
Copyright © 2015 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

www.PRSJournal.com676e

ANATOMY

Skin, Bone, and Soft Tissue
Facial aging is a multifactorial process involving 

the skin, facial skeleton, and soft tissue. Epidermal 
thinning, collagen loss, and dermal elastosis con-
tribute to the fine rhytides of the skin.1 Remodel-
ing of the facial skeleton creates the morphologic 
basis of aging.2,3 Posterior retrusion of the bony 
maxilla with age leads to a blunted midface and 
loss of support for the periorbital tissues.2,3 Inher-
ently prominent globes and a hypoplastic maxilla 
also contribute to a “negative vector” relationship, 
where the globe projects anterior to the malar emi-
nence, creating an environment for lower lid laxity, 
sagging cheeks, and a prominent tear trough.4–6

Although the facial skeleton certainly gen-
erates the morphologic basis of aging, bony 
manipulation or augmentation is limited in facial 
rejuvenation surgery. Rather, it is the soft-tissue 
envelope that is primarily addressed in face lifts.7 
Soft-tissue ptosis, whether as a result of ligamen-
tous attenuation, volume deflation, or bony retru-
sion, leads to the deep creases of the aging face 
and represents the target of surgical correction.

Retaining Ligaments
In 1989, Furnas described ligaments anchor-

ing the soft tissues of the cheek to underlying 

fibro-osseous structures.8 These were further 
characterized by Stuzin et al. in 1992.9 The zygo-
matic ligaments anchor the malar cheek skin to 
the periosteum of the zygomatic eminence. The 
zygomatic ligaments exist as a series of fibrous 
septa permeating the malar pad and are col-
lectively known as the McGregor patch.8–10 The 
mandibular ligaments arise from the parasym-
physeal and symphyseal regions of the mandible 
and insert into the overlying skin of the chin. The 
mandibular septum is an osteocutaneous zone of 
adherence that spans the middle third of the man-
dibular body and is the posterolateral continua-
tion of the mandibular ligament. The mandibular 
septum inserts 1 cm superior to the mandibular 
border and separates the cheek/jowl fat from the 
neck/submandibular fat.11 The masseteric cutane-
ous and parotid cutaneous ligaments (or Lore fas-
cia) arise from the anterior border of the masseter 
and the parotid gland, respectively, to insert into 
dermis (Fig. 1).9 Laxity of these ligaments contrib-
utes to vertical descent of facial tissue, leading to 
the sagging appearance and deep creases of the 
aging face.9 Repeated animation of facial mimetic 
muscles such as in smiling also contributes to this 
ligamentous attenuation.9,12,13

Mimetic Muscles
The mimetic muscles control facial expres-

sion and are situated in two layers. The superficial 
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layer consists of the zygomaticus major and minor, 
the levator labii superioris, risorius, the depressor 
anguli oris, and the orbicularis oculi and oris. The 
deep layer includes the levator anguli oris, buc-
cinator, depressor labii inferioris, and mentalis.7,14 
The modiolus is the fibrous junction just lateral 
to the angle of the mouth where the zygomaticus 
major, levator and depressor anguli oris, risorius, 
and buccinator muscles converge. All mimetic 
muscles are innervated by the facial nerve from 
their deep surface except for the buccinator, men-
talis, and levator anguli oris, which are innervated 
from the superficial surface.15

Superficial Musculoaponeurotic System
Probably the earliest description of the super-

ficial musculoaponeurotic system (SMAS) was 
in Sir Charles Bell’s 1799 publication A System of 
Dissections, in which he called this fascial layer the 
“cellular membrane.”16,17 Gray followed in 1859 
with his description of the “superficial subcutane-
ous fascia” of the face.18 Mitz and Peyronie’s clas-
sic anatomical study of 1976 referred to this layer 
as the “superficial musculo-aponeurotic system,” 
and with this study, the term SMAS was coined.19 
The SMAS has since become a prevalent entity in 
the description of face-lift procedures. The SMAS 
was originally described as the superficial fascia 

of the face that invests the superficial layer of 
mimetic muscles and divides the subcutaneous fat 
into two layers.19 It is in continuity with the tem-
poroparietal fascia, frontalis muscle, and galea 
superiorly, and the platysma and superficial cervi-
cal fascia inferiorly.20 The SMAS becomes attenu-
ated medially (Fig. 2, left).21,22 Branches from the 
anterior facial artery course on the undersurface 
of the SMAS (Fig. 2, right).14

The deep temporal fascia in the temporal 
region, the parotidomasseteric fascia in the cheek, 
and the deep cervical fascia in the neck represent 
the deep fascial layers under which the branches 
of the facial nerve course. As such, when perform-
ing a sub-SMAS dissection, care is taken to not 
violate the underlying deep facial fascia to avoid 
injury to the facial nerve.9

Neurovascular Structures
The facial nerve (seventh cranial nerve) 

emerges from the stylomastoid foramen and 
enters the substance of the parotid gland where 
the main trunk branches. The buccal and zygo-
matic branches are well collateralized within the 
cheek, which buffers them from clinically conse-
quential injuries.23 By contrast, the frontal branch 
and marginal mandibular branch are more often 
terminal, rendering them less forgiving of injury.24

Fig. 1. The retaining ligaments anchor the soft tissues of the face. The zygomatic and mandibu-
lar ligaments are osteocutaneous ligaments that originate from periosteum and insert directly 
into the dermis. The masseteric cutaneous and parotid cutaneous ligaments originate from fixed 
underlying structures such as the anterior border of the masseter muscle and the parotid gland, 
respectively, and insert into dermis. [Reprinted with permission from Stuzin J. Face lifting. Plast 
Reconstr Surg. 2008;121(Suppl):1–19.]
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The frontal, or temporal, branch of the facial 
nerve courses along the Pitanguy line, which 
ascends from 0.5 cm below the tragus to 1.5 cm 
above the lateral brow.25 It can be found within 
10 mm cephalad to the sentinel vein, which is a 
perforating vessel that pierces the temporopari-
etal fascia 5  mm lateral to the frontozygomatic 
suture.26–28 The frontal branch is vulnerable to 
injury as it crosses the zygomatic arch 2.5  cm 
anterior to the external auditory meatus29 in a 
plane deep to the temporoparietal fascia. A dis-
tinct fascial layer deep to the temporoparietal 
fascia, the parotid-temporal fascia, has been 
shown to exist at this level, providing a second 
layer of protection for the frontal branch at the 
zygomatic arch.30

The marginal mandibular branch of the 
facial nerve courses along the inferior man-
dibular border in a plane deep to the platysma, 
within the superficial layer of the deep cervi-
cal fascia. An anatomical study of 100 cadaveric 
facial halves found that, posterior to the facial 
artery, the mandibular branch courses above 
the inferior mandibular border in 81 percent of 
specimens; in the other 19 percent, the nerve 
dips down, with its lowest point within 1  cm 
below mandibular border (Fig. 3, below, right),31 
but it can be found as low as 4  cm below the 
mandible.24,32 Anterior to the facial artery, the 

nerve courses above the inferior border of the 
mandible (Fig. 3, above).

The facial artery arises from the external 
carotid artery and rounds the lower border of the 
mandible as it exits the neck, approximately 3 cm 
from the mandibular angle.33,34 The facial vein lies 
immediately posterior to the artery at this level. 
Both vessels are crossed over by the facial nerve. 
Superiorly, the facial artery continues its course 
over the anterior surface of the masseter.34

The great auricular nerve (C2–C3) provides 
the dominant sensory supply to the ear, specifi-
cally, the lobule, concha, and posterior auricle.14,35 
The lesser occipital nerve contributes mainly 
to the sensory innervation of the upper ear.36 
The great auricular nerve is the most commonly 
injured nerve in face-lift surgery.37 Complete sever-
ance of this nerve causes numbness of the ear, and 
partial severance can create painful neuromas.14 
The nerve is technically protected by the superfi-
cial cervical fascia but is prone to injury as it exits 
the posterior border of the sternocleidomastoid 
muscle where the platysma is absent. It crosses 
the midbelly of the sternocleidomastoid muscle at 
the McKinney point 6.5 cm inferior to the exter-
nal auditory canal.35,37,38 The external jugular vein 
courses parallel and 0.5 cm anterior to the great 
auricular nerve, and the lesser occipital nerve 
courses posteriorly (Fig. 4).

Fig. 2. Cadaver dissection of the SMAS, with its anterior distribution investing the 
superficial mimetic muscles (left). Branches from the anterior facial artery can be 
seen on the undersurface of the SMAS (right). (Reprinted with permission from Bar-
ton FE Jr. Facial Rejuvenation. Boca Raton, Fla: Quality Medical Publishing/CRC Press; 
2008.)
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Fat Compartments
Traditionally, facial fat is broadly divided into 

superficial and deep layers relative to the SMAS. 
Further partitioning of these two layers into distinct 
compartments is not as intuitive. In 2007, Rohrich 
and Pessa39 isolated the facial fat compartments 
as defined by their natural septal boundaries40,41 
using methylene blue dye diffusion in cadaveric 
specimens. The superficial cheek compartments, 
from medial to lateral, consist of the nasolabial fat, 
superficial medial, middle, and lateral temporal 
cheek fat.39 The infraorbital fat lies cephalad to 
the superficial medial cheek fat and, together with 
the nasolabial fat, are collectively referred to as the 
superficial malar fat (Fig. 5, left).42 Identification of 
the deep cheek fat compartments followed there-
after (Fig. 5, right).43,44 The deep medial cheek fat 
lies deep to the upper lip elevators, with the buccal 
fat pad situated laterally.43,44 The sub–orbicularis 
oculi fat lies deep to the lower lid orbicularis and 
is adherent to the maxillary periosteum.45 The fat 
compartments lend support to Lambros’ theory 

of relative volumetric gains and losses creating the 
deep creases of the aging face rather than actual 
descent of soft tissues.46 Histologic and clinical 
studies suggest that preferential deflation of the 
deep facial fat pads leads to loss of support and 
descent of the overlying superficial fat, thereby 
contributing to a “pseudoptosis” of soft tissues that 
occurs with time.43,44,47

EVOLUTION OF FACE-LIFT 
TECHNIQUES

Subcutaneous Lift
The first forms of face lifting were described in 

the early 1900s by Miller48 and Passot49 as discontinu-
ous ellipsoidal skin excisions in natural skin creases 
(Fig. 6). In 1927, Bames recognized the importance 
of wide subcutaneous undermining of the face to 
achieve an effective lift.50 The “classic subcutaneous 
lift” evolved from this concept and is characterized 
by extensive skin undermining with advancement 
and excision of excess skin (Fig. 7).50–55

Fig. 3. Illustration of anatomical variations of the mandibular branch of 
the facial nerve in a cadaveric study of 100 facial halves. Posterior to the 
facial artery, the mandibular ramus passed above the inferior mandibular 
border in 81 percent of specimens (below, left). In the other 19 percent, 
the mandibular branch passed in an arc with its lowest point 1 cm or less 
below the mandibular border (below, right). Anterior to the facial artery, 
the mandibular branch coursed above the mandibular border 100 percent 
of the time (above). (Reprinted with permission from Dingman RO, Grabb 
WC. Surgical anatomy of the mandibular ramus of the facial nerve based 
on the dissection of 100 facial halves. Plast Reconstr Surg Transplant Bull. 
1962;29:266–272.)
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To enhance cheek elevation, Aufricht56 
described suture plication of the subcutane-
ous fatty tissue, whereas Pangman and Wallace57 
suspended the subcutaneous fascial layer as 

adjunctive procedures to the subcutaneous lift. 
These likely represented the earliest descrip-
tions of what is now known as SMAS plication or 
SMAS suspension, respectively. However, these 

Fig. 4. The great auricular nerve exits the posterior border of the sternocleidomastoid 
muscle and crosses the midbelly of the sternocleidomastoid muscle 6.5 cm inferior to the 
external auditory canal. The external jugular vein courses anterior to the nerve, and the 
lesser occipital nerve courses posteriorly. (Reprinted with permission from Barton FE Jr. 
Facial Rejuvenation. Boca Raton, Fla: Quality Medical Publishing/CRC Press; 2008.)

Fig. 5. The superficial malar fat compartments (left) include the infraorbital fat, superficial medial cheek fat, and 
nasolabial fat. The deep midfacial fat compartments (right) include the sub–orbicularis oculi fat, deep medial 
cheek fat, and part of the buccal fat pad. (Reprinted with permission from Pessa JE, Rohrich RJ. The cheek. In Facial 
Topography: Clinical Anatomy of the Face. St. Louis: Quality Medical Publishing; 2012:77, 47–94.)
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early mentions of deeper layer manipulation 
were largely ignored, with the subcutaneous lift 
remaining the predominant procedure for the 
following two decades.14 Although subcutaneous 
lifts are still performed today, they are limited in 
their ability to reposition deep tissues in patients 
when used alone.7,58

A Deeper Plane (Sub-SMAS)
In 1974, Skoog’s description of a dissection 

plane deep to the superficial subcutaneous fascia 
marked the beginning of a renaissance era in face-
lifting techniques.59 This superficial fascial layer 
was subsequently named the SMAS by Mitz and 
Peyronie in 1976.19 Skoog repositioned the skin, 
SMAS, and platysma as a composite flap, using 
suspension of the deeper tissues to relieve skin 
tension. The sub-SMAS dissection yields a thick 
and robust composite flap with longer lasting 
results at the expense of a deeper, more danger-
ous dissection.60

Although revolutionary for its time, Skoog’s 
procedure never gained popularity during his life-
time. Because of concerns for facial nerve injury 
with deeper dissection, the early sub-SMAS dissec-
tions were conservative and rarely extended past 
the parotid capsule,14 limiting mobilization of the 
anterior cheek. Webster et al. in 1982 highlighted 
the importance of dissecting past the fixed SMAS 

overlying the parotid capsule to access the mobile 
anterior SMAS, to effect a substantial change in 
the midface (Fig. 8).61 This transition was substan-
tiated by anatomical studies that better delineated 
the SMAS anteriorly.20,21,62–64

Composite Lift (Single Skin/SMAS Flap)
The 1980s and 1990s prompted modifica-

tions to the Skoog procedure aimed at improving 
SMAS mobilization while maintaining the origi-
nal concept of elevating the skin and SMAS layers 
together as a single unit. Owsley65 and Lemmon 
and Hamra60 described extending the sub-SMAS 
and subplatysmal dissections to improve midface 
and neck mobility. Hamra continued Lemmon’s 
work with the “deep-plane rhytidectomy” in 
1990, stressing the importance of extending the 
sub-SMAS dissection medially over the zygomati-
cus major to lift the anterior cheek.66 He further 
refined this procedure in 1992 to a “composite 
rhytidectomy,” describing en bloc suspension 
of skin, platysma/SMAS, malar fat, and orbicu-
laris oculi as a composite musculocutaneous flap 
(Fig. 9).67

Concurrently, Barton developed the “high 
SMAS” technique, which was unique for suspend-
ing the SMAS more superiorly above the zygo-
matic arch (Fig.  10). This procedure ensured 

Fig. 6. The earliest forms of face lifts involved discontinuous 
ellipsoid skin excisions in natural skin creases. (Reprinted with 
permission from Barton FE Jr. Facial Rejuvenation. Boca Raton, 
Fla: Quality Medical Publishing/CRC Press; 2008.)

Fig. 7. The classic subcutaneous lift with pretragal incision and 
wide subcutaneous undermining of the face. (Reprinted with 
permission from Pitman GH. Foundation facelift. In: Aston SJ, 
Steinbrech DS, Walden JL, eds. Aesthetic Plastic Surgery. London: 
Elsevier; 2009:121.)
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release of the zygomatic ligaments, allowing a true 
superior pull of the malar and zygomatic soft tis-
sues (Level of Evidence: Therapeutic, IV).68 By 
transitioning from the sub-SMAS to subcutaneous 
plane above the zygomatic major, the cheek skin 
flap is released from the underlying tether of the 
SMAS-invested zygomaticus muscle, helping to 
efface the nasolabial fold (Fig. 11).21,22

Two-Layer Lift (Separate Skin and SMAS Flap)
Connell diverged from the original composite 

lift and instead elevated the skin flap as a separate 
layer from the SMAS.69,70 This allowed indepen-
dent manipulation of the skin and SMAS layers 
and segmentation of the SMAS flap to create mul-
tiple vectors of suspension.

Reports of bifurcating the SMAS flap and 
using the preauricular posterior margin to sus-
pend the neck separately were initially published 
in the early 1980s.71,72 Barton uses a similar bivec-
tored approach in the high SMAS (Fig. 10). Con-
nell and Marten furthered this concept with the 
“trifurcated SMAS flap” in 1995, which incised the 
SMAS flap into three segments to provide three 
independent vectors of elevation.70 The superior 
segment is anchored vertically to the temporal 

fascia to suspend the midface and malar tissues. 
The middle segment is anchored to the cut edge 
of the SMAS over the zygomatic arch to correct 
the cheek and jowl. Lastly, the inferior segment is 

Fig. 8. The fixed SMAS in the lateral cheek laminates the parotid 
capsule and does not transmit motion anteriorly. The mobile 
SMAS is located anterior to the parotid capsule and glides 
along the areolar space overlying the masseter and buccal fat 
pad. To achieve adequate mobilization of the cheek, the sub-
SMAS dissection must extend into the area of the mobile SMAS. 
(Reprinted with permission from Barton FE Jr. Facial Rejuvena-
tion. Boca Raton, Fla: Quality Medical Publishing/CRC Press; 
2008.)

Fig. 9. Hamra’s composite rhytidectomy, which includes suspen-
sion of the orbicularis muscle along with the skin, SMAS, pla-
tysma, and malar fat as a single composite unit. (Reprinted with 
permission from Warren RJ, Aston SJ, Mendelson BC. Face lift. 
Plast Reconstr Surg. 2011;128:747e–764e.)

Fig. 10. Barton’s high SMAS technique suspends the main SMAS 
flap vertically above the zygomatic arch to elevate the malar 
and zygomatic soft tissues. The SMAS flap is incised posteri-
orly, with the preauricular strip suspended superolaterally to 
the mastoid fascia to improve neck and jaw contour. (Reprinted 
with permission from Barton FE Jr, Meade RA. The “High SMAS” 
face lift technique. In: Aston SJ, Steinbrech DS, Walden JL, eds. 
Aesthetic Plastic Surgery. London: Elsevier; 2009:133.)
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transposed in a primarily posterior vector to the 
mastoid fascia to correct the neck.

In 1995, Stuzin et al. described a similar 
two-layer lift, which came to be known as the 
“extended SMAS” (Fig.  12).10 Stuzin’s extended 
SMAS is similar to Barton’s high SMAS in that the 
SMAS dissection in both techniques extends ante-
riorly in a plane just superficial to the zygomaticus 
muscles in an effort to better mobilize the cheek. 
Conversely, in the extended SMAS, the skin and 
SMAS layers are raised as two completely separate 
flaps with varying vectors, whereas Barton’s high 
SMAS is a composite skin and SMAS flap, sepa-
rated only in its lateral portions over the parotid 
to bifurcate the ear. In addition, the excess SMAS 
in the extended SMAS is rolled onto itself to pro-
vide bulk rather than discarded in the high SMAS 
technique.

Limited Lift with SMAS Manipulation
In 1995, Robbins et al.73 repopularized 

Aufricht’s original concept56 of a simple subcu-
taneous rhytidectomy supplemented with SMAS 
plication as an effective alternative to formal 
SMAS elevation. By plicating the SMAS at the 
anterior border of masseter, the ptotic nasoman-
dibular tissue is suspended superolaterally to 
recreate the youthful cheek and blunt the naso-
labial fold.

The late 1990s subsequently observed the 
spectrum swing from extensive sub-SMAS dis-
sections back to subcutaneous rhytidectomies, 
with the addition of SMAS manipulation. These 
techniques limit preauricular incisions and skin 
undermining to only that needed for SMAS pli-
cation, thus minimizing morbidity, recovery time, 
and scar visibility while still providing reliable 
results. Proponents of the limited lift argue that 
SMAS plication is just as effective as formal SMAS 
elevation, and that complete release of the retain-
ing ligaments is unnecessary, as they are already 
attenuated with age.74 Adversaries argue that 
superior results are achieved with formal SMAS 
elevation and complete release of the deep cheek 
attachments.14 Regardless, SMAS plication can be 
a useful alternative if the SMAS is thin and prone 
to tearing with attempted elevation.10

Baker described the lateral SMASectomy75,76 
in 1997 as a modification to the standard SMAS 
plication. In Baker’s procedure, a strip of SMAS 
overlying the anterior parotid edge is excised 
rather than plicated (Fig. 13). The mobile ante-
rior edge of the excised SMAS is then secured to 
the fixed SMAS edge overlying the gland in a vec-
tor perpendicular to the nasolabial fold.

In 1999, Saylan proposed the “S-lift,” in which 
purse-string sutures are used to plicate the SMAS.77 
The S-lift refers to the S-shaped preauricular skin 

Fig. 11. Similar to Hamra, Barton transitions his dissection from a sub-SMAS plane 
to a subcutaneous plane above the zygomaticus muscle. This frees the cheek skin 
flap from the underlying tether of the SMAS-invested zygomaticus major and 
helps efface the nasolabial fold. (Reprinted with permission from Barton FE Jr. 
Facial Rejuvenation. Boca Raton, Fla: Quality Medical Publishing/CRC Press; 2008.)
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excision made to access the SMAS. Tonnard et al.  
modified this procedure 3 years later with the 
“minimal access cranial suspension,” or “MACS 
lift.”78 Through a limited preauricular inci-
sion, Tonnard et al. similarly placed purse-string 
sutures in various locations in the SMAS, suspend-
ing ptotic facial tissues to the deep temporal fascia 
above the arch (Fig. 14). Although limited by the 
occasional suture tear-through and anecdotally 
transient effects, the minimal access cranial sus-
pension lift has quickly become one of the more 
popular face-lift procedures performed today.58

Individualized Approaches: Focus on Vectors  
and Volume

Recent publications in the face-lift literature 
have focused on individualized treatment plans to 
accommodate patient-specific facial shapes, vec-
tors, and volumetric requirements. In 2007, Stuzin 
described an algorithm for SMAS procedures tai-
lored to the long versus wide face.79 For the long 
face, he recommends extending the SMAS dis-
section medially with resuspension in an oblique 
vector to restore malar volume and width. For the 
wide face, he proposes limiting SMAS dissection 
medially and suspending the soft tissues in a verti-
cal vector to reposition the submalar fat superiorly.

Similarly, the “individualized component” 
face-lift approach described by Rohrich et al. in 
2009 advocates extensive skin undermining and 
SMAS stacking in the oblique vector to enhance 
cheek fullness in the long, narrow face (Fig. 15).74 
For the short, wide face, Rohrich et al. recom-
mend limited skin undermining, with SMAS 
excision (SMASectomy) and resuspension in the 
vertical vector to enhance submalar hollowing. To 
further customize his results, Rohrich et al. added 
fat compartment–guided fat transfers for a simul-
taneous “lift-and-fill” face lift.80

COMPLICATIONS

Hematoma
Hematoma is the most common early com-

plication following face-lift surgery. Resorption of 
adrenalin in the early postoperative period can 
lead to rebound hypertension and subsequent 
hematoma.81 The incidence in nonhypertensive 
patients is approximately 3 percent, but the inci-
dence rises approximately 8 percent in hyper-
tensive patients and in male patients (Level of 
Evidence: Therapeutic, IV).82

The most common cause of hematoma is 
related to uncontrolled blood pressure. Patients 

Fig. 12. An illustration of Stuzin’s extended SMAS. The skin flap 
is elevated as a separate layer from the SMAS flap to allow inde-
pendent manipulation of the two layers. (Reprinted with per-
mission from Stuzin JM. Extended SMAS facelift: Restoring facial 
shape in facelifting. In: Aston SJ, Steinbrech DS, Walden JL, eds. 
Aesthetic Plastic Surgery. London: Elsevier; 2009:92.)

Fig. 13. In Baker’s lateral SMASectomy, a strip of SMAS overly-
ing the anterior parotid edge is excised. The cut edge of the 
anterior mobile SMAS is then suspended to the fixed edge of 
the fixed SMAS overlying the parotid gland. (Reprinted with per-
mission from Baker DC. Lateral SMASectomy. Plast Reconstr Surg. 
1997;100:509–513.)
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who preoperatively have a history of hypertension 
should be instructed to take their blood pressure 
medications on the morning of surgery. As an 
adjunct, oral clonidine (0.1 to 0.3 mg) or a trans-
dermal patch (0.1 to 0.2 mg) can be administered 
preoperatively or intraoperatively, respectively, 
to keep blood pressure low in the periopera-
tive period, especially as the injected adrenalin 
absorbs. Intraoperative hypertension should be 
well controlled, and maintenance of postopera-
tive systolic blood pressure below 140 mmHg is 
desirable.7 Beta-blockers (5 to 10 mg of labetalol) 
or calcium channel blockers (0.25-mg bolus of 
nicardipine) can maintain blood pressure intra-
operatively. Of note, one should avoid additional 
beta-blockers for patients currently receiving 
beta-blockers to prevent relative bradycardia. 
Injected adrenalin from the local anesthetic 
solution is slowly absorbed, such that postopera-
tive hematomas usually occur 4 to 10 hours after 
surgery. Postoperatively, blood pressure can be 
controlled with beta blockade (100  mg of oral 
labetalol) or an alpha agonist (0.1 to 0.3 mg of 
clonidine).7 Concurrently, pain, restlessness, 
and/or nausea must be controlled, as each fac-
tor may increase blood pressure and the develop-
ment of a hematoma.83

The incidence of hematoma is increased in 
patients taking platelet-inhibiting medications 
such as aspirin and other nonsteroidal antiin-
flammatory drugs. Supplements with antiplate-
let or anticoagulant properties can also increase 
perioperative bleeding risk. These agents 
include but are not limited to garlic, ginger, 
vitamin E, fish oil, glucosamine, and green tea.84 
Such medications should be discontinued 2 to 
3 weeks before elective surgery.83,84 Intravenous 
desmopressin may be administered for intra-
operative bleeding associated with presumed 
platelet inhibition.85 Furthermore, a concurrent 
open anterior platysmaplasty with rhytidectomy 
significantly increases the risk of hematoma.86,87 
Of note, the most important aspect in prevent-
ing hematoma after blood pressure is meticu-
lous hemostasis.83

An expanding hematoma is most likely to 
occur in the first 24 hours after surgery and 
should be evacuated promptly. Early interven-
tion will prevent subsequent necrosis of skin 
flaps caused by edema and tissue ischemia.7,83 
Although return to the operating room for 
exploration is the classic treatment, bedside 
evacuation with a suction catheter has been suc-
cessful in managing early, acute unilateral hema-
tomas in cooperative patients with controlled 
blood pressure.88

Skin Necrosis
The incidence of skin necrosis following cer-

vical rhytidectomy ranges from 1 percent in sub-
SMAS procedures to 3.6 percent in subcutaneous 
face lifts.81 The incidence of skin flap ischemia 
is significantly higher with overly thin flap dis-
sections, excessive tension, hematoma, constric-
tive dressings, and vascular occlusive disorders, 
particularly smokers.81,89 Skin necrosis should 
be addressed conservatively with local wound 
care; the majority of cases will eventually heal 
spontaneously.

Adaptations in the postoperative regimen 
can minimize flap edema and subsequent isch-
emia. Postoperative drains will collect periop-
erative serum, preventing fluid from collecting 
under the skin flaps. However, drains do not 
prevent or remove significant hematoma. In 
addition, avoidance of neck dressings will pre-
vent pressure necrosis of the thin neck flaps and 
allow appropriate venous return. Furthermore, 
restriction of salt and water intake may limit 
postoperative edema, which affects not only tis-
sue ischemia but also stress relaxation of the 
skin flaps.14

Fig. 14. The minimal access cranial suspension lift described by 
Tonnard et al. uses purse-string sutures to suspend the SMAS 
in different vectors to the deep temporal fascia. (Reprinted with 
permission from Warren RJ, Aston SJ, Mendelson BC. Face lift. 
Plast Reconstr Surg. 2011;128:747e–764e; and Tonnard PL, Ver-
paele AM, Morrison CM. MACS face lift. In: Aston SJ, Steinbrech 
DS, Walden JL, eds. Aesthetic Plastic Surgery. London: Elsevier; 
2009:138.)
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Infection
The incidence of wound infections is very rare fol-

lowing cervical rhytidectomy. Intravenous periopera-
tive antibiotics for Staphylococcus aureus or Staphylococcus 
epidermidis prophylaxis (typically a cephalosporin or 
vancomycin) are routinely given, even though there 
is little evidence to support their administration. 
Preauricular infections may result from Pseudomonas 
aeruginosa colonizing the otic canal.90 Pseudomonas 
infections usually respond to oral ciprofloxacin but 
may require incision and drainage.

In known carriers or those at risk (health care 
professionals) for methicillin-resistant S. aureus, 
nasal and ear canal cultures can be swabbed for 
screening.91 If present, patients can treat mucosal 
colonizations and skin flora with topical mupi-
rocin ointment for 7 to 10 days and chlorhexi-
dine soap body washes for 5 days preoperatively.92 
Postoperative methicillin-resistant S. aureus 
infections are treated by oral trimethoprim/
sulfamethoxazole or intravenous vancomycin.

Nerve Injury
Historically, the incidence of a permanent 

facial nerve motor branch injury following a 

subcutaneous or sub-SMAS face lift is less than 1 
percent.81 Transient nerve dysfunction in the first 
few hours postoperatively is very common and 
attributable to the lingering effects of local anes-
thetic.93 Prolonged nerve dysfunction identified 
days later may be attributable to traction, cautery, 
sutures, or surgical division.83 Spontaneous recov-
ery is usually noted within 3 to 4 months. The 
most commonly injured motor branches are likely 
buccal; however, they often go unnoticed or are 
more forgiving because of the rich collateraliza-
tion of the branches.24,83,93 The frontal branch and 
the marginal mandibular branch are less tolerant 
to injury because of their minimal arborization 
and are most likely to result in clinically signifi-
cant sequelae after injury.24,94 Temporary paralysis 
of contralateral mimetic muscles with botulinum 
toxin can improve symmetry while the patient 
is waiting for motor nerve recovery in unilateral 
marginal or cervical branch palsy.

Sensory innervation of the skin flap is always 
disrupted following rhytidectomy; however, 
patients typically recover spontaneously, usually 
within 12 months. The most commonly injured 
sensory nerve is the great auricular nerve. A 

Fig. 15. In SMAS stacking, SMAS incision and plication stacks tissue in the 
direction that the SMAS is lifted. SMAS stacking in the oblique vector is 
beneficial in narrow faces that require more malar fullness. (Reprinted with 
permission from Rohrich RJ, Ghavami A, Lemmon JA, Brown SA. The indi-
vidualized component face lift: Developing a systematic approach to facial 
rejuvenation. Plast Reconstr Surg. 2009;123:1050–1063.)
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recognized injury should be repaired immediately 
intraoperatively. A painful neuroma may form 
after injury and/or repair, but this sequela is for-
tunately rare.83

Unsatisfactory Scars
Improper incision placement can lead to 

obvious scars, distortion of the ear, and unnatu-
ral shifting of the hairline. Excessive tension can 
lead to loss of hair, depigmentation, and widened 
scars.83,93 Incisions within the hairline should be 
beveled to preserve the hair follicles so that hair 
may grow through the incision to camouflage any 
scar.14

In the early postoperative period, antibiotic 
ointment applied daily will epithelialize wounds 
faster and improve scar outcomes. Widened or 
irregular scars can be improved with scar revision, 
which should be deferred to at least 6 months 
postoperatively, when tissues have relaxed. Hyper-
trophic scars can be treated with intralesional ste-
roid injections at monthly intervals.14

Smoking
The incidence of face-lift skin flap necrosis is 

12.5 times greater in smokers than in nonsmok-
ers.95 Smoking acutely induces temporary vaso-
spasm96 and chronically stimulates permanent 
obliterative endarteritis.97 Consequently, smoking 
creates an environment of relative tissue hypoxia 
and delayed wound healing mediated by vaso-
constriction, abnormal cellular function, and 
thrombogenesis.98

Patients should abstain from smoking 4 
weeks before surgery and 4 weeks after surgery. 
Sudden withdrawal of nicotine products is often 
unsuccessful because of their addictive nature. 
A gradual transition course with nicotine gum 
or patch, supplemented with psychotherapeu-
tic drugs, may be more effective for smoking 
cessation.7

Of note, patients typically underreport their 
smoking habits. Given the potential ischemic com-
plications of smoking, surgeons may be advised 
to screen suspicious patients. Cotinine, the meta-
bolic byproduct of nicotine, can be detected for 
up to 4 days after smoking.99 A urinary or salivary 
cotinine test is available for practitioners and is 
equally efficacious.100,101
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