 

was able to show improvement between randomized 
patients undergoing immediate versus delayed treat-
ment with PLLA. Perhaps the best developed and stud-
ied tool is the AIDS Clinical Treatment Group (ACTG) 
Assessment of Body Change and Distress (ABCD) 
scale. Several studies [26, 32] have confirmed the 
importance of PLLA treatment for facial lipoatrophy 
using the ABCD scale.

a b c

Fig. 62.5 (a) Before treatment. (b) Three months after treatment. (c) One year after treatment

a b c

Fig. 62.4 (a) Before treatment. (b) Three months after treatment. (c) One year after treatment
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62.4  Mechanism of Action/Histology

PLLA differs from other fillers in that it is dependent 
on the host response to accomplish filling. Clinically, 
this is represented by an initial volume effect, due to 
the volume of hydrogel (diluent water plus PLLA 
microparticles) injected. This effect lasts up to 1 week. 
The secondary, long lasting clinical effect is believed 
to involve collagen synthesis, which by definition is a 
delayed mechanism of action. PLLA is one of the few 
soft tissue fillers which can be termed a true biocatalyst 
or biostimulant [35–37]. Since the host immune 
response is involved in fibroblast behavior to some 
degree, and fibroblasts are responsible for collagen 
synthesis, potential differences to treatment with PLLA 
in patients with an intact immune system have been 
proposed as possible. In terms of response to treatment, 
in the authors over 8 years of experience with both cos-
metic and HIV patients, this has not been the case. 
Cosmetic patients in general require fewer treatments 
in that the volume loss due to the lipoatrophy of aging 
is much less than HIV-associated lipoatrophy. The 
slightly greater potential for delayed complications in 
nonimmune suppressed individuals is discussed in 
more detail in the complication section of this chapter.

This delayed mechanism of action is important to 
remember when treating patients with HIV-associated 
lipoatrophy with PLLA. The current recommendation is 

to wait 4–6 weeks after treatment to access the need for 
additional treatment. This treatment interval can be 
lengthened as patients approach full correction to maxi-
mize time for the correction to occur and minimize the 
chance of overcorrection. In the original Blue Pacific 
study, patients appeared to improve clinically in their 
correction up to 6 months after their last treatment [21].

Well-controlled, sequential, multipatient clinical his-
tology documenting the exact mechanism of action in 
humans is lacking for PLLA. In the mouse model, 
Gogolewski et al. [3] showed, at 1 month after PLLA 
implantation, a microparticle polylactide surrounded by 
a 100 mm thick capsulation with an increase in vascu-
larity. Histology at 3 months revealed a decrease in cell 
numbers and capsule thickness of 80 mm. At 6 months 
capsule thickness had decreased and the surrounding 
areas were composed entirely of collagen fibers. At 
18 months the microparticles were shown to still exist 
with collagen neogenesis and no signs of inflammation. 
Lemperle [38] studied the histologic reaction in his own 
forearm to poly-l-lactic acid. At 1 month there was a 
fine capsule around the implant. At 3 months the 
PLLA microspheres were intact, and surrounded by 
macrophages and lymphocytes. At 6 months the PLLA 
microspheres were degraded and deformed, and sur-
rounded by macrophages and giant cells. At 9 months 
the PLLA microparticles completely degraded and there 
was no detectable scar tissue. This differs somewhat 

Study N Scale

Guaraldi et al. [26] 20 Aesthetic facial satisfaction score (scale not specified), mean ± SD

Baseline Week 24 Change

20 ± 20 83 ± 17 51 ± 32

Orlando et al. [32] 91 Aesthetic facial satisfaction score (0 = poor, 10 = best), mean ± SD

Baseline Week 48 p-value

3.3 ± 2.1 6.2 ± 2.0 <0.0001

Lafaurie et al. [17] 94 Satisfaction about the aspect of your face in relation to the lipoatrophy (0 = dissatisfied,  
10 = total satisfaction), median score (min:max)

Baseline End of 
treatment

12 mo FU p-value

3.4 (0:9.3) 6.8 (1.7:9.9) 7 (1.8:9.5) <0.0001

Mest and Humble [21] 98 Satisfaction score (1 = dissatisfied, 5 = very satisfied) mean rating

End of 
treatment

6 month FU 12 month FU

4.6 4.6 4.8

Table 62.4 PLLA patient satisfaction
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from the accepted clinical duration of PLLA in HIV-
associated lipoatrophy of 18 months [16, 33] or longer 
in cosmetic patients [39, 40].

Histology in clinical patients has been confined to 
biopsies of nodules and papules. These biopsies are 
rare in that most patients are not clinically bothered by 
these events in that the vast majority of nodules and 
papules are palpable, but nonvisible. Therefore, 
patients rarely opt to have them excised for micro-
scopic examination. In the Blue Pacific study [21], one 
patient developed an infraorbital papule that the patient 
elected to have surgically removed at a scheduled 
blepharoplasty. Histology showed birefringent parti-
cles surrounded by giant cells (Fig. 62.6). Beljaards 
et al. [41] reported similar histologic findings in their 
report of complications with early, cosmetic use of 
PLLA. It is unknown, but assumed that nodule/papule 
formation is related in some way to the generalized, 
underlying mechanism of action of PLLA.

62.5  Technique

A brief review of facial anatomy or more specifically 
facial fat anatomy is relevant to understand the changes 
that occur on the anatomic level with HIV-associated 
lipoatrophy. An understanding of this anatomy is help-
ful in planning how and where to place the PLLA for 
optimum results.

The facial fat can be divided into two layers. The 
first layer is superficial, between the skin and the 

superficialis fascia. Its function is essentially protective 
and has a fairly even distribution. The thickness of this 
layer is dependent on total body fat, as well as genetics 
and nationality. The other layer is deep, under the 
superficialis fascia. Its principal function is mechani-
cal. This layer is made up of several fat pads, including 
the intraorbital fat pad, the suborbicularis oculi fat pad 
(SOOF), the retro-orbicularis oculi fat pad (ROOF), 
the galeal fat pad, the temporal fat pad, the malar fat 
pad, and the buccal fat pad. Of these, the temporal, 
malar, and buccal fat pads are the most commonly 
affected by HIV facial wasting. However, the pattern is 
quite variable from patient to patient.

Fat is a well-vascularized tissue with high meta-
bolic activity. In addition to its structural role, fat tis-
sue serves as a reservoir for energy storage. The 
number of fat cells generally is assumed to be stable 
after the completion of adolescent growth. Changes in 
the volume of fatty tissue relate to the size of the cells 
and their overall lipid content. Cells removed by lipo-
suction or other surgical procedures do not regenerate. 
In healthy patients, cells shrink with overall weight 
loss and in fact, may dedifferentiate. However, subse-
quent weight gain causes redifferentiation of the cells 
with an increase in volume.

Fat tissue consists of fat cells, which have thin cell 
membranes enmeshed in a fibrous network. Without 
the supporting fibers, the cells tend to collapse. An 
additional supporting network of connective tissue 
structure creates lobules of fat.

As a side effect of HAART, HIV-associated lipoa-
trophy may result and can progress toward near com-
plete subdermal facial fat loss in some patients. 
There is also an associated reduction in the size of 
the deeper fat pads. This fat loss causes changes in 
the other soft tissues of the face, leaving atrophic 
regions of generalized tissue ptosis and loss of the 
convex contour of the face that represents normal 
health and youth.

An individual, regional anatomic assessment of 
the face and the associated underlying fat structures 
affected by the lipoatrophy better guide the treat-
ment for the optimum benefit from soft tissue  fillers. 
With soft tissue fillers, one is essentially remaking 
the underlying fatty support to correct the flattening 
and hollowing that is present and replacing it with 
the normal contours of the face. Although not 
replacing fat with fat, correct placement of soft 
 tissue fillers can dramatically reshape the face 
(Figs. 62.3–62.5).

Fig. 62.6 Biopsy of papule (×100), with H&E stain, showing 
birefringent particles surrounded by giant cells
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The technique used to administer PLLA has evolved 
considerably since its introduction in Europe in 1999. 
Originally considered a dermal line filler, and not fully 
appreciating the mechanism of action led to its dilution 
with the minimal amount of water (1 mL) and place-
ment higher in the dermis. This led to too robust of 
collagen synthesis with resulting surface irregularities 
and relatively poor outcomes [41]. Subsequent initial 
studies [16, 18, 20, 21] of PLLA in HIV lipoatrophy 
involved dilution to 3 ml with excellent efficacy but 
still somewhat high rates of adverse events. Further 
refinement of technique has evolved to greater dilution 
volumes (6+ ml total diluent), greater dilution times 
(>24 h), longer treatment intervals (4–6 weeks), and 
post procedure massage as standards of care when 
using PLLA. The overlying concept is that as a par-
ticulate suspension that stimulates collagen formation 
gradually, it is important to deliver the PLLA particles 
in as uniform of a manner as possible.

Factors such as age and the area for correction 
should be taken into account when planning a treat-
ment regimen [42]. In general, the number of injec-
tions per session and total volume of correction is 
determined by the size of the area to be corrected. For 
example, if lipoatrophy is particularly severe, a cheek 
may require as many as 20 injections of 0.1–0.2 ml 
each [42]. Small marks can be made with a water-sol-
uble surgical pen around the area to be injected. Marks 
should be made with the patient in the sitting position 
to better assess facial laxity.

There are two types of injection techniques recom-
mended for PLLA, which are known as threading/tun-
neling and depot. Threading or tunneling is the most 
appropriate technique for the mid and lower face 
(cheek, preauricular and malar regions) and should be 
administered in a cross-hatching type pattern to more 
evenly cover the desired treatment area and avoid any 
skip areas [28]. In this area, the needle should be 
inserted past the deep dermis to the junction with the 
upper subcutaneous layer at a 30°–40° angle, followed 
by lowering of the needle to inject parallel to the skin 
[43]. A change in tissue resistance should be felt as the 
needle traverses the dermal–subcutaneous junction 
[24]. Poly-l-lactic acid is injected as the needle is 
withdrawn in a retrograde fashion, stopping short of 
the dermis. A recent refinement of technique is the 
additional placement of PLLA in the supraperiosteal 
plane where available, such as the midface. The benefit 
of this being improved efficacy secondary to the 

subsequent volume enhancement being only able to 
move in an anterior or forward direction.

The depot technique is recommended for other 
areas, such as the temples or upper zygoma. Specifically 
for the infraorbital area, PLLA injection should be 
reduced to small boluses of 0.05 ml per injection. The 
needle should be placed below the orbicularis oculi 
muscle, depositing the product just above the perios-
teum [24]. When treating the temples, the needle 
should be inserted at a 45° angle, with the final product 
placed below the level of the temporalis muscle fascia. 
When injecting, it is important to use a reflux maneu-
ver before depositing PLLA to ensure that a blood ves-
sel has not been entered [28].

As a biostimulant, PLLA is dependent on the 
patient’s own stimulation of fibroblasts to lay down 
new collagen. Areas of active muscle, such as the 
orbicularis oculi and facial muscles around the mouth 
area, cause an increase in fibroblast stimulation. As 
such, these areas tend to require less product per square 
centimeter as well as fewer treatment sessions. In gen-
eral, to avoid overcorrection, a minimal amount of 
product should be used for each injection (0.1–0.2 ml) 
and each injection site should be spaced at 0.5–1 cm 
intervals apart [42]. Of note, deeper, more atrophic 
areas are corrected with additional treatment sessions 
rather than additional product at the initial treatment, 
to avoid an overabundant formation of collagen in that 
area. Injections are carried out with a 25- or 26-gauge 
needle and the treated area should be massaged follow-
ing every two to three injections [42]. Patients should 
also be advised to massage the treatment area periodi-
cally for several days after treatment. Lidocaine may 
be added to the product immediately prior to use to 
increase patient comfort.

62.6  Longevity

When discussing longevity with any reconstructive 
treatment, it is important to clarify between absolute 
duration of action and more importantly, clinical dura-
tion of action. That is, specifically, the time to clinical 
retreatment. This is especially important in patients 
with HIV facial lipoatrophy as the psychological mean-
ing to patients of even a mild decrease in correction 
of the normal facial contours is significant. Naturally, 
this threshold will vary from patient to patient. 
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This concept becomes important when analyzing vari-
ous long-term studies using PLLA in facial lipoatro-
phy. In the VEGA study [16], patients were not allowed 
interval treatments for 96 weeks. At the end of the 
study, patients were still visually improved compared 
to baseline. Since this was one of the pivotal studies 
used as part of the US FDA approval of PLLA, the 
product labeling for duration of PLLA effect is that the 
product “persists” for up to 2 years. In the other pivotal 
study evaluated by the US FDA, Moyle et al. [18] 
found that 14 of 27 patients had received additional 
PLLA treatments between the end of the initial study 
(6 months) and the long-term follow up visit at 
18 months. It should be noted that in 10 of these 
patients, treatment was in areas not previously treated, 
which highlights the fact that clinically, physicians 
treating patients with facial lipoatrophy are dealing 
with possible continued fat loss. Patients should be 
counseled as such when undergoing treatment with any 
substance. In addition, this study used a fixed dosing 
scheme and therefore some patients may not have been 
fully corrected after the initial treatment series. Lafaurie 
et al. [17] in a 2005 study found that statistically, the 
probability of reinjection 15 months after the end of 
treatment was 45% as assessed by the Kaplan–Meier 
method. Of the 61 patients reported by Burgess [8], 
following fixed three treatments, significant improve-
ment and dermal thickening was retained in 37 patients 
for 6 months, 1 year for 10 patients, 18 months for 
9 patients, and 2 or more years for 5 patients.

In the longest-term follow-up study (36 months) to 
date on PLLA and HIV facial lipoatrophy, the exten-
sion study of the original Blue Pacific study examined 
the 75 patients who returned for measurement at month 
12 [33]. PLLA was reconstituted with 5 ml of sterile 
water 2 h prior to injection and was injected into target 
treatment areas in the deep dermal/subcutaneous layer. 
A total of 1–10 ml of PLLA was given via a cross-
fanning injection technique; utilizing a 25-gauge 
 1.5-in. needle, 0.1–0.2 ml threads of PLLA were placed 
per injection in a retrograde manner. Similar injections 
were then placed at approximately 90° to the original 
injections in the treatment areas. No more than 10 ml 
of reconstituted PLLA was injected at any single treat-
ment session. Patients were treated at 5-week intervals 
(maximum deviation of 10 days) until full correction 
was obtained. Patients could receive a maximum of 
12 treatment sessions over the 24-month study period 
if need was mutually agreed on by the treating 

physician and the patient. Caliper skin thickness was 
measured, and serial digital photographs were taken 
before each subsequent treatment session to assess the 
continued efficacy of PLLA.

Of 75 patients, 65 (63 male and 2 female) required 
retreatment during the study period and consented to 
participate in the retreatment study. Of the ten eligible 
patients who did not enter the retreatment study, nine 
continued to have persistent correction after 36 months 
and did not require retreatment during the extension 
phase, and one patient was treated at 30 months by his 
local physician.

Table 62.5 demonstrates the study results according 
to severity of original (presenting) facial lipoatrophy by 
the James scale: 1 (n = 8), 2 (n = 11), 3 (n = 32), and 
4 (n = 14). The time to first retreatment varied by the 
original James scale score: 1 (21.4 months),  
2 (15.7 months), 3 (14.0 months), and 4 (13.0 months). 
Patients with mild (James scale score 1) facial lipoatro-
phy had a mean of 1.9 retreatments, whereas those with 
moderate to severe facial lipoatrophy required more 
retreatments: for James scale score 2, 3, and 4 the mean 
number of retreatments were 3.4, 4.4, and 4.8, respec-
tively. Approximately 50% of patients (n = 34) required 

Original James 
Scale classification

1(n = 8) 2(n = 11) 3(n = 32) 4(n = 14)

Mean number of 
treatments 
in original Blue 
Pacific study

3.3 4.3 5.2 5.5

Mean skin 
thickness changea 
before first 
retreatment (mm)

+0.2 0 −0.3 +0.3b

Mean time to first 
retreatment 
(months)

21.4 15.7 14.0 13.0

Mean number of 
retreatments over 
the 24-month 
study

1.9 3.4 4.4 4.8

Table 62.5 Distribution of treatments and retreatments 
by original James Scale

Reproduced with permission from Mest and Humble [33]
aChange from end of treatment in the Blue Pacific study to time 
of first retreatment
bIncludes one patient who presented for initial retreatment with 
areas of overcorrection/irregular growth. Exclusion of this 
patient yields −0.2 mm
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3 retreatment sessions to maintain satisfactory correc-
tion as determined by both patient and physician.

The mean skin thickness change before first retreat-
ment generally varied by presenting James scale score: 
1 (+0.2 mm), 2 (0), and 3 (−0.3). It should be noted 
that the mean increase (+0.3) in skin thickness observed 
in patients with severe facial lipoatrophy (James scale 
score 4) was solely attributed to areas of overgrowth in 
1 patient that skewed the results. Mean change for all 
other patients with James scale scores of 4, excluding 
this patient, was −0.2 mm.

This study design was limited by the absence of a 
predetermined threshold to determine the need for 
retreatment. This may have contributed to the large 
number of patients (36 of 75) who opted to have their 
first retreatment at the time of their 12-month, on site, 
follow-up from the original Blue Pacific study [21]. 
These patients were already at the study site, eligible 
for retreatment and may have elected to undergo 
retreatment with the goal of maintaining correction 
rather than wait for a decrease in correction. In addi-
tion, this study did not limit treatment to areas already 
treated. It was noted by the study authors that a few 
patients actually had an increase in skin caliper mea-
surement in their originally treated (and measured) 
areas but requested treatment in other areas not previ-
ously treated. Consequently, the study authors con-
cluded that an exact answer to the rate of loss of 
correction over time was not possible from their study. 
The study also concluded that, in general, PLLA was a 
safe and effective long-term treatment option for HIV-
associated facial lipoatrophy. Patients with milder 
facial lipoatrophy required fewer injections and had 
more sustained correction than those with severe facial 
lipoatrophy. Twelve percent of patients had greater 
than 36 months of sustained correction. All patients 
receiving treatment of facial lipoatrophy with PLLA 
were highly satisfied with the results of the therapy.

The conclusion as to the longevity of the product is 
therefore somewhat variable. Whether it is 6 months or 
36 months and beyond depends on a number of factors 
including individual response to treatment, possible 
ongoing fat loss, treatment technique variability, and 
treatment quantities utilized. Clinically, the average 
time to re-retreatment in the chapter authors experi-
ence is approximately 18 months. As such, it is at least 
reasonable to consider PLLA a semipermanent filler. 
Of note, there appears to be a difference in longevity 
when comparing the use of PLLA in HIV-Associated 

facial lipoatrophy and the lipoatrophy of aging. 
Published reports out of Europe [39, 40, 42] have doc-
umented a cosmetic indication duration of effect of 
3–4 years and beyond.

62.7  Complications

Possible adverse events common to all injectable 
products may include tissue response to the injection 
procedure itself, such as bruising and swelling. 
Adverse events may relate to the properties of the 
product used or the technique of administration [44]. 
In regards to PLLA, the most common adverse event 
that is prominently discussed is the possibility of 
small (<5 mm) subcutaneous papules. In key studies 
for PLLA, subcutaneous papules were found in 44% 
[16], 31% [18], 6.1% [20], and 13.1% [21] of the 
patients. A more complete papule/nodule rate of vari-
ous studies on PLLA in HIV facial lipoatrophy is 
found in Table 62.2. Rates as low as 0.139% have 
been reported in a long-term mixed population of 
cosmetic and HIV+ patients [39].

These subcutaneous papules tend to be nonvisible 
and asymptomatic (noninflammatory). These papules 
are rarely biopsied as they are not usually bothersome 
to patients. Therefore the exact histopathology is lack-
ing. Isolated biopsies have shown birefringent particles 
surrounded by giant cells (Fig. 62.6). In general, the 
common clinical belief is that they represent a local-
ized, excessive, collection of PLLA particles, reactive 
cells, and resultant collagen bundles.

The risk of adverse events associated with PLLA is 
minimized if appropriate preinjection and injection pro-
cedures are employed. The area selected for treatment 
should be appropriate; injections to the periorbital area 
should be reserved for experienced injectors and injec-
tions should be avoided in areas such as the lips, neck, 
or glabella. Based on initial studies, a minimum of 
2 weeks is recommended in the product insert, between 
each treatment. However, clinical experience has shown 
it is best to wait 4–6 weeks between treatment sessions 
as this allows the physician to properly assess the needs 
of the patient and the effects of the treatment.

It is also important that PLLA is reconstituted prop-
erly, as nonhomogeneous reconstitution of PLLA or 
injection less than 2 h after reconstitution have both 
been associated with an increased risk of side effects. 
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It has been found that papule/nodule formation may be 
associated with high concentrations of localized PLLA 
(i.e., dilution of the contents of one vial with 3 ml ster-
ile water for injection [SWFI]). Published information 
also suggests that additional dilution time (24 h) 
beyond the 2 h minimum may further decrease the risk 
of papule/nodule formation [24, 28]. Therefore, a rec-
ommended technique is to dilute PLLA with 6 ml 
SWFI and to reconstitute for at least 2 h prior to use. 
Again, additional dilution time (>24 h) may be benefi-
cial. Of note, in cosmetic patients the dilution amount 
is usually higher in an attempt to further minimize 
papule/nodule formation in this patient population that 
tends to be risk averse. Administration should be by 
superficial subcutaneous injection. Finally, to ensure 
that the product is evenly dispersed throughout the tis-
sues the injection area should always be massaged 
posttreatment. Patients are also encouraged to massage 
the treated areas postprocedure for several days. By 
avoiding a localized accumulation of PLLA, the risk of 
papule/nodule formation will be minimized.

A clearer picture is evolving regarding the long-
term natural course of resolution of these subcutane-
ous papules. The 24-month VEGA study [16] reported 
that 6 of 22 papules resolved spontaneously. In the 
36-month Blue Pacific follow-up study [33], the 
authors reported that all but one (12 of 13) of the small 
(<5 mm) papules that formed during the original study 
had resolved by the end of the retreatment study. 
In addition, in 5 (7.7%) of the 65 patients, a total of five 
new, small (<5 mm), nonvisible papules were reported 
all occurring within 2 and 7 months after retreatment. 
Four resolved spontaneously; one patient elected surgi-
cal excision of an infraorbital papule that was resistant 
to conservative treatment measures (including needle 
desiccation and dilution and treatment with intrale-
sional 5-fluorouracil (5FU)/steroid injection). Another 
patient presented at retreatment with areas of relative 
overcorrection, but no discrete papules. This patient 
had severe lipoatrophy (James scale score of 4) in the 
original study; the overgrowth was believed to be sec-
ondary to an overaggressive original treatment dosage 
per area. The patient responded to treatment that was 
administered in adjacent areas of the face to minimize 
the contour irregularities.

The majority of the studies on PLLA and HIV facial 
lipoatrophy have been heavily weighted to White 
males. As part of the US FDA approval of PLLA, a post-
marketing study looking at PLLA to treat people of color 

and women with lipoatrophy was required. Enrollment 
started in November 2005 on a 5 year, multi-center 
phase four registry study. The 1-year, interim analysis 
abstract [22] showed that there were numerically fewer 
adverse events (nodules/papules) in darker skin types. 
There were also no reports of hypertrophic scars or kelo-
ids in darker skin types. In addition, there was no differ-
ence in clinical response between genders.

As it appears that most of these papules are self lim-
ited, the treatment of them should therefore be conser-
vative. The ideal one is to avoid them by following the 
above procedures. The formation of a papule, if it is to 
occur, is somewhat delayed, usually in the range of 
2–7 months. Initial treatment consists of physically 
attempting to break up the accumulation of PLLA par-
ticles. This can be accomplished by an injection of the 
papule and surrounding area with local anesthetic con-
taining epinephrine and subsequent needle desicca-
tion/subcision with a small caliber needle (25 or 26 
gauge). The goal of treatment is not to completely rid 
the patient of the papule but to make it smaller and 
therefore more prone to the natural degradation pro-
cess. This treatment can be done weekly as necessary. 
If the physician or patient requires a more aggressive 
treatment, low dose Triamcinolone-10 (0.2 ml) with 
5FU 50 mg/ml (0.8 ml) can be used to slow the mitotic 
activity of the fibroblasts stimulated by the PLLA. 
Of note, high-dose, nondilute triamcinolone is not rec-
ommended as the majority of the papules are self lim-
ited and the subsequent skin depression possible after 
use of high-dose triamcinolone may become apparent 
after the papule resolves (Fig. 62.7).

There have been isolated reports of rare (<0.1%) 
inflammatory papules occurring late after PLLA usage 
[45]. This inflammatory reaction is very robust and 
routinely occurs no sooner than 12 months after PLLA 
treatment. It is felt to be a T cell-mediated delayed sen-
sitivity response and therefore has been reported more 
in patients with an intact immune system, but the chap-
ter authors are aware of at least two cases in patients 
who were HIV positive (personal communication). 
In both of these cases, the reactions occurred after a 
spike in the patients T cells. Treatment of these nod-
ules involves short-course, high-dose, systemic steroid 
treatment, as well as localized steroid injection to the 
papules to blunt the inflammatory response in addition 
to several months of daily Doxycycline. Treatment of 
these extremely rare inflammatory papules is usually 
very successful (Fig. 62.7).
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62.8  Conclusions

HIV-associated facial lipoatrophy is a long-term issue 
with no simple solution. The hope of finding a single 
cure is doubtful because the cause appears multifactorial. 
Therefore, long-term, multidisciplinary solutions need to 
be sought. The advantages of treating this condition can 
be neither underestimated nor undervalued. PLLA pro-
vides a safe and effective treatment option for this condi-
tion (Table 62.5). It is important that the correct overall 
injection technique is employed when using PLLA, 
including proper reconstitution and injection, massage, 
and enough time between treatments to evaluate the 
effects. This will allow the physician to achieve the most 
natural-looking result with minimal adverse events.
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63

63.1  HIV-Associated Lipodystrophy 
Syndrome

Although the survival of HIV-infected patients has 
improved dramatically due to highly active antiretroviral 
therapy (HAART), prolonged HAART is associated with 
side effects including HIV-associated lipodystrophy. 
This is a syndrome consisting of morphological changes 
(central fat accumulation and peripheral fat atrophy) and 
metabolic changes (hyperlipidemia and insulin resis-
tance) which has been increasingly reported in patients 
since 1998 [1]. The consequence of body fat changes is 
social stigmatisation that may negatively affect the qual-
ity of life of patients with HIV disease and may pose a 
barrier to treatment and reduce medical adherence.

63.2  Prevalence

From the era of HAART (Highly Active Antiretroviral 
Therapy), a spectrum of changes in body fat has been 
reported to occur in 20–80% of subjects receiving 
these therapies [2–6]. Variations in the reported 

prevalence rates are related to a variety of many fac-
tors, including age, genetics, HIV medications and 
case definition.

63.3  Clinical Features

63.3.1  Morphological Changes

Changes in body fat distribution are characteristic of 
HIV-associated lipodystrophy. The most prominent 
clinical sign is a loss of subcutaneous fat in the face 
and extremities. Facial lipoatrophy has been attributed 
to the loss of buccal, parotid and pre-auricular fat pads 
[7], and may be accentuated by parotid hypertrophy in 
some patients. Adipose tissue loss from the peripheral 
regions occasionally leads to prominent veins resem-
bling varicosities. Some patients have concomitant 
deposition of excess adipose tissue around the neck 
(Fig. 63.1), over the dorso-cervical spine (Fig. 63.2), 
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upper torso and intra-abdominal region (Fig. 63.3) 
[8, 9]. Dorso-cervical fat accumulation can be disfigur-
ing and is associated with the development of neck 
pain and sleep apnea [10]. This can also be associated 
with fat accumulation around the occipital region. 
Breast enlargement has been reported in both sexes, 
although it is unclear whether this is due to excess sub-
cutaneous fat, glandular hypertrophy, or both [11, 12].

On body shape changes alone, three different pat-
terns of lipodystrophy have been described: some 
patients have only lipohypertrophy, some have only 
lipoatrophy and some patients exhibit a mixed clinical 
presentation. Because no uniform morphologic 
changes occur with HIV lipodystrophy, there is now 
accumulating evidence that lipoatrophy, central 

adiposity and the combination of both are considered 
distinct entities with different risk factors and meta-
bolic processes underlying their development [13].

Several techniques are suitable for measuring 
regional fat distribution including dual energy x-ray 
absorptometry (DEXA), computer tomography (CT), 
magnetic resonance imaging (MRI) and ultrasound. 
Anthropometric measurements, including waist cir-
cumference, sagittal diameter and skin fold thickness 
are cheaper and easier to perform than imaging tech-
niques but are operator dependant [13]. Three-dim-
ensional laser scans have been used for measurement of 
facial volumes [14–16] and may provide an objective 
tool for monitoring changes in facial lipoatrophy [17].

63.3.2  Metabolic Changes

Frequently, complex metabolic alterations are associ-
ated with the described body shape alterations. These 
include peripheral and hepatic insulin resistance, 
impaired glucose tolerance, type 2 diabetes, hypertrig-
lyceridemia, hypercholesterolemia, increased free fatty 
acids and reduced high-density lipoproteins [18]. The 
prevalence of insulin resistance and glucose tolerance 
is reported in the literature at 20–50% depending on 
study design and measurement methods [19, 20].

63.3.3  Pathogenesis

The reasons for fat depletion and accumulation in HIV-
infected patients receiving antiretroviral therapy remain 
unclear. The pathogenesis of HIV lipodystrophy is com-
plex and the aetiology is likely to be multifactorial. 
Studies published provide evidence for two assumptions: 
first, lipoatrophy and lipoaccumulation result from diver-
gent mechanisms. Second, the various classes of antiret-
roviral drugs contribute to the lipodystrophy syndrome 
by different and probably overlapping mechanisms.

63.3.4  Protease Inhibitors

Many studies have suggested a link between the use of 
protease inhibitors and the development of lipodystro-
phy. Protease-inhibitor (PI) binding of cytoplasmic 

Fig. 63.2 Excess deposition of fat over the dorso-cervical spine

Fig. 63.3 Excess deposition of fat of the upper torso and intra-
abdominal region
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retinoic-acid binding protein type 1 may prevent 
a  cascade of molecular events leading to peripheral 
adipocyte differentiation and apoptosis. An alternative 
suggested mechanism is that PI therapy inhibits adipo-
genesis by a process involving sterol regulatory ele-
ment binding proteins (SREBPs), which play a central 
role in cellular lipid homeostasis [21]. Differences in 
the metabolic activity of central, dorso-cervical and 
peripheral adipocytes have been proposed. Thus, the 
impaired fat storage and hyperlipidemia associated 
with protease inhibitor treatment may lead to preferen-
tial central accumulation of fat. A link between PI 
therapy and altered apolipoprotein (B and C-III) syn-
thesis has also been postulated [22].

63.3.5  Non-Nucleoside Reverse 
Transcription Inhibitors

Mitochondrial toxicity associated with nonnucleoside 
reverse transcription inhibitors (NRTIs) has also been 
well established and is thought to contribute to the fat 
redistribution syndrome seen in patients with HIV 
infection [23, 24]. It has been suggested that the pat-
tern of lipodystrophy varies with drug therapy: NRTIs 
are associated with lipoatrophy alone, while NRTI 
combined with PI therapy is associated with lipoatro-
phy and lipohypertrophy. However, the wide variety of 
drug combinations used make it difficult to identify 
risk associated with particular drugs.

63.4  HIV Infection

The development of HIV lipodystrophy has been posi-
tively associated with the duration of HIV infection, 
negatively associated with previous HIV viral load and 
both positively and negatively associated with blood 
CD4 lymphocyte counts in various studies [16].

63.5  Nutritional Status, Age,  
and Adiposity

Body adiposity before receiving antiretroviral therapy 
may also affect features of lipodystrophy. In one cross-
sectional study, patients with BMI greater than 28 kg/m2 

had higher prevalence of buffalo hump and breast 
enlargement, but a lower prevalence of facial and glu-
teal fat loss compared with underweight patients 
(BMI < 20 kg/m2) [25]. Older people tend to have 
greater body fat mass, particularly intra-abdominal fat, 
which may contribute to the body fat changes seen in 
HIV-associated lipodystrophy [26].

63.6  Female Sex

Trunk obesity rather than subcutaneous fat wasting 
appears to be more common in women than in men [27], 
although prospective studies are required to  evaluate 
whether there are true differences between the sexes.

63.7  Cytokines

There is an association between lipodystrophy and lev-
els of serum inflammatory factors. One study analysed 
the mRNA expression of adipocytokines and transcrip-
tional factors in fat samples from 26 patients with 
peripheral lipoatrophy [28]. The patients’ fat showed 
higher values of apoptosis, fibrosis, vessel density and 
macrophage infiltration than controls, together with 
lower adiponectin and leptin mRNA levels and higher 
interleukin (IL)-6 and tumour necrosis factor (TNF) 
alpha mRNA levels. Elevated levels of the soluble type 
2 tumour necrosis factor-alpha receptor has been linked 
with insulin resistance associated with lipodystrophy.

C-peptide has been shown to be the strongest meta-
bolic predictor of future lipodystrophy severity in 
patients receiving combined NRTI and protease inhibi-
tor therapy [29].

63.8  Management

63.8.1  Nonsurgical Treatment of HIV 
Facial Lipoatrophy

No specific medical treatment exists for HIV-associated 
lipodystrophy. The use of recombinant growth hormone 
can be beneficial in patients with visceral abdominal fat 
or dorso-cervical fat pad; however, it is not recommended 
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for the treatment of patients with features of lipoatrophy 
as it may lead to a reduction in peripheral fat. In general, 
dietary modification, exercise and switching antiretrovi-
rals that are implicated in the lipodystrophy syndrome 
may improve metabolic abnormalities but the impact on 
body fat is very small [30].

63.8.2  Surgical Treatment of HIV-
Associated Facial Lipoatrophy

The most common site for lipoatrophy is the face, and 
is often the most distressing for the patient as it identi-
fies them as being affected by HIV. Anatomically, 
facial fat lies in three planes: subcutaneous fat, fat 
within the SMAS layer and the deep fat pads. The deep 
fat of the cheek constitutes the Bichat fat sack, which 
has three branches: temporal, buccinator and retro-
mandibular [31]. In the literature, facial atrophy has 
been attributed to either atrophy of the deep facial fat 
pads, or atrophy of all layers of facial fat [31]. However, 
one recent study which evaluated the anatomy of the 
buccal fat pad of Bichat in HIV-related facial atrophy 
reported normal position and caliber of the fat pad and 
suggests that the cache tic appearance of the face is 
likely secondary to profound atrophy of the subcutane-
ous tissues in these areas [8].

Surgical options for HIV-associated facial lipoatro-
phy include: autologous fat transfer, dermis-fat graft, 
flaps, rhytidectomy, malar implants and soft-tissue fill-
ers. Autologous tissue is the ideal tissue filler for phys-
iological reasons. The potential advantages include 
biocompatibility, versatility, stability and natural 
appearance [29].

63.9  Autologous Fat Transfer

63.9.1  History of Autologous  
Fat Transfer

Autologous transplantation of adipose tissue is a prac-
tice that has gained increasing popularity over the past 
two decades. However, the concept of fat transfer is 
not new. The earliest recorded human free fat transfer 
was by Neuber in 1893, who reported using upper 
extremity fat to recontour soft-tissue facial defects, 

and emphasised the importance of small grafts for 
more predictable results [32]. This was followed by 
reports of free fat autographs to fill soft-tissue defects 
by Czerny [33], Lexer [34] and Rehn [35]. In 1911, 
Bruning was the first to inject autologous fat into the 
subcutaneous tissue for the purpose of soft-tissue aug-
mentation [36]. In 1912, Hollander published photo-
graphs showing the results of fat infiltration into two 
patients with lipoatrophy of the face [37]. In 1926, 
Miller wrote about his experiences with infiltration of 
fatty tissue through cannulas [38]. Early optimism 
was tempered by Peer in 1950, who demonstrated his-
tologically that fat grafts lost approximately 45% of 
their weight and mass 1 year or more after transplan-
tation [39].

Interest in autologous fat transfer diminished until 
the advent of liposuction surgery in the 1980s which 
provided plastic surgeons with semiliquid fat which 
could be grafted with relative ease. In the 1980s, Illouz 
and Fournier [40, 41] developed an approach to fat 
transfer by syringe harvesting called ‘microlipoinjection’. 
Initial experimentation with this new technique yielded 
variable results. In the early 1990s, Ersek reported dis-
appointing results, with fat loss ranging from 20% to 
90%, which generated a widespread negative percep-
tion of the technique [42]. Since the mid-1990s, 
Coleman has confirmed the efficacy and permanence 
of grafted fat, but stresses that this is dependent on the 
harvesting and grafting technique adopted [43]. Indeed, 
ongoing variability in results has been reported depend-
ing on choice of technique, the area treated, patient 
factors and surgical experience. In recent years, many 
different techniques have evolved and a standard pro-
cedure that is adopted by all practitioners has not yet 
been developed.

63.10  Theories of Fat Graft Survival

There have been two major theories proposed for the 
survival of fat grafts. The ‘host cell replacement the-
ory’ was based on the work of Neuhof and Hirshfeld 
in 1923. It postulated that transplanted fat undergoes 
complete cell death and that histiocytes would scav-
enge lipid material and eventually replace all the host 
tissue [44]. The more popular theory in recent years 
is the cell survival theory, which states that some of 
the graft adipose tissue survives after the host reac-
tion subsides and is based on the work of Peer [45]. 



71163 Autologous Fat Transfer for HIV-Associated Facial Lipodystrophy  

The graft of adipose tissue goes through an initial 
period of ischemia and obtains nutrition through plas-
matic imbibition [46]. Circulation is restored to the 
grafted fat cells in a manner similar to the revascu-
larisation of a skin graft. In the first 4 days, host cells, 
such as polymorphonuclear leukocytes (PMNs), 
plasma cells, lymphocytes and eosinophils, infiltrate 
the graft. On or about the fourth day, neovascularisa-
tion is evident. Histiocytes act only to remove fat 
from disrupted cells.

More recently, the role of adipose-derived stem 
cells and pre-adipocytes in transplanted fat has been 
investigated. These cells appear to be more resistant to 
trauma than mature adipocytes due to lower oxygen 
consumption requirements. Some researchers have 
proposed that survival of adipose-derived stem cells in 
the stromal cell fraction of transplanted fat is a major 
factor and may account for the variability in survival of 
fat grafts between individuals [43].

63.11  Histological Evaluation 
of Transplanted Fat

Multiple animal models have been proposed to study 
the technique of autologous fat transfer. Recent histo-
logic evaluation of transplanted fat grafts to the lips of 
rabbits has demonstrated an early inflammatory 
response to the injected fat followed by sequestration 
of nonviable tissue. The transplanted fat remained 
viable at 1 year, with good overall survivability and 
minimal fibrosis [47]. However, there are few studies 
to evaluate the histologic fate of reinjected fat in 
humans. Niechajev et al. obtained biopsies of trans-
planted fat to the cheeks of 9 patients with subcutane-
ous fat atrophy, 7–36 months after transplantation. 
Histologic analysis showed an organised lobular 
structure of transplanted fat at 7 months with more 
pronounced fibrosis between lobules in the specimens 
obtained at 36 months [48].

Carpaneda studied collagen alterations in adipose 
tissue transplanted to abdominal subcutaneous fat prior 
to abdominoplasty [49]. He found a type 1 collagen 
capsule around the grafted fat and several alterations to 
type 1 and type 3 collagen synthesis, degradation and 
remodelling. A shift in the inflammatory process from 
the peripheral viable region to the central unviable 
region was also demonstrated, where pseudocysts were 
present. Chajchir et al. [50] performed biopsies on 

the sites of grafted fat at intervals. Three months after 
transfer, zones of cystosteatonecrosis, lipophagic gran-
ulomas, lymphocytes, adipocytes, giant multinucleated 
cells and new vessels were found. At 6–8 months, the 
specimens were infiltrated heavily by PMNs in a fibrotic 
matrix, and, at 1 year, a large amount of connective tis-
sue and fibrotic reaction was present. Some fat was still 
present, but the authors felt that the inflammatory reac-
tion may contribute more to the long-term result. There 
is some disagreement about the role of fibrosis. Some 
authors believe that fibroblasts cause contraction, while 
others believe that they can provide augmentation. 
A fibrous host reaction may be all that occurs in some 
patients although it may be argued that it ultimately ful-
filled the role of soft-tissue augmentation.

63.12  Technique

63.12.1  Assessment of Patients with 
HIV-Associated Lipodystrophy

Autologous fat transfer for the treatment of HIV-
associated lipodystrophy may be performed under 
local or general anaesthesia depending on patient pref-
erence and anaesthetic risk. Assessment of anaesthetic 
risk in HIV-infected patients requires knowledge of the 
potential effects of HIV infection on each organ sys-
tem combined with a full history, examination and 
appropriate investigations.

To ensure optimal safety for both the patient and the 
operating team, it is recommended that the HIV-1 RNA 
viral load should be maximally suppressed at the 
time of surgery (HIV-1 RNA < 50 copies/ml) [51]. 
Recommendations on preoperative CD4 count are 
lacking, although a CD4 count less than 200 cells/ l is 
considered suboptimal for elective procedures by some 
surgeons.

Surgical assessment of patients with HIV facial 
lipoatrophy involves quantification of the severity of 
facial wasting, and generalised clinical examination to 
identify other morphological features of HIV lip-
odystrophy and potential donor sites for fat harvest.

A classification of facial lipoatrophy has been pro-
posed by James et al. to assist in treatment decisions 
[29]. Grade 1 is mild and localised, and the appearance 
is almost normal. Grade 2 has longer and deeper 
 central cheek atrophy, with the facial muscles 
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(especially zygomaticus major) beginning to show 
through. In grade 3, the atrophic area is even deeper 
and wider with the muscles clearly showing and in 
grade 4 atrophy covers a wide area and extends up 
towards the orbit (Fig. 63.4).

63.13  Surgical Technique

A greater understanding of how to maintain viable fat 
has led to modifications in technique that are believed 
to improve clinical results. These modifications are 

a b

c d

Fig. 63.4 (a) Grade 1 with 
mild and localised fat that 
appears almost normal. (b) 
Grade 2 with longer and 
deeper central cheek atrophy 
and with the facial muscles 
(especially zygomaticus 
major) beginning to show 
through. (c) Grade 3 with the 
atrophic area even deeper 
and wider with the muscles 
clearly showing. (d) Grade 4 
with atrophy covering a wide 
area and extending up 
towards the orbit
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intended to preserve the delicate structure of adipo-
cytes and provide a robust blood supply on which fat 
cells are extremely dependant. However, there is little 
objective scientific evidence and studies are difficult 
to compare as authors use different harvesting tech-
niques, reinjection techniques and means of evaluating 
the outcome.

63.13.1  Anaesthesia of the Donor Site

The use of local anaesthesia at the harvest site has been 
debated. While some practitioners argue that vasocon-
striction by local application of epinephrine may have 
a detrimental effect on the graft, others believe that 
reduced bleeding helps to maintain viability [52]. 
Some studies have also shown that lidocaine may 
potentially inhibit adipocyte metabolism in culture, 
but this effect persists only as long as the lidocaine is 
present and has not been demonstrated in vivo [53].

According to a recent survey of American plastic 
surgeons, the majority of practitioners use a wetting 
solution, with a mixture of lidocaine and epinephrine 
(e.g. 50 ml 1% lidocaine plus 1 ml of epinephrine 
1:1,000 plus 1 l of normal saline) [54].

63.13.2  Choice of Donor Site

The most common sites for fat harvest include the 
abdomen (Fig. 63.5), thigh, flank, gluteal region and 
knee. In patients with HIV-associated lipodystrophy, 
sites of lipohypertrophy such as the dorso-cervical fat 
pad may also be utilised for fat harvest. When assess-
ing central adiposity, it is important to evaluate whether 
the fat accumulation lies within the subcutaneous tis-
sue or peritoneum. Abdominal computed tomography 
scans have shown that the increase in girth in patients 
with HIV lipodystrophy is largely due to fat accumula-
tion in the perivisceral region, which is less accessible 
for harvesting of fat grafts.

Some authors have suggested that adipocytes from 
the gluteal–femoral region are larger and have greater 
lipogenic activity, making them the ideal choice for 
donor fat [55]. However, other studies have shown no 
difference between choice of donor site following 
assessment of histological parameters [56] or adipocyte 

viability using cell proliferation techniques [57]. Thus, 
the donor site may be chosen based on surgeon or 
patient preference. The solutions are infiltrated in a 
ratio of roughly 1 cc of solution per cubic centimetre of 
fat to be harvested.

63.13.3  Harvesting Method

Common harvesting techniques used for fat isolation 
include syringe aspiration and lipoaspiration. It has 
been hypothesised that liposuction may be more detri-
mental to the fat fells than syringe aspiration. However, 
laboratory studies comparing the techniques have 
reported contradictory results. Various studies have 
shown no difference in fat cell viability, as assessed by 
cell proliferation, graft weight maintenance, or histo-
logical evaluations [58, 59]. Some investigators argue 
that adipose aspirates from conventional liposuction 
have suboptimal levels of cellular function despite 
maintenance of normal structure and numbers of via-
ble fat cells, and therefore may not survive well after 
transplantation [59, 60].

The negative pressure applied using either tech-
nique appears to determine the extent of cell damage. 
A number of authors recommend using half the nor-
mal suction pressure to avoid mechanical injury to 
adipocytes during aspiration [48]. Nguyen et al. 
showed 90% adipocyte injury at −760 mmHg on 
 histological sections compared to 5% injury after 
 gentle syringe aspiration [61]. It is estimated that the 

Fig. 63.5 The most common sites for fat harvest includes the 
abdomen
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pressure when a syringe plunger is pulled is 40% of 
liposuction pressures. However, it has been demon-
strated that negative pressures can reach 100% of lipo-
suction pressures when a 10-cc syringe plunger is 
pulled maximally [58].

The Coleman technique is now the most popular 
method of autologous fat transfer. It was first described 
in 1994 using a syringe, cannula and centrifuge and 
later refined with the use of Coleman instruments [62]. 
For harvesting fat, Coleman recommends a 3 mm 
diameter, 2-hole Coleman harvesting cannula attached 
to a 10-ml Luer-Lok syringe. Via a small stab incision, 
the blunt cannula is advanced and retracted through the 
harvest site using digital manipulation of the plunger 
to create gentle negative pressure. Parcels of fat are 
delivered to the cannula and once full, the syringe and 
plunger are disconnected and a plug is attached before 
placement in the centrifuge.

63.14  Method of Refinement

There are various methods of fat refinement advocated 
to improve the long-term take of fat grafts. These 
include centrifugation, washing, rolling and treatment 
with other substances ranging from growth factors to 
growth medium [63, 64].

Washing liposuction aspirate with saline, Ringer’s 
lactate or sterile water is felt by some authors to obtain 
the highest proportion of viable cells [65]. However, 
Coleman argues that washing of harvested tissue may 
disrupt the fragile fatty tissue architecture and also 
remove fibrin, thus hampering anchorage of fat to the 
surrounding tissues [66].

Centrifugation, popularised by the Coleman tech-
nique remains the most widely practised method of fat 
purification. The rationale for centrifugation is to 
remove excess blood, oil and local infiltration fluid. 
Thus a purified, predictable volume of fat may be 
 re-injected. Prevention of inflammatory reaction to 
debris by centrifugation or washing is also an intuitive 
argument. Studies to evaluate adipocyte viability 
between centrifuged and non-centrifuged fat samples 
are also conflicting. One study investigating cell pro-
liferation has shown no difference between groups 
although the authors acknowledge that evaluation of 
long-term cell viability requires an in vivo animal 

model [57]. Further scientific studies are required to 
determine the best method of cell isolation whether 
by centrifugation or other means.

The Coleman protocol for centrifugation involves 
centrifuging syringes of fat at 3,000 rpm for 3 min, 
which separates the harvested material into 3 layers 
(Fig. 63.6). The upper layer is composed of oil from 
ruptured adipocytes and should be decanted. Absorbent 
material can be used to wick off any remaining oil. The 
bottom layer is composed of blood, water and local 
anaesthesia, and is allowed to drain by gravity after the 
plug is removed. The middle layer is composed of 
refined fat, which is transferred to 1 ml Luer-Lok 
syringes for infiltration. During the transfer process, 
most authors favour a closed technique. Advantages 
include maintenance of sterility and avoidance of 
exposure to air, which may lead to desiccation of 
adipocytes.

63.15  Placement

Infiltration cannulas devised by Coleman are commonly 
used for placement of fat grafts. For the treatment of 
facial lipoatrophy, a blunt 17-gauge cannula is recom-
mended. The cannula is inserted to the recipient tissues 
via 2 mm incisions and fat is injected on withdrawal of 

Fig. 63.6 Centrifuging syringes of fat at 3,000 rpm for 3 min 
separates the harvested material into three layers
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the cannula in multiple planes (Fig. 63.7). In the face, 
the maximum amount of fat deposited with each with-
drawal should be 1/10th ml. Placement of small parcels 
of fat is recommended to maximise the surface area of 
contact between the harvested fat and recipient site. 
Studies have shown that only 40% of grafted fat tissue is 
viable 1 mm from the edge of the graft at 60 days [66]. 
Therefore, decreasing the diameter of the grafted fat par-
cels ensures adequate blood supply to central adipocytes 
for nutrition and respiration. Ideally, the threads of fat 
should not exceed 3 mm diameter. An additional benefit 
of maximising the surface area of grafted fat is increased 
stability and fat anchorage via host fibrin [66].

Although some authors believe that injection of fat 
graft into muscle is associated with increased viability 
due to improved vascularity, clinical evidence shows 
good survival in scarred tissue despite reduced vascu-
larity in these conditions [67].

Because of the tendency for fat resorption, many 
surgeons believe it is necessary to overcorrect the soft-
tissue defect. For surgeons who follow this practise, 
the amount of overcorrection thought to be required 
varies between 10% and 50% [54].

63.16  Post-operative Care

To minimise oedema some authors suggest the use of 
elevation, cold therapy and external pressure with elas-
tic tape. Compression to the grafted area should be 
avoided to prevent migration of fat.

63.17  Complications

Fat grafting is considered to be a relatively safe proce-
dure with few serious complications. The most common 
complications are aesthetic. Undercorrection may result 
from insufficient volume correction intra- operatively or 
resorption of grafted fat over time. Overcorrection can 
lead to several problems and is generally more difficult 
to resolve than undercorrection. Placement of excess 
adipose tissue in a particular area can lead to graft necro-
sis through failure of revascularisation. Fat migration 
may also be related to overcorrection of an area as pres-
sure and insufficient blood supply force the graft into an 
undesirable site.

Contour irregularities may develop as a conse-
quence of graft necrosis, surgical technique or migra-
tion of grafted fat. Clumping can be corrected to some 
extent by scar massage.

Fat graft hypertrophy has been documented by sev-
eral authors [68, 69], and is a problem particularly 
noted in patients with HIV-associated lipodystrophy.

Damage to underlying structures such as nerves, 
muscles, glands and blood vessels is rare although can 
result from this technique. In particular, intra-arterial 
injection is a potentially devastating complication. 
Reports of unilateral blindness following treatment of 
glabellar frown lines have been documented as a result 
of intra-vascular emboli [48]. The use of a blunt can-
nula is recommended to avoid these complications. 
Donor site contour irregularities can result from overly 
aggressive harvesting in a small area. Another prob-
lem relating to patients with HIV lipodystrophy is 
insufficient subcutaneous fat reserves in some patients 
secondary to generalised lipoatrophy. In patients with 
HIV lipodystrophy, fat is often harvested from areas 
of dystrophic fat (e.g. the dorso-cervical fat pad) 
which is extremely fibrous and often requires multiple 
aspirations.

Variable degrees of oedema can result from the pro-
cedure depending on the amount and location of 
grafted fat. Oedema is usually evident for 2 weeks 
after the procedure; however, it be prolonged and trou-
bling to the patient. Bleeding complications and bruis-
ing may also occur but are usually associated with the 
use of sharp needles for fat graft placement. Although 
rare, infections can occur wherever the skin envelope 
is violated. The most common source of infection is 
the oral mucosa.

Fig. 63.7 Fat is injected on withdrawal of the cannula in multi-
ple planes
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63.18  Discussion

The degree of resorption of autologous fat grafts 
remains a topic of debate and is mainly based on sub-
jective observation of surgically treated areas over 
time. Indeed, studies are difficult to compare due to the 
wide variability in technique, experience of the sur-
geon and means of evaluating outcome. Compared to 
other non-permanent fillers, the longevity of autolo-
gous fat is not as easily predictable. For patients with 
HIV lipodsytrophy, the unpredictable nature of the 
technique is even more apparent due to the underlying 
systemic lipodystrophic process. Quantification of sur-
gical outcome in HIV-infected patients undergoing 
autologous fat transfer for facial lipoatrophy is lack-
ing, and studies are limited by small numbers, subjec-
tive assessment and lack of long-term data.

In one study, 38 patients received autologous fat 
injections using the Coleman technique for HIV facial 
lipoatrophy [31]. The cosmetic result was evaluated at 
6 months, after which 12 patients required a new injec-
tion of fat to improve symmetry and resorption. 
At 1 year, the cosmetic result was rated as good to excel-
lent by the patient, the clinic nurse and the surgeon. 
Less resorption was reported in cases where the fat was 
not centrifuged and the authors suggest that this may be 
due to decreased trauma to the fat. In another study, the 
outcome of the Coleman technique was evaluated in 33 
HIV-infected patients by clinical examination, bio-
chemical data, patient satisfaction and standardised 
photographs at baseline and 1 year following lipostruc-
ture [70]. Improvement was found in 12 patients by 
3 independent evaluators at 12 months and 93% of 
patients were satisfied with the results. The authors also 
report that quantity of fat injected and low serum trig-
lyceride level before surgery were significantly associ-
ated with improvement of facial lipoatrophy.

Similar outcome measures were evaluated in two 
further studies to demonstrate the efficacy of lipostruc-
ture in HIV-infected patients using the Coleman tech-
nique for facial lipoatrophy. Levan et al. reported 93% 
patient satisfaction and ‘acceptable’, ‘good’ or ‘very 
good’ results in 13 out of 14 patients evaluated by a 
5-member jury 6 months following the procedure [71]. 
Caye et al. evaluated 29 HIV-infected patients treated 
using the Coleman technique and reports durability of 
fat grafts at 6 months based on serial photography [72]. 
The results were deemed good in 72.4%, acceptable in 
13.8% and poor in 13.8%. Davison et al. have utilised 
lipoaspirate in patients undergoing suction-assisted 

liposuction for buffalo hump deformities to correct 
associated facial wasting [73]. In these cases, the fat 
grafts were not centrifuged to avoid aerosolisation of 
the virus. The authors report graft take of approxi-
mately 40–50% based on subjective assessment, and 
postulate that fat harvested from dystrophic sites pos-
sesses different biochemical properties from non-
hypertrophic fat and may lead to more sustained results 
in these patients.

However, Talmor et al. feel that the quality of fat 
rendered from dystrophic sites makes it unsuitable for 
transfer due to its extremely fibrous nature [8]. Also, 
the potential for fat graft hypertrophy when utilised 
from dystrophic sites should be considered. Since HIV 
lipodystrophy is a systemic, metabolic disease, the 
effect of transferring dystrophic fat can be unpredict-
able. In one study of 41 patients who received autolo-
gous fat injections for HIV-associated lipoatrophy, 
4 patients developed disfiguring facial lipohypertrophy 
at the injection site [74]. The fat source was the dorso-
cervical fat pad in three of these patients. The patho-
genic mechanism for this is unknown. The authors 
hypothesise that the mechanism may be related to adi-
pocyte receptors and mitochondrial toxicity: receptor 
expression could be transferred from the harvest site 
and remain sensitive to lipohypertrophy determinants. 
Another hypothesis is that lipohypertrophy of the 
cheeks may be the result of expansion of brown fat that 
is transferred with the intervention. Histological exam-
ination of hypertrophied fat graft to the nasogenian 
area was carried out following surgical resection in 
one patient. Fibroadipose tissue and dystrophic adipo-
cytes of various sizes were demonstrated. The authors 
postulate that a non-adaptive response could be partly 
related to dysfunction of adipocyte receptor expression 
and a mutated DNA toxicity-related mechanism.

The perceived success of autologous fat transfer 
depends on whether one considers long-term resorp-
tion disappointing or potentially superior to the anti-
cipated longevity of other non-permanent fillers. 
Multiple treatments with autologous fat transfer may 
be required in patients with severe facial lipoatrophy 
to achieve volume augmentation (Fig. 63.8). Paucity 
of subcutaneous donor fat is another limitation of the 
technique in patients with generalised lipoatrophy and 
synthetic injectable fillers may be an alternative treat-
ment option. The use of various facial fillers has been 
reported in the treatment of HIV facial lipoatrophy. 
Eviatar et al. have evaluated the safety and efficacy of 
calcium hydroxyapatite (Radiesse®) in 100 patients 
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with HIV-associated facial lipoatrophy [75]. Eighty-
five percent of patients received touch-up injections at 
1 month following initial treatment. The study dem-
onstrated that all patients had improved aesthetic out-
comes at 6 months as scored on a facial global 
aesthetic improvement rating scale. The use of 
hyaluronic acid has been evaluated for soft-tissue 
augmentation of HIV-associated facial lipodystrophy 
in five patients [76]. Each patient received approxi-
mately 5–6 ml in total of hyaluronic acid in the malar 

area via intradermal injection. The technique was 
found to provide a good cosmetic result for at least 
6 months, with high patient satisfaction and no adverse 
events. Another study of seven patients with HIV-
associated facial lipodystrophy treated with hyaluronic 
acid revealed high patient satisfaction with regard to 
cosmetic improvement, and no side effects of treat-
ment [77].

The VEGA study evaluated the safety and efficacy 
of Poly-l-lactic acid injections (New-fill) in 50 patients 

a b
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Fig. 63.8 Multiple 
treatments with autologous 
fat transfer may be required 
in patients with severe facial 
lipoatrophy to achieve 
volume augmentation. (a) 
Pre-operative. (b) Post-
operative 4 months following 
first fat transfer. (c) Ten 
months following second fat 
transfer
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with HIV-associated lipoatrophy by means of an open-
label, single-arm, pilot study [78]. The authors report a 
significant increase in dermal thickness from baseline, 
as assessed by facial ultrasound, for a duration of 
96 weeks post treatment. There were no serious adverse 
events although in 44% of patients, palpable but non-
visible subcutaneous nodules developed. Similar 
results were found by Moyle et al. who report a mean 
increase in dermal thickness of 4–5 mm within 
12 weeks of treatment with effects persisting at least 
18 weeks beyond the last injection [79].

There have been reports on the use of liquid inject-
able silicone in patients with HIV-associated facial 
lipoatrophy including a case report of 1 patient [80] 
and larger study of 77 patients [81]. Facial contours 
were restored and significant patient satisfaction was 
achieved with no adverse events noted. Both papers 
conclude that silicone oil is a safe and effective treat-
ment for HIV-associated facial lipoatrophy. However, 
longer-term safety and efficacy in HIV patients remains 
unproven.

Several studies have reported stability, tolerance and 
safety of Bio-Alcamid® with permanent, satisfactory 
improvement in appearance for patients with lip-
odystrophy [82–84]. In one study, 90% of the 73 patients 
required a second injection of Bio-Alcamid® (4 weeks 
after the first injection) to improve implant appearance 
[84]. The aesthetic results were deemed excellent by 
both physicians and patients at follow-up of 3 years. 
However, the long-term results of Bio-Alcamid® are 
uncertain and complications such as infection, capsular 
contraction and migration have been reported, necessi-
tating removal of the product [85].

Thus, the less predicable long-term volume aug-
mentation achievable with autologous fat must be bal-
anced against the risks of allergic responses and other 
complications relating to synthetic injectable fillers. 
The simplicity and safety of autologous fat transfer 
also makes it an attractive option compared to other 
surgical options for HIV facial lipoatrophy including 
the use of dermis-fat grafts, flaps and implants.

Peer advocated the use of free fat grafts with over-
lying dermis for patients with soft-tissue defects in 
1956. The results of dermis-fat graft transfer to the 
malar area in patients with HIV-associated lipodystro-
phy have been variable. Strauch et al. evaluated this 
technique in five patients (four female and one male) 
with HIV-associated facial lipodystrophy [86]. Dermis-
fat grafts were transferred from the abdominal wall to 

malar pockets through a trans-oral approach. Patients 
were overcorrected to twice the expected final volume 
and they reached final volume (50% of initial augmen-
tation) in 3–5 months. The aesthetic results were main-
tained during the follow-up period of 14–30 months. 
However, others reporting on the use of a dermis-fat 
graft to treat HIV-associated lipodystrophy have been 
sceptical about the technique as a consequence of 
patient dissatisfaction and surgical complications [87]. 
The donor site scars may also be unacceptable. Breast 
tissue from gynaecomastia resection has also been 
reported in HIV patients and has minimal donor site 
scar although the small risk of potential carcinomatous 
change is a drawback.

With the advent of microvascular surgery and free 
flap transfer, numerous flaps have been used to treat 
patients with lipodystrophy including a double paddle 
dermis-fat forearm free flap [88], adipofascial free 
radial forearm flap [89] and a temporalis muscle rota-
tion flap [90]. However, potential disadvantages with 
free tissue transfer include multiple procedures, 
lengthy operation, flap failure, hematoma and donor 
site defects [89, 91].

The use of submalar silicone implants has been 
evaluated in patients with HIV-associated lipodystro-
phy. In one study, three patients with facial lipoatro-
phy underwent reconstruction with submalar silicone 
implants via an intra-oral approach [8]. No infection 
or extrusion was encountered, although one patient 
required implant repositioning on one side. At 15 months 
follow-up, both patients and surgeons were satisfied 
with the results. However, the decreased immunity 
inherent to the HIV-positive surgical patient and the 
risk of peri-implant infection represents a significant 
concern. Indeed, reports of infection and erosion of 
the implant through the anterior maxilla have been 
published [92, 93].

63.19  Conclusions

The treatment of HIV-associated lipodystrophy remains 
a challenging problem for physicians. The wide choice 
of treatment options and problems inherent to HIV-
infected individuals can make management decisions 
difficult. In general, autologous fat transfer is an effec-
tive treatment due to the biocompatibility, safety and 
satisfactory aesthetic results of this technique. However, 
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paucity of donor and unpredictable resorption rates are 
the main drawbacks in the treatment of patients with 
HIV-associated lipodystrophy, and the use of synthetic 
fillers or alternative surgical techniques may be consid-
ered. Further studies using objective measures are 
required to quantify the long-term outcome of autolo-
gous fat grafting, particularly in patients with HIV-
associated lipodystrophy, who may respond differently 
from non-lipodystrophic patients.
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64.1  Introduction

Lipodystrophy (LD), referring to morphologic changes 
and metabolic alterations, affecting HIV-1-infected 
patients, was first described in 1998 [1–5]. The main 
clinical features are peripheral fat loss or lipoatrophy 
of the face, limbs, and buttocks and central fat accu-
mulation within the abdomen, breast, and the dorso-
cervical spine both of which may be present in the 
same individual [6, 7].

Facial lipoatrophy, in particular, includes loss of the 
buccal fat and temporal fat pads and leads to facial 
skeletonization with concave cheeks, prominent naso-
labial folds, periorbital hollowing, and visible facial 
musculature [8–10]. This volume deficit alters the con-
tour of the face from youthful, healthy, convex curves 
to aged, pathologic, concave contours [11–14]. The net 
aesthetic result is of an accelerated aging process of 
the face appearance.

It is intuitive that facial lipoatrophy is the most stig-
matizing feature of HIV-related LD, as face cannot be 

masked by clothes and usually it is perceived as the 
manifestation of our health. Many studies have dem-
onstrated that LD causes negative psychosocial impact 
and an impairment of quality of life because of erosion 
of self-image and self-esteem, demoralization and 
depression, problems in social and sexual relations, 
and threats to locus of control. Often LD forces HIV 
disclosure [15].

Surgical treatments for facial lipoatrophy include 
autologous fat transplant (AFT) from a subcutaneous 
abdominal graft or injections of biodegradable or 
nonbiodegradable fillers into the lipoatrophic areas of 
the face.

64.2  Comparative Studies

It is surprising how very few studies have assessed 
safety, efficacy, and durability of these interventions 
and only two partially randomized studies have com-
pared different surgical approaches [16, 17].

The first partially randomized study was conducted 
at the Metabolic Clinic of the University of Modena 
and Reggio Emilia, where an extensive surgery experi-
ence for HIV-related facial lipoatrophy has been gath-
ered from 2001. Eligible individuals with enough 
residual subcutaneous fat were offered to receive AFT; 
the others were blindly assigned to two different surgi-
cal teams who administered a set of PLA or PAAG 
injections every 4 weeks. The primary endpoint was 
the measurement of Bichat’s fat pad region determined 
by the result of dermal plus subcutaneous thickness. 
Secondary endpoints included body image evaluation 
(ABCD questionnaire), facial aesthetic satisfaction 
(Visual Analogue Scale), and aesthetic pre and 

Comparison of Three Different Methods 
for Correction of HIV-Associated Facial 
Lipodystrophy

Giovanni Guaraldi, Pier Luigi Bonucci, and Domenico De Fazio 

64

G. Guaraldi ( ) 
Department of Medicine and Medicine Specialities,  
Infectious Diseases Clinic, University of Modena  
and Reggio Emilia School of Medicine,  
Via del Pozzo 71, 41100, Modena, Italy 
e-mail: giovanni.guaraldi@unimore.it

P.L. Bonucci 
Chirurgia plastica, Salus Hospital, Reggio Emilia,  
Italy and Hesperia Hospital Modena, Modena, Italy 
e-mail: pierluigibonucci@virgilio.it

D. De Fazio 
Chirurgia plastica, Salus Hospital, Reggio Emilia,  
Italy and casa di cura: S. Pio X, Milano, Italy 
e-mail: dododefazio@libero.it



G. Guaraldi et al.724

postpicture comparisons by independent reviewers. 
All variables were measured at baseline and week 24.

Twenty-four individuals received AFT and 35 were 
selectively randomized to PLA [18] or PAAG [15] 
infiltrations. PLA and PAAG groups received a mean 
of five to six injections, respectively (p = ns). The 
mean change in fat thickness was respectively 3.3 ± 4.1; 
3.5 ± 4.0; 2.1 ± 3.0 mm (p = .687). The mean change in 
ABCD score result was poorer in the AFT arm but 
there were no other differences in other measured 
parameters. Four serious adverse events were docu-
mented in the AFT arm represented by facial fat graft 
hypertrophy, which occurred at the beginning of the 
authors’ clinical experience when areas of fat hyper-
trophy (mainly buffalo hump) were used for graft site. 
These subjects developed facial fat hypertrophy at the 
same time of recurrence of fat hypertrophy in the har-
vest site. Patients described themselves as “hamster” 
because of the swollen cheeks, and this clinical pic-
ture has been published as “Hamster syndrome” [16]. 
This phenomenon is no more observed since the use 
of fat hypertrophy for harvest site is avoided. All three 
interventional techniques were highly effective in 
improving the aesthetic satisfaction of the patients. 
Figure 64.1 represents three cases from this series in 
which an equal satisfactory aesthetic result was 
obtained. Physical examination does not allow the 
identification of which surgical procedure was per-
formed in each case.

The second study by Negredo et al., evaluated the 
clinical efficacy of facial infiltrations with autologous 

fat, polylactic acid, and polyacrylamide gel using 
 clinical inspection and facial photographs as well as 
patient satisfaction, emotional status, and quality of 
life. Evaluations were made at 48-week follow-up. 
Analysis included 138 patients: 8, 25, and 105 in the 
fat, polylactic acid, and polyacrylamide gel groups, 
respectively. At baseline, almost 50% of the patients 
(67/138) presented grades 3 and 4 lipoatrophy, but at 
week 48 only 7.5% (7/93) remained in these advanced 
grades (no patients from the polyacrylamide group). A 
new round of infiltrations at week 48 was necessary in 
35% (33/93) of patients (88%, 84%, and 8% in the fat, 
polylactic, and polyacrylamide groups, respectively). 
No serious adverse events were detected with any of the 
substances. Patient satisfaction and quality of life 
improved significantly in all three groups. Infiltrations 
with autologous fat, polylactic acid, or polyacrylamide 
gel have appeared to be an effective and safe alternative 
to repair facial lipoatrophy, at least up to 48 weeks, sig-
nificantly improving patient quality of life. Similar 
results were observed for all degrees of severity and 
between genders. Polyacrylamide gel provided the lon-
gest-lasting benefits.

Establishing endpoints is challenging for compara-
tive studies of facial fillers that work by different 
mechanisms. Assessment by photographs may not lead 
to reproducible results and is operator-dependent, and 
the continuation of specific antiretroviral therapies 
may also influence outcomes. Fortunately, some 
attempts at comparison have been made, and funding 
for additional comparative data is being sought.

a b

Fig. 64.1 (a) Preoperative. 
(b) Following 10 ml of 
autologous fat injected into 
each cheek
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Some studies have utilized pictures comparisons 
and ultrasound assessment of cheek thickness as aes-
thetic outcomes. As previously said, it is necessary to 
consider PRO such as the assessment of BI, aesthetic 
perception, depression, and QoL. Long-term psycho-
metric outcomes of plastic surgery for treatment of 
facial lipoatrophy have been described by Orlando 
et al. [19] in an observational, prospective, nonrandom-
ized study of 299 participants (70.8% male). Fifty-four 
(18.1%) have undergone lipofilling (Fig. 64.1), 24 (8%) 
after an initial lipofilling have needed polylactic acid 
injections to correct cheek asymmetry, 91 (30.4%) have 
received only polylactic acid infiltrations (Fig. 64.2), 

130 (43.5%) only polyacrylamide infiltrations (Fig. 64.3). 
At 48 weeks after end of surgery participants have 
shown an improvement of face satisfaction (by a Visual 
Analogue Scale from 2.9 ± 2.1 to 6.2 ± 2.1 (p < .0001), 
of body image satisfaction (ABCD question 7 from 
3.8 ± 1 to 3.1 ± 1 p < .0001 and ABCD question 8 from 
70.7 ± 16.7 to 77.2 ± 17.2 p < .0001), as well as 
improvement of objective outcome as the augmenta-
tion of both cheeks thickness (right cheek from 4.3 ± 1.9 
to 9.5 ± 3 mm p < .0001, left cheek from 4.4 ± 2 to 
9.6 ± 3.1 mm, p < .0001). Notwithstanding surgery has 
been limited to the face; all patients have reported 
body image improvement even though the ABCD 

a bFig. 64.2 (a) Preoperative. 
(b) Following 12 ml of PLA 
(polylactic acid) injected into 
each cheek

a b

Fig. 64.3 (a) Preoperative. 
(b) After injection of 12 ml of 
PAAG (polyacrylamide gel) 
injected into each cheek
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questionnaire had no specific questions or items refer-
ring to facial lipoatrophy. Apparently facial surgery 
has resulted in an improvement of whole body aes-
thetic satisfaction and psycho-social life (social and 
sexual life, health perception, habits, affections, rela-
tionships). This positive effect was evident in the over-
all sample and in the polylactic acid and polyacrylamide 
groups, while it has reached no statistical significance 
in the lipofilling group. One of the most striking 
impacts of surgery was on depression as assessed by 
the Beck depression inventory (BDI) [20]. This is a 
self-administered 21 item scale measuring supposed 
manifestations of depression. It includes factors reflect-
ing negative attitudes towards self, performance 
impairment and somatic disturbances, as well as a gen-
eral factor of depression [18]. The BDI takes approxi-
mately 10 min to complete. The higher the score, the 
greater the state of depression. Total possible score 
ranges from 0 to 63. Mild depression was defined as a 
value between 9 and 17, a moderate depression between 
18 and 29, and a severe depression for values greater 
than 30. At follow-up, the change in BDI revealed a 
significant improvement in the depression score for the 
overall cohort from 11.4 ± 8.3 (corresponding to mild 
depression) to 9.4 ± 7.8 (almost absence of depression), 
p = 0.001. Nevertheless, analyzing the score by single 
surgery group the change was significant in the poly-
lactic acid and polyacrylamide groups only (lipofilling 
score changed from 10 ± 8.3 to 10.4 ± 8.7, p = ns; lipo-
filling + polylactic acid score changed from 15.6 + 10.5 
to 12.7 + 12.1, p = ns; polylactic acid score changed 
from 10.7 ± 7.4 to 8 ± 6.5, p = 0.001; polyacrylamide 
score changed from 11.8 ± 8.5 to 9.6 ± 8.1, p = 0.014).

Table 64.1 summarizes the studies that have assessed 
safety, efficacy, and durability of different surgical 
interventions for treatment of facial lipoatropy.

64.3  How to Choose Different Surgical 
Procedures to Treat HIV-Related 
Facial Lipoatrophy

The most important prerequisite to the choice is the 
expertise of the health care worker; thus plastic recon-
structive surgeons should always be the preferred ones, 
and are needed to perform autologous fat transplant. 
Given the excellent aesthetic result of lipofilling and 
both biodegradable and nonbiodegradable fillers the 
choice of the best surgical procedure is not a matter of 
aesthetic issues. Generally speaking biodegradable fill-
ers should be the first choice in younger people in order 
to allow a better adaptation of the filler with the physi-
ological aging process, unless grade 4 facial lipoatro-
phy where high volume injection is needed. This result, 
indeed, can be obtained mainly with autologous fat 
transplant, when feasible, or with nonbiodegradable 
fillers. In case of patients often suffering from sinusitis 
or dental granuloma or undergoing odonto-stomato-
logic procedure, nonbiodegradable fillers should be 
avoided because of the risk of local infection or granu-
loma that may potentially occur years after the filling 
procedure as long-term complications. Short-term 
complications, mainly represented by local edema, 
infection, and bleeding are few when filler are injected 
with small-gauge needle, and always self-limiting, but 

Author, journal, 
year

Material Number of 
pts

Efficacy 
objectively 
assessed 
(method)

Efficacy 
subjectively 
assessed  
(QoL domains)

Safety  
(AES, %)

Durability  
(weeks of f-u)

Negredo, AIDS 
Patient Care 
STDS, 2006 [17]

Polylactic acid N = 25 NA + + 48

Polyacrylamide gel N = 105

Autologous fat 
transplant

N = 8

Guaraldi, Antivir 
Ther, 2005 [16]

Polylactic acid N = 20 + + + 24

Polyacrylamide gel N = 15 (US) +

Autologous fat 
transplant

N = 24 (SAE, 18%)

Table 64.1 Studies that have assessed safety, efficacy, and durability of different surgical interventions for treatment of facial 
lipoatropy

QoL quality of life, AE adverse event, f-u follow up, US ultrasound, NA not available, + effective or save, SAE serious adverse 
events
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they may occur hypothetically with all fillers. Different 
countries’ policies about reimbursement of these pro-
cedures underpin all the comments on the different 
costs. In general it can be assumed that lipofilling pro-
cedure is very expensive, but given its permanent result, 
it costs less in comparison to the cost of biodegradable 
filler that needs yearly retouch procedures.

Reimbursement of surgical treatment for HIV-
related lipoatrophy is possible in UK and France and to 
some extent in Spain and Italy. We encourage public 
health authority to recognize facial lipoatrophy as a 
common clinical picture associated to HIV infection 
and guarantee access to surgical treatment for the qual-
ity-of-life implication of its results.

Table 64.2 summarizes these clinical considerations.
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65.1  Introduction

In 45 years of medical practice and 30 years as an 
expert witness, the author has seen angry patients 
and incompetent lawyers devastate physicians’ 
psyche. Except for the outlying percent of physi-
cians who are impaired or have serious psychologi-
cal problems, every other physician wants no part of 
a lawsuit and will, if instructed properly, avoid them 
at considerable cost of time, money, and effort. 
Unfortunately in the years of training and teaching 
in medical school and residency programs there was 
no instruction on avoiding lawsuits. It was assumed 
that if you, as a physician, made no mistake then a 
lawsuit would never happen. We all know this is a 
fallacy, especially in the cosmetic aspects of surgery. 
Since we can never truly know what will make the 
patient happy or what offhand remark by a third 
party may change a satisfied patient to an unhappy 
patient, we must arm ourselves with the information 
to help prevent lawsuits.

Where do we get this information on how to prevent 
lawsuits? We talk to colleagues who are usually far too 
upset to discuss their experiences and only see the 
complaint rather than the whole picture. We take risk 
management courses provided by insurance compa-
nies and we listen to discussion by attorneys at national 

or regional medical meetings. The thing that all these 
courses have in common is they are presented by law-
yers or educators who have never experienced the total 
patient contact from first phone calls to the office to 
2 months postoperation. These courses discuss the 
technical aspects of lawsuits but rarely the personal 
and emotional aspects. The success ratio of counter-
suing plaintiffs and their lawyers is next to zero.   
So forget about getting even.

As a physician, not a lawyer, is how the author 
views medical malpractice, nothing in this article 
should be construed as legal advice. The following is a 
synopsis of the main points discussed by others in 
regard to risk management assuming a cosmetic prac-
tice where patients seek you rather than involvement 
as part of the trauma team.

65.2  Four Elements of Medical 
Malpractice: Duty, Breach  
of Duty, Causation, and Damages

65.2.1  Duty

Do we have an obligation to treat everyone? No, but 
there are subtle legalities that create a doctor–patient 
relationship. If you find a patient or a complex prob-
lem you do not wish to begin or continue treating, 
make it clear in your chart and refer the patient.

Suppose a patient with a body dysmorphia comes for 
consultation for her fifth rhinoplasty. Display under-
standing of the patient’s point of view; explain that the 
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problem is not one you feel comfortable handling and 
document to who you refer the patient.

65.2.2  Breach of Duty (Negligence)

Implies the physician failed to render the required 
standard of care, a level of care a reasonably prudent 
physician would provide under the same or similar 
circumstances.

Describe in your chart note, and to the patient ver-
bally, the patient’s complaint, by restating their reason 
for consultation. Also state your findings, diagnoses, 
treatment plan and why, the risks, and alternatives.

65.2.3  Causation

The plaintiff must prove that your breach of duty (neg-
ligence) caused the injury. As we all know in the cur-
rent atmosphere of turf wars the plaintiff’s attorney 
can usually pay for, and find, an adversarial physician 
to support their contention of malpractice.

In one case, a board-certified physician testified that 
injection of more than 10 mg of triamcinolone at any 
one time was below that standard of care and caused 
damage. The defendant physician was severely penal-
ized over this absolute falsehood.

65.2.4  Damages

Compensation for the breach can be economic (loss of 
wages), noneconomic (pain and suffering), or punitive, 
usually the result of acts such as being impaired, sex-
ual assault, changing the record, or extreme gross neg-
ligence. Of course, the lawyers, courts, and plaintiffs 
twist the facts so the outcome of the suit is often a tur-
key shoot with the defendant doctor being the turkey.

Other areas frequently discussed in risk manage-
ment are advertising, consent forms, and chart notes. 
Review your website do not advertise that you are the 
best or credentials that you do not have. This is a fre-
quent part of the complaint, especially if one of your 
turf war colleagues is the opposing expert.

Medical records are the first place lawyers look to 
trip you. Risk management will tell you the notes 
should be legible, accurate, and complete. We know 
our notes rarely meet their standard. We write 

contemporaneously and are often never going to see 
the patient seeking consultation again. However, your 
notes should tell a story and substantiate your reason-
ing. Document a reasoned history, chief complaint, 
physical examination of pertinent areas, diagnosis, 
and treatment options. Document informed consent and 
include pertinent positives as sun damaged skin and 
pertinent negatives such as no evidence of infection. 
Document informed refusal. An example may be a 
patient who has slight neck skin laxity 6 months post 
facelift. You offer a tuck up to correct the problem and 
the patient refuses, put this in a chart note – it starts the 
statue of limitations and lets the patient know you are 
their advocate.

Part of your chart is your informed consent. An 
in formed consent is more than a signed piece of paper. 
It should include what a reasonable person would want 
to know as a beginning. Also include pages of as many 
risks as you can collect from any source; do not be 
afraid to copy from your colleagues. In addition, docu-
ment as a separate chart note that the patient has read, 
understood, and (after reading and signing the consent) 
agrees to surgery. If you do not personally go over all of 
your forms, have the person who does, enter a note and 
sign and date it. Especially in cosmetic surgery, not only 
document in the chart but explain to the patient what 
you see, what you plan, what you expect the result to be, 
and whether you anticipate more than one surgery or 
treatment session and who would be financially respon-
sible for subsequent treatment. Examples would include 
facial filler, secondary surgery for a difficult nose, and 
deep resurfacing post-facelift in a patient with deep 
etched rhytids. Learn to prevent lapses in record keep-
ing and communication that cause malpractice suits 
over unwanted results that are clearly not negligence.

Another trap is the area of vicarious liability. You 
are held responsible for errors of those you have a duty 
to supervise. Your staff and what they say is an obvi-
ous trap. You should at least discuss patient confiden-
tiality and demeanor in the office and over the phone. 
Have your staff inform you when patients are unhappy. 
The patient will often discuss with the staff what they 
will not tell you. This applies even before they meet 
you for the first consultation.

“Res ipsa loquiter” – It speaks for itself, i.e., a 
sponge left in an operative site.

Ideally the physician on call for you and covering 
your practice should have the same certification and 
privileges as you.
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When you are only a consultant, remember you 
have an independent duty to the patient and a duty to 
have knowledge of pertinent lab, x-ray, and history, 
i.e., review records or document the patient is sup-
posed to bring records.

65.3  Avoiding Lawsuits

Lawsuits come from angry, frustrated patients looking 
for a result or answer to a problem and are left feeling 
their doctor has either deceived or abandoned them. 
Patients sue because of greed, lawyers, unrealistic 
expectations, poor outcomes, perception of poor care, 
failure to keep the patient and family informed, and 
poor communication.

Your medical team’s relationships, doctors, nurses, 
technicians, and front office personnel are also respon-
sible for patient relationships. Thirty percent of suits 
are urged by another health care professional. 
Remember patients do not sue doctors they like and 
trust because they do not want to damage the relation-
ship. In this age of the computer, email, and text mes-
sages, almost everyone hungers for interaction with a 
person they admire and respect.

We have all known physicians who have frequent 
complications but rarely get sued. Why is this? 
Rapport is defined as a close relationship with agree-
ment and harmony. Make people feel comfortable 
with you. Let them know you care about them not just 
one or more of their body parts. Stop treating patients 
as conditions and treat them as people. Interact with 
patients like they are a most valued friend. Listen and 
show it, look at them, touch them, call them by name, 
and do not interrupt them. Sit and actively listen to 
you patient. Use body language, eye contact, leaning 
in, facial expression, and touching to show your inter-
est. Paraphrase the patient’s story and requests using 
your own words to show you care. This may help 
clear up any misunderstanding of their requests and 
concerns.

Avoiding lawsuits begins with the first office con-
tact. Your office must be courteous, friendly, and 
respectful to patients at all times. Do not put them on 
hold for long periods, if you are a little late explain 
why and apologize. You and your staff should engage 
the patient like they are the most important person in 
the world and that you are happy they called your 
office. When the patient arrives for consultation be 

efficient and helpful. However, train yourself and your 
staff to look out for the patient from Hell! The body 
dysmorphic, overly flirtatious, the patient who has 
called and cancelled repeatedly, and the patient spend-
ing their last dime all should raise a caution flag. When 
you, the physician, meet the patient, look at them, not 
your computer, know their name and ask, “What can I 
do for you?” Take enough time, listen, and ask, “Is 
there anything else?”

Listen first, then write or dictate and excuse your-
self from the close contact to look away to write and 
organize the information. Then return to patient con-
tact and become your patient’s guide and counselor, be 
chatty about their job, family, or other personal areas.

Carefully explain your expectations and what their 
expectations should be. If your expectations differ 
from the patients original expectations, resolve the dif-
ferences before moving forward. Explain how the 
patient can help or diminish the result. Discuss alterna-
tives and likelihood of secondary and/or revision sur-
geries and if there will be additional charges. Common 
examples are additional fat grafts or fillers with face-
lifts, possible skin excision, or touch-ups after liposuc-
tion. Ask if there are any questions. When the 
consultation is over thank the patient by name for com-
ing to consult with you.

Patients will sue if angry. They will get angry if you 
or your staff are rude, insulting, or if you abandon 
them.

When it comes to surgery, be rigorous in your chart-
ing, planning, photographs, lab work, history, and 
physical exam. Try to operate with the same team; 
make sure the patient is positioned properly and that 
you have the medicines, implants, and equipment that 
you need. Try to do things in a regular and repetitive 
way to avoid mistakes. Concentrate on the task at hand 
and avoid interruptions that break your concentration. 
Get your helpers to concentrate on the patient, not the 
phone or computer.

When you have a problem with a result, stay on top 
of it, call consultants and see the patient often. Explain 
what is going on, how you plan to handle it, and how 
long you expect until resolution. Keep the patient on 
your side, support them, and do not deny the problem. 
Always make them feel you will be there for them. It is 
often a good idea to enlist a family member or friend in 
the care of the patient.

We have all run across physicians who have many 
complications and never seem to get sued. Why is this? 
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People will sue an expert technician who does not per-
form to their expectations. People rarely sue their 
friend and counselor.

How well we handle problems often significantly 
affects whether a suit will follow. When dealing with 
an angry patient, listen and do not respond to each 
complaint. Wait until the patient is done, actively lis-
ten, and ask if there is anything else. Paraphrase the 
complaint and ask for confirmation. Above all: Do not 
get defensive. Attempt to explain the cause of the prob-
lem, i.e., thick skin and a fibrous supratip poly beak. 
Explain a proposed treatment and a time frame. Explain 
how the patient can help. Do not promise anything! 
Follow up with a phone call. Communicate bad news 
or a significant problem forthrightly and in private. 
Notify patients of lab results and do not make them 
wait since waiting creates angst and then anger if 
something pertinent is late in being discussed or if a 
normal is not delivered timely.

What can we do with the noncompliant patient? 
Educate the patient and ask them to repeat so you and 
they understand. Ask in what other areas they have been 
noncompliant. If the patient does not follow through in 
one area maybe there are others they are not letting you 
know about. Get the patient and a family member or 
friend involved with the treatment. Often ask what part 
of compliance will be most difficult for the patient and if 
they will agree to change behavior. How many patients 
either overclean or do not clean postauricular incisions?

Confidentiality is especially important in a cosmetic 
practice. Get permission to use and show photos. Make 
sure your staff is aware what happens in the office 
stays there. Have them sign a confidentiality agree-
ment and make sure they do not gossip about patients 
in the office because they may be overheard. When a 
patient asks to speak to another person who has had the 
same procedure, protect identities by using only first 
name and ask the former patient to contact the future 
patient so nuisance phone calls come only if the former 
patient gives out their phone number.

65.4  What to Do When a Lawsuit 
Is Threatened or Filed

When a case does not go well and you get a request for 
a chart to be sent elsewhere or a lawsuit is either threat-
ened or filed, review the chart. Do Not Alter the chart. 

Write contemporaneous notes about the case, not in 
the chart. Ask your staff to do the same since often 
they are privy to information you do not have. Patients 
are often bumped in the nose postrhinoplasty and tell 
only your receptionist. One of my patients was socked 
in the face by a boyfriend 2 days post cheek implant 
and the patient did not tell me when displacement 
occurred. However, she sobbingly related the incident 
to our patient counselor. The patient went on to file a 
lawsuit which was stopped when we informed her law-
yer of the assault by the boyfriend. These personal 
notes should be in the form of a letter to your attorney 
so they can protect you.

Always review a chart before copying as this is 
often the first sign of an impending lawsuit. Never 
allow staff or anyone to copy a chart you have not 
reviewed.

Always be involved with your insurance company 
and defense attorney. No one else knows the case bet-
ter than you. Review your notes and other information 
supplied by the patient, your diagnosis, treatment plan, 
what happened, and why. Look up literature just as if 
you were to be the expert on the case. Remember, law-
suits take 2–5 years (or more) to come to trial. The 
notes you make will help you remember later.

What happens when we are served notice of a law-
suit? It ruins your day but do not let it ruin you. 
A lawsuit usually demeans your professional compe-
tence and your integrity. This usually gets you angry 
and creates great stress. Remember, lawsuits are about 
money and are a part of doing business. They are the 
reason we have insurance companies and why we pay 
those premiums. Clear some time and take a deep 
breath. Notify your insurance carrier.

Unfortunately, malpractice lawsuits are about us 
and are personal. If the suit were about a fence one foot 
over the property line we would not take it personally. 
Try to put the suit and the accompanying angst in that 
category of the fence rather than a personal attack. Do 
not be afraid to contact a friend or mentor in this field. 
There is probably no mature physician in the field of 
cosmetic surgery who has not been sued. Try to com-
partmentalize the stress, remembering the process will 
usually take years. We are all compulsive perfectionist 
personalities and our tendency is to review the incident 
and make sure we do not commit the error again. We 
obsess about it. This leads to sleepless nights and con-
tinued stress and the likelihood of making additional 
errors because of fatigue. Control your working hours 
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and maintain a balance of work, rest, recreation, and 
sex. Work on your personal relationships and empha-
size people skills. Do not get into a depressive funk. 
Especially monitor your use of medication and alco-
hol. Post lawsuit stress is real. Lawsuits can take 
months and years for resolution. Be reasonable and go 
back to work. Statistically, we are twice as prone to be 
sued a second time in the 12 months after being noti-
fied of a first lawsuit.

The author is a big proponent of arbitration; it takes 
less time, costs less, and presentation is in front of a 
person or panel educated enough to recognize the 
nuances of scientific and technical matters. The physi-
cian does not need to be present during testimony. 
There is little to no grandstanding by the attorneys. The 
emotional defendant is blunted. As an expert witness 
for many years the author feels that the defendant phy-
sician gets a better deal. There is usually no problem 
with getting patients to sign arbitration agreements.

What can you do about an opposing expert witness 
who lies under oath? The American College of Legal 
Medicine (ACLM) has produced legal guidelines for 
the ethical conduct of physician expert witnesses. The 
testimony is considered the practice of medicine and as 
such this testimony (in the trial records) can be sent to 
the American Medical Association (AMA), the physi-
cian’s specialty board, and the physician’s state medi-
cal board. Experts are given wide discretion by courts 
who do not know medical facts, but the ACLM’s guide-
lines state that the expert must not be an advocate or 
partisan for either party, the expert should have recent 
experience in the area of testimony, the expert should 
testify honestly without excluding relevant informa-
tion, there should be no conflict of interest with the cli-
ents or attorneys, and testimony should be based on 
literature or stated that it is opinion. The author would 

encourage plaintiffs or defendants who feel wronged 
by testimony to complain to the appropriate agencies 
and boards.

The author realizes this is a different approach than 
you are used to. Most risk management courses involve 
how you advertise, your chart notes, history, and phys-
ical, reports, consent forms, and other documentation. 
You all should know these are important.

It is the art of being your patient’s advocate, friend, 
and counselor that keeps the lawsuits away. It is the 
documentation that helps you win, not prevent, the 
suit and the author’s experience, as a malpractice 
expert witness, is that most suits involve technical 
issues. It is easier for a good expert witness to explain, 
document, and footnote your defense before an arbi-
tration judge or panel. Most juries do not understand 
even the simplest technical points and tend to write 
off both the plaintiff and defendant experts as a bal-
ance. Juries look to the emotional distress and is it 
justified given the less than desired result. The more 
convinced the jury is that the result of surgery led to 
significant and justifiable distress to the plaintiff, the 
more likely is the plaintiff’s verdict or settlement 
even though your treatment was within the standard 
of care.

If you have problems call and ask for advice. If you 
are sued, participate in your own defense. “RON’S 
Rules” state almost all patients lie either by omission 
or commission and when the patient decides to sue, 
everyone lies: The patient, the family, their experts, 
and their lawyer.

There are many subtle aspects of avoiding suits and 
winning those you are unable to avoid. Of all the things 
you wear, your expression is the most important. Be 
kinder than necessary because everyone you meet is 
fighting some kind of battle.
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