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Abstract
This article provides a review of available evidence with regard to short-term complications in facelift surgery. The article 

reviews both the most common complications and less common, but well-described ones. The goal is to offer objective 

means to minimize postoperative complications and a guide for treatment when they occur.
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Facelift surgery remains one of the most common aes-

thetic procedures in the United States. In 2019, 68,983 

facelifts were performed by members of The Aesthetic 

Society, making it the sixth most common aesthetic sur-

gery.1 A thorough grasp of best practices and an intimate 

familiarity with facelift complications is perhaps the best 

means of enhancing patient outcomes.

Although the facelift literature is extensive, much of 

it remains subjective in nature, and outcomes data are 

non-validated. This limits its scientific value. The following 

is an attempt to provide the reader with an objective as-

sessment of facelift complications and the most current 

techniques for prevention and treatment. This article will 

focus on short-term complications occurring in the first 

30 days after facelift surgery. Part 2 will focus on late face-

lift complications.

GENERAL PATIENT CONSIDERATIONS

While a comprehensive review of preoperative patient 

evaluation is beyond the scope of this paper, identifiable 

preoperative risk factors will be reviewed.

Age

A significant proportion of facelift patients are in an older 

age group. In 2019, 90% of patients undergoing face-

lift surgery were older than 50 years of age and 35% of 

patients were older than 65.1 With proper preoperative 

screening, however, patients in the advanced age group 

can undergo facelift surgery with relatively low risk. 

A  retrospective review of 216 consecutive facelifts com-

pared patients above 65 years to those less than 65 years 

of age. The authors found that older patients had a higher 

preoperative American Society of Anesthesiologists (ASA) 

risk classification but no difference in minor or major post-

operative complications. Notably, no patients in either arm 

had an ASA classification greater than 3.2 The authors 
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concluded that the elective nature of the procedure al-

lows for strict preoperative screening to maintain a low 

complication rate.

Gender

Numerous studies have documented that male facelift 

patients are at greater risk for hematoma than their fe-

male counterparts.3-6 Baker et  al initially reported that 

strict perioperative blood pressure control with clonidine 

significantly reduced the incidence of hematoma in 

men.4 Since that time, others have corroborated this.6 

Even with perioperative blood pressure control regi-

mens, hematoma rates remain higher in male patients 

than in females.

In addition to general medical screening, the most rel-

evant risk factors to identify preoperatively are hyperten-

sion, smoking, nonsteroidal anti-inflammatory (NSAID)/

aspirin use, and antiplatelet/anticoagulant use. The ramifi-

cations of each risk factor will be discussed in detail in the 

following sections.

COMMON COMPLICATIONS

Hematoma

Hematoma is the most common facelift complication re-

quiring operative intervention. A  previous meta-analysis 

of studies performed between 2001 and 2013 found a 

1.8% incidence of expanding hematoma following a face-

lift.7 A more recent review of the Tracking Operations and 

Outcomes for Plastic Surgeons (TOPS) database found a 

similar hematoma rate of 1.97%.8 Risk factors for hematoma 

and techniques to reduce its incidence have been studied 

extensively.

Perioperative Risk Factors
A 2001 study identified systolic blood pressure (SBP) 

greater than 150  mm Hg (relative risk 3.6), male gender 

(relative risk 2.8), aspirin or NSAID intake (relative risk 2.0), 

and smoking (relative risk 2.0) as significant preoperative 

risk factors for hematoma formation.3 A 2012 study corrob-

orated perioperative aspirin consumption as a significant 

risk factor for postoperative hematoma even when aspirin 

is stopped 1 week before surgery. This study also identified 

body mass index (BMI) greater than 25 as an additional 

hematoma risk factor.9

Elevated SBP is the most common modifiable risk 

factor for postoperative hematoma. A 2014 retrospective 

review identified a history of hypertension, a preopera-

tive SBP greater than 160 mm Hg, and an operating room 

peak SBP greater than 165 mm Hg as predictive risk fac-

tors for hematoma.10 Strict perioperative blood pressure 

control, including preoperative clonidine administration, 

has been shown to reduce hematoma incidence in male 

patients.4,6 Additionally, postoperative blood pressure con-

trol with intravenous labetalol and hydralazine significantly 

decreases the incidence of hematoma in both female and 

male patients.11

While elevated SBP is often a primary process, it may be 

related to other underlying issues, including pain, agitation, 

and postoperative nausea and vomiting (PONV). A  2011 

study found a reduction in the incidence of postoperative 

hematoma from 7% to 0% when using multimodal therapy 

including antihypertensives/anxiolytic (150  µg clonidine), 

analgesics (1  g acetaminophen), and antiemetics (4  g 

ondansetron) before extubation rather than in response to 

symptoms in the recovery room.12

Intraoperative Risk Factors
Whether the type of facelift performed alters hematoma in-

cidence remains unclear. A recent meta-analysis did not find 

a statistically significant difference in hematoma incidence 

when superficial musculoaponeurotic system (SMAS) flap, 

SMAS plication, and deep-plane techniques were com-

pared.7 A more recent metanalysis, however, did find a stat-

istically significant increase in the odds ratio of hematoma 

requiring operative evacuation for deep plane vs SMAS 

plication (odds ratio [OR]  =  1.68, 95% confidence interval 

[CI] = 1.04 to 2.71, P < 0.05) and SMASectomy vs SMAS plica-

tion (OR = 2.64, 95% CI = 1.71 to 4.10, P < 0.01).13 The addition 

of submental surgery through an anterior incision has also 

been found to increase the risk by a factor of 4.3.3

Rebound bleeding has been implicated as a major cause 

of facelift hematoma by multiple authors.12,14-16 The use of 

local anesthetic with dilute epinephrine causes vasocon-

striction and expedites the facelift dissection. However, at 

the time of closure, the residual epinephrine effect may 

mask transected blood vessels. Later in the postopera-

tive period, the epinephrine effect dissipates, unmasking 

bleeding that may contribute to hematoma development. 

In a 2-part study of more than 900 patients, Jones and 

Grover evaluated a wide range of hematoma risk factors.14 

Part 1 of the study found that compression dressings, sur-

gical drains, fibrin glue, or tumescence did not alter hema-

toma rate. In part 2, the removal of epinephrine from the 

tumescence reduced the incidence of hematoma requiring 

surgical evacuation to zero. There was also a significant 

reduction in minor hematoma requiring aspiration alone. 

Their conclusion was that the elimination of epinephrine 

eliminated rebound bleeding.

An additional technique to reduce rebound bleeding is 

to perform a “second look closure,” closing the first side 

of the face only after the dissection is completed on the 

second side and submental work is done.12 This allows ad-

ditional time for the epinephrine effect to dissipate before 

hemostasis and closure.
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Recent studies have suggested that tranexamic acid 

(TXA) may be beneficial in reducing facelift bleeding 

intraoperatively and decreasing surgical time by 

inhibiting fibrinolysis and clot dissolution.15,16 However, 

evidence that it reduces hematoma rate is currently 

sparse. The ideal route—intravenous, topical, or subcu-

taneous infiltration combined with local anesthetic—re-

mains unclear.15-18

The placement of drains in facelift surgery is common. 

In a 2000 survey of all active members of The American 

Society of Plastic Surgeons (ASPS), 90% reported using 

closed suction drains in facelift surgery.19 In a prospec-

tive, randomized, controlled trial, low-pressure suction 

drains produced a statistically significant reduction in ec-

chymosis.20 They have not, however, been shown to alter 

hematoma rate.20-22

Extrapolating from abdominoplasty techniques,23,24 the 

obliterating dead space with quilting sutures has been 

used to reduce facelift hematoma. A series of 525 consec-

utive patients underwent facelift with the placement of a 

“hemostatic net,” an extensive system of quilting sutures 

placed externally through the skin and the SMAS.25 The in-

itial 120 patients, treated without the hemostatic net, were 

reviewed retrospectively and had a hematoma incidence 

of 14%. The following 405 patients were followed prospec-

tively and no hematomas were reported. Of note, the initial 

retrospective patients received surgical drains, whereas 

the prospective group did not. Whether this technique will 

become generally accepted remains unclear at this time.

A variety of fibrin sealants, both autologous and syn-

thetic, have had extensive use in facelift surgery. While 

they appear to reduce facelift drainage, ecchymosis, and 

swelling, data supporting a reduction in hematoma are 

less clear. A  small prospective study utilizing aerosol-

ized Hemaseel fibrin glue (Haemacure Corp, Sarasota, 

FL) found a significant decrease in bruising, swelling, and 

operative duration with a nonsignificant reduction in he-

matoma rate.26 A  large retrospective review found a de-

crease in hematoma incidence from 3.4% to 0.4% in male 

patients undergoing a drainless deep-plane facelift with 

Tisseel Fibrin Glue (Baxter Healthcare Corp, Deerfield, 

IL).27 In a Phase 2 exploratory, randomized, controlled 

trial, the use of ARTISS (Baxter Healthcare Corp, Deerfield, 

IL) fibrin sealant produced a statistically significant de-

crease in postoperative drainage (11.5 vs 26.8 mL) and he-

matoma rate (0% vs 6%).28 The larger Phase 3 follow-up 

study corroborated the decreased drainage but did not 

find a statistically significant decline in hematoma for-

mation.29 A  prospective trial with retrospective controls 

found a statistically significant decrease in postoperative 

edema, induration, and ecchymosis with the use of fibrin 

glue (22% vs 0%) but did not detect a difference in hema-

toma or seroma formation.30 A 2009 meta-analysis of fibrin 

sealants in facelift surgery identified only 3 randomized, 

controlled, trials and found a statistically insignificant trend 

toward decreased 24-hour drainage and reduced ecchy-

mosis.31 To summarize, available data strongly suggest that 

fibrin sealants reduce drainage, ecchymosis, and swelling 

but do not convincingly support a reduction in hematoma.

Hematoma Management
Ninety percent of hematomas occur in the first 24 hours 

after facelift surgery.3 Small, undrained hematomas 

can cause skin contour irregularities and pigmentation 

changes. Larger hematomas can threaten skin flap viability 

and, in rare cases, cause airway obstruction (Figure 1). In 

general, the treatment for a hematoma following face-

lift surgery is expeditious surgical evacuation. If there is 

a delay due to operating room availability or other fac-

tors, sutures should be removed to relieve pressure and 

temporize the situation. Although bedside evacuation of 

hematoma using a suction catheter has been described,32 

the safest approach for a sizable collection is a return to 

the operating room for hematoma evacuation, exploration, 

and proper identification of areas of bleeding.

Our Hematoma Risk Reduction Techniques
In the senior author’s practice (J.E.Z.), the above evidence 

has been used to formulate a protocol to minimize the risk 

of hematoma. Patients who take aspirin and other NSAIDs 

are advised to stop 2 weeks before surgery. Patients who 

take warfarin, clopidogrel, or other anticoagulants are not 

considered surgical candidates. Patients with a history of 

hypertension are optimized before surgery and advised 

to continue their antihypertensive regimen, including the 

morning of surgery. The sequence of surgery with regard 

to rebound bleeding and hematoma prevention is felt to 

be critical. Approximately, 60  mL of 0.5% lidocaine with 

1:200,000 epinephrine and 2  mg of TXA per milliliter of 

local anesthetic is infiltrated in the subcutaneous tissue of 

each side of the face. The second look procedure is prac-

ticed. That is, the skin dissection, SMAS work, and defatting 

on the right and left sides of the face are completed, fol-

lowed by a submental lipectomy and platysmaplasty. 

Only then are hemostasis and closure completed on the 

first side, followed by the second side. This allows max-

imum dissipation of epinephrine effect and minimizes 

rebound. At the time of closure, the patient’s blood pres-

sure is brought to preoperative baseline in order to fur-

ther unmask bleeding. Before skin closure, multiple buried 

quilting sutures are placed from the deep dermis of the 

skin flap to the SMAS. Closed suction drains are routinely 

utilized to obliterate dead space and reduce seroma for-

mation. Before extubation, patients receive intravenous 

acetaminophen for pain and intravenous ondansetron and 

dexamethasone for PONV. Postoperatively, SBP is strictly 
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maintained below 140  mm Hg with intravenous labetalol 

and hydralazine.

Skin Necrosis

Major skin necrosis following facelift surgery is a rare event. 

However, minor skin slough and delayed healing are not 

so rare.33 Precipitating factors include active smoking, thin 

skin flaps, excessive tension, undrained hematoma, and 

wide skin undermining beyond the nasolabial folds.34

Perioperative Risk Factors
The most common preoperative risk factor for skin necrosis 

is active tobacco smoking. Rees et  al’s retrospective re-

view of 1186 consecutive facelifts documented that active 

smokers were 12.46 times more likely than nonsmokers to 

suffer skin slough postoperatively.35 A more recent histo-

logic study of skin resected at the time of facelift con-

firmed these findings. The study demonstrated increased 

cutaneous occlusive vascular disease in all patients, with 

specimens from smokers exhibiting significantly more dis-

ease than nonsmokers at any given age. Furthermore, the 

severity of occlusive vascular disease was positively cor-

related with the incidence of skin slough.36

Patients are likely to underreport their smoking status. 

A 2013 prospective study of 415 patients undergoing var-

ious types of plastic surgery found that 4.1% of patients who 

denied current tobacco use had a positive urine test for 

the nicotine metabolite, cotinine.37 Furthermore, patients 

who reported that they had quit smoking were significantly 

more likely to be deceitful than those who had reported 

that they had never smoked.37 This suggests that a preop-

erative urine cotinine test may be of significant value in the 

case of former smokers.

The optimal amount of time between smoking cessa-

tion and facelift surgery is unknown. Whether the risk of 

wound healing problems in a former smoker approaches 

that of a never smoker is also unclear. While 4 weeks is 

a frequent time interval quoted, data to support a reduc-

tion in wound healing problems in facelift surgery could 

not be found. A search of the available literature identi-

fied a retrospective review of patients undergoing free 

transverse rectus abdominis myocutaneous flap breast 

reconstruction that provides some evidence-based re-

commendations. These authors found that smoking-

related wound complications (mastectomy flap necrosis 

and abdominal flap necrosis) decreased when the time 

interval between smoking cessation and surgery was at 

least 4 weeks.38 Additionally, when such data are dis-

cussed, a reduction in wound healing complications 

rather than a reduction in the overall complications 

needs to be clarified.

When an active smoker presents for facelift surgery, it 

is best to advise the patient that smoking cessation be-

fore surgery will reduce his or her risk of wound healing 

complications. Although an optimal time interval is not 

known, the greater the time between smoking cessation 

and surgery, the safer the procedure. In these patients, 

a urine cotinine test is also advisable. A 2000 survey of 

ASPS members found that approximately 50% of surgeons 

choose not to perform facelift surgery on active smokers. 

Plastic surgeons in practice more than 20 years were more 

likely to operate on smokers compared with plastic sur-

geons in practice less than 5 years (61% vs 36%).19 When 

performing facelift surgery on a recent smoker, the fol-

lowing is suggested to minimize the risk for wound healing 

complications: minimize tension, minimize the length of the 

retroauricular incision, and minimize skin undermining or 

perform a deep-plane facelift.34

Intraoperative Risk Factors
While the incidence of skin slough is approximately 3.6% 

in subcutaneous facelifts, the incidence decreases to less 

Figure 1. Postoperative appearance of a 61-year-old 
female who underwent a facelift at an outside hospital. She 
presented to the Emergency Department approximately 6 
hours after discharge with a massive hematoma causing 
airway compromise. After failed attempts at orotracheal and 
nasotracheal intubation, she was taken to the operating 
room for an emergent tracheostomy to manage her airway. 



Sinclair et al 5

than 1% with a deep-plane technique.13,33 In general, a de-

creased amount of skin flap dissection will decrease the 

incidence of wound healing issues. Although patients with 

deep nasolabial folds may require extensive skin under-

mining beyond the nasolabial fold, this will increase the 

risk for skin slough.34 Excessive tension on the incision 

leads to hypertrophic scars at best and skin slough at 

worst. Specifically, to minimize the risk for wound healing 

issues, there should be no tension on the retroauricular 

closure.

Combining facelift surgery with skin resurfacing has 

been suggested to enhance the surgical result. Early work 

A B

C D

Figure 2. This is a 61-year-old female (A, B) Following hematoma evacuation, the previous patient developed the left side 
skin slough and delayed healing. She presented to our clinic 3 months following the initial facelift with complaints of residual 
fullness in her jowls and a widened preauricular scar that had migrated anteriorly. (C, D) One year postoperatively following 
carbon dioxide laser resurfacing of the left preauricular scar and revision of the submental region with wide undermining and 
defatting. The fractionated CO2 laser was used with the following settings: pattern size 7.6, fractionated coverage 26%, ring 
size 2, and ring energy 145 mJ. A single pass was made over the preauricular scar on the left and then 2 passes were made on 
the lobule. 
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emphasized the need to peel only non-undermined areas 

when combining chemical peels with facelift surgery.39,40 

In 1993, a prospective study demonstrated the safety of 

combining a full-face 35% trichloroacetic acid peel with a 

deep-plane facelift.41

In the past 2 decades, considerable attention has been 

paid to the combination of facelift surgery and laser skin re-

surfacing. An initial study in both minipigs and humans sug-

gested that conventional energy level carbon dioxide laser 

resurfacing at the time of facelift led to delayed healing.42 

However, more recent clinical series document the safety 

of deep-plane facelifts or facelifts with limited skin under-

mining combined with conventional CO2, fractionated CO2, 

or erbium laser resurfacing.43-47 In reviewing these papers, 

it appears that resurfacing-related complications are min-

imized by reducing the extent of skin undermining, using 

a deep-plane technique, progressively reducing the laser 

energy delivery from proximal (central face) to distal flap, 

and lasering only thick, healthy skin flaps.

Wound Healing Management
In the absence of an underlying identifiable cause (ie, 

hematoma or seroma), questionable skin viability should 

be treated conservatively. The depth of the tissue injury 

should dictate the choice of dressings. Most of the cases 

will heal spontaneously with wound care. Secondary scar 

revision can be performed at a later date (Figure 2).

Infection

The incidence of surgical site infections following facelift 

surgery is low. A retrospective review of 6166 consecutive 

facelifts found a 0.18% incidence of infections requiring 

hospitalization. The majority of these cases yielded cul-

tures positive for Staphylococcus species.48 A  more re-

cent review of 780 patients undergoing deep-plane 

facelift found a 0.6% incidence of surgical site infection. 

Four of the 5 patients with an infection produced cultures 

that were positive for methicillin-resistant Staphylococcus 

aureus (MRSA), and 2 of those patients required hospital-

ization.49 A 2020 review of the TOPS database identified 

a 0.89% incidence of infection following facelift surgery.8 

This study, however, did not identify the depth of infection, 

causative organism, or treatment. While the reported in-

cidence is low, large retrospective reviews and surveys 

almost certainly underestimate the true incidence of infec-

tion, particularly minor cases of cellulitis.

Although the facelift is considered a clean case, the 

length of operation alone is an indication for the use 

of preoperative antimicrobial prophylaxis.50 In a 2000 

survey of all ASPS members, 72% of respondents used 

prophylactic antibiotics.19 In accordance with the Surgical 

Care Improvement Project, patients who are not MRSA 

carriers should receive a single dose of intravenous 

first-generation cephalosporin 30 to 60 minutes before 

incision.50 To reduce the incidence of postoperative 

MRSA infections, high-risk groups for MRSA colonization 

(ie, healthcare professionals) can undergo preoperative 

nasal culture.51 MRSA carriers should then be treated with 

topical mupirocin ointment for 7 days and chlorohexidine 

soap body wash for 5 days preoperatively.52 If a patient is 

a known MRSA carrier, vancomycin is the preferred pre-

operative antibiotic.50

There is no evidence to support the use of postopera-

tive antibiotics in facelift surgery. A 2002 survey, however, 

found that 52% (n  =  881/1704) of respondents prescribe 

postoperative antibiotics after facelift surgery.53

Motor Nerve Injury

Although permanent facial nerve injury is rare in the pub-

lished literature, it is likely underreported. Neuropraxia due 

to electrocautery or traction injury is more common and is 

generally temporary.

Anatomic Considerations
The buccal branch is the most commonly injured motor 

nerve in facelift surgery.54 However, buccal branch in-

juries often go unnoticed due to its arborization and cross-

innervation with the zygomatic branch. The zygomatic 

branch is protected by the parotido-masseteric fascia until 

it passes to the sub-SMAS plane distal to the major zygo-

matic cutaneous ligament. There are generally 2 branches 

that pass under the zygomaticus major (ZM) muscle: a 

superior deep branch and an inferior superficial branch. 

These branches are located approximately 1 cm below the 

ZM muscle. In this “sub-SMAS danger zone,” 55 the nerve 

is at the greatest risk for injury (Figure 3). In the thin face, 

the nerve can even be injured during subcutaneous dis-

section, as the SMAS is quite thin in this area.56

Injuries to the frontal branch and the marginal mandib-

ular branch are less forgiving due to minimal crossover. 

The incidence of frontal branch injury is thought to be less 

than 1%,57 and permanent frontal branch dysfunction has 

been reported to be approximately 0.1%.19 The course of 

the frontal branch can be estimated by Pitanguy’s line, 

extending from 0.5 cm below the tragus to a point 1 cm 

above the lateral edge of the eyebrow.58 However, vari-

ability in brow position, brow ptosis, and cosmetic alter-

ations make this reference point less than ideal. Injury 

to the frontal branch most likely occurs due to a lack of 

appreciation of its 3-dimensional (3D) course. The nerve 

has been shown to consistently cross the zygomatic arch 

deep to the parotido-masseteric fascia and immediately 

superficial to the periosteum at a point 4 cm behind the 

lateral canthus.59 Within the first 1.5 to 3  cm superior to 
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the zygomatic arch, the rami become superficial and travel 

within the lower temporal compartment, immediately deep 

to the temporoparietal fascia.60 It is here that it is most 

likely to be injured (Figure 4). To minimize the risk of injury, 

dissection in the region cephalad to the zygomatic arch 

should be either directly on deep temporal fascia or in the 

subcutaneous plane.

Given its location in the lower face, the marginal man-

dibular branch of the facial nerve is at greater risk for in-

jury during facelift surgery than the frontal branch. Again, a 

thorough understanding of 3D anatomy and emphasis on 

the prevention of injury is crucial. The marginal mandibular 

branch exits the parotid deep to the parotido-masseteric 

fascia. In approximately 80% of patients, the nerve will re-

main superior to the inferior border of the mandible; how-

ever, in 20% of patients, the nerve courses inferior to the 

lower mandibular border.61,62 It then crosses superficial to 

the facial vessels, but deep to the SMAS, approximately 

one-quarter of the mandibular length from the gonial angle 

to the soft tissue pogonion.63 When the nerve crosses 

the facial vessels, it is at the greatest risk for injury and 

this is considered a facial nerve danger zone. It then con-

tinues anteriorly to pass deep to the depressor anguli oris 

(DAO) in a sub-SMAS/platysmal plane, where it is closely 

associated with the mandibular osseocutaneous liga-

ment (MOCL) (Figures 3, 5, and 6).63 To minimize the risk 

of injury, any MOCL release should be performed in the 

subcutaneous plane.

The cervical branch of the facial nerve exits the pa-

rotid gland and almost immediately pierces the deep cer-

vical fascia. It passes approximately 1 to 1.5 cm behind the 

angle of the mandible and then travels anteriorly caudal 

to the mandible in a subplatysmal plane. When dissecting 

in a sub-SMAS/platysmal plane, the cervical branch is at 

greatest risk anterior to the angle of the mandible.64 While 

the cervical branch primarily innervates the platysma 

muscle, it may also innervate the DAO in a small portion 

Figure 3. Cadaver dissection of the right hemiface. Skin 
and subcutaneous tissue have been reflected medially. The 
SMAS and the parotid gland have been removed and the 
facial nerve dissected. The zygomatic branch (superior set 
of black arrows) courses inferior to the zygomatic ligament 
(superior red arrow) before passing under the zygomaticus 
major (ZM) muscle. This area is referred to as the “sub-SMAS 
danger zone.” The marginal mandibular branch (inferior 
set of black arrows) travels anteriorly past the mandibular 
osseocutaneous ligament (inferior red arrow) to innervate the 
depressor anguli oris (DAO) muscle on its deep surface. The 
green arrows point to the buccal branch of the facial nerve. 
The age and gender of the cadaver are unknown.

Figure 4. Cadaver dissection of the right hemiface. Skin and 
subcutaneous tissue have been reflected. After crossing the 
zygomatic arch (red dashed lines), the frontal branches of the 
facial nerve (blue background and black arrows) transition 
from deep (immediately superficial to periosteum) to 
superficial (immediately deep to the temporoparietal fascia). 
Note: the zygomatic branches (blue arrows) passing under 
the zygomaticus major (ZM) muscle. The age and gender of 
the cadaver are unknown.
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of patients.65 In these patients, cervical branch injury can 

cause a marginal mandibular “pseudoparalysis.” Continued 

ability to evert the lower lip, through maintained mentalis 

function, differentiates a true marginal mandibular branch 

injury from a cervical branch injury (Figure 7).

Intraoperative Risk Factors
The type of facelift may increase the risk for temporary 

nerve injury. A  recent meta-analysis found a statistically 

significant increase in the risk of temporary facial nerve 

weakness with high lateral SMAS compared with SMAS 

plication techniques (OR  =  2.71, 95% CI  =  1.61 to 4.58, 

P = 0.0002) and composite compared with SMAS plication 

(OR = 2.22, 95% CI = 1.17 to 4.21, P < 0.05).13 With regard 

to specific branches, the SMAS flap technique was found 

to have a significantly reduced odds ratio of temporary 

frontal branch injury when compared with SMAS plication 

techniques (OR = 0.21, 95% CI = 0.08 to 0.54, P < 0.01) and 

a reduced OR of temporary marginal mandibular branch 

injury when compared with SMAS plication (OR  =  0.30, 

95% CI = 0.14 to 0.63, P < 0.01). No difference was found 

in overall permanent nerve injury when comparing all 

techniques.13

Motor Nerve Injury Management
Transient nerve dysfunction and facial asymmetry imme-

diately following the facelift may occur due to residual 

effects of local anesthetic, which dissipates in hours. 

Persistent dysfunction after local anesthetic has worn off 

Figure 6. An illustration depicting anatomic landmarks 
and high-risk areas for facelift surgery. “Danger zones” are 
shaded in red and “cautious zones” are shaded in yellow. 
(1) The distal branches of the frontal nerve lie immediately 
deep to the frontalis muscle, passing superior to the sentinel 
vein. Dissection in this region should be subcutaneous or 
subperiosteal. (2) After crossing the zygomatic arch, the 
frontal rami transition to a more superficial plane, coursing 
immediately deep to the temporoparietal fascia. Dissection in 
this region should be subcutaneous or directly on the deep 
temporal fascia. (3) The zygomatic branches pass deep to 
the zygomaticus major muscle. Sub-SMAS dissection in this 
region should transition to the subcutaneous plane. (4) The 
marginal mandibular branch travels in a sub-SMAS plane 
and passes superficial to the facial vessels. To protect the 
marginal mandibular nerve, the mandibular osseocutaneous 
ligament should be released in the subcutaneous plane. 
(5) After wrapping around the posterior border of the 
sternocleidomastoid muscle, the great auricular nerve 
courses superiorly in the subcutaneous plane. It travels in 
Ozturk’s triangle, which is defined by a vertical line drawn 
through the middle of the lobule perpendicular to Frankfort’s 
horizontal and a second line drawn 30° posterior from the 
midpoint of the lobule. Blue shading in the temporal region 
indicates the superior and inferior temporal septa, which 
connect anteriorly as the temporal ligamentous adhesion. 
Blue shading around the orbit indicates the orbicularis 
retaining ligament and lateral orbital thickening. The sentinel 
vein and facial vein are shown in blue, whereas the facial 
artery is shown in red. 

Figure 5. Cadaver dissection of the left hemiface. The 
inferior mandibular border is marked with a dashed red line. 
The marginal mandibular branch of the facial nerve (black 
arrows) can be seen crossing superficial to the facial vessels 
before innervating the depressor anguli oris (DAO) on its 
deep surface. The cervical branch (blue arrows) courses 
inferiorly to innervate the platysma. The submandibular gland 
is delineated with a red ellipse. The age and gender of the 
cadaver are unknown.
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can be caused by ill-advised suture placement, inadvertent 

traction, distal SMAS violation, or thermal injury from the 

use of cautery. Use of bipolar, rather than unipolar, cau-

tery may minimize thermal injury. These issues should 

resolve without treatment within days or weeks. Nerve 

dysfunction that persists beyond the initial postoperative 

period should resolve within 3 to 4  months.57 Treatment 

can include chemodenervation of the contralateral muscle 

groups with botulinum toxin to achieve better symmetry. 

Permanent brow ptosis (frontal branch injury) can be de-

finitively treated with a brow lift, while permanent unilateral 

oral commissure elevation (marginal mandibular branch in-

jury) can be definitively treated with division of the contra-

lateral DAO.

Sensory Nerve Injury

The great auricular nerve (GAN) is the most commonly 

injured nerve during facelift surgery with a reported inci-

dence as high as 7%.66 To avoid injury, great care should 

be taken when elevating the lateral postauricular skin flap. 

The GAN has been classically described as crossing the 

mid-belly of the sternocleidomastoid muscle 6 to 7  cm 

below the external auditory canal.67 Ozturk et al’s triangle 

is defined by a vertical line drawn through the middle of 

the lobule perpendicular to Frankfort’s horizontal and a 

second line is drawn 30° posterior from the midpoint of 

the lobule (Figure 5). The GAN will invariably lie within this 

triangle.68 Intraoperatively, one can draw this angle as a 

reference point with brilliant green ink as the skin flap dis-

section is started below the lobule (see Video). The dissec-

tion is kept superficial in this area and the GAN is identified. 

Once the nerve is located, plication or suspension sutures 

are placed anterior or posterior to the nerve. If the GAN 

is transected during flap elevation, it should be repaired 

under loupe magnification.

While permanent sensory disturbances can occur with 

GAN transection, the otolaryngology literature documents 

that even when the GAN is intentionally sacrificed during 

parotidectomy, the majority of patients regain normal 

sensation within 1  year.69 Furthermore, residual sensory 

A B

Figure 7. (A) This is a 65-year-old female who underwent an extended SMAS facelift and platysmaplasty through a submental 
incision. Postoperatively, she was noted to have the right side depressor anguli oris (DAO) weakness with a smile. (B) 
Continued ability to evert her lower lip through intact mentalis function signifies a cervical branch injury, rather a marginal 
mandibular branch injury. This is known as a “marginal mandibular pseudoparalysis.”

Video. Watch now at http://academic.oup.com/
asjopenforum/article-lookup/doi/10.1093/asjof/ojab007

https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab007
https://academic.oup.com/asjopenforum/article-lookup/doi/10.1093/asjof/ojab007
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disturbances do not significantly affect the quality of life.70 

Dysesthesias or neuroma of the GAN is more debilitating 

and may require surgical exploration for debulking or 

excision.

Deep Vein Thrombosis and 
Pulmonary Embolus

Venous thromboembolism following a facelift is surprisingly 

rare. In 2006, Reinisch et al reviewed the incidence of deep 

vein thrombosis (DVT) through a survey of 273 surgeons 

who performed 9937 facelifts.71 They reported 0.35% inci-

dence of DVT and 0.14% incidence of pulmonary embolism 

(PE). The use of general anesthesia and lack of intermit-

tent compression devices were identified as risk factors. 

Stuzin et  al reported zero clinically evident DVTs or PEs 

in 10,000 facelifts performed under intravenous sedation 

with intermittent compression prophylaxis. However, pa-

tients were not proactively imaged for DVT or PE.72 A 2010 

single-center review of 630 patients undergoing facelift 

found a DVT incidence of 0.31%, a surprisingly similar inci-

dence reported in the Reinisch survey. Both patients had 

undergone facelift combined with another procedure and 

both cases lasted longer than 5 hours.9 A 2020 database 

review of 13,346 facelifts identified 2 patients who devel-

oped pulmonary emboli (incidence 0.01%).8 This study did 

not provide information regarding DVT prophylaxis or an-

esthetic modality.

A retrospective review demonstrated that the use of 

low-molecular-weight heparin (enoxaparin) unnecessarily 

increased the risk for hematoma (16.2% vs 1.1%) as both 

the enoxaparin group and control group had zero cases 

of postoperative DVT or PE.73 In this series, surgery was 

performed under sedation with the use of compression 

stockings. In response, Stuzin suggests that short opera-

tive duration, intravenous sedation, and use of intermittent 

compression devices were more important than che-

moprophylaxis in reducing the risk of facelift-associated 

thromboembolic disease.74

Parotid Fistula/Sialocele

Parotid fistula and sialocele development following face-

lift surgery are rare. A 2012 case series and literature re-

view identified 24 reports of cases.75 Sialocele following 

facelift surgery is invariably due to parotid gland injury 

rather than parotid duct injury. If parotid gland injury is 

noted intraoperatively, injured tissue can be cauterized 

and then sealed under the SMAS closure. The reliability 

of this technique to minimize the risk of parotid fistula is 

unclear.

The pathognomonic presentation includes recurrent 

preauricular fluid collection in the first week after surgery. 

Patients may report increased swelling or drainage when 

eating. Diagnosis is often clinical but can be confirmed with 

aspiration and testing for elevated amylase levels. Initial 

treatment consists of serial aspiration or closed drainage. 

For persistent cases, intraglandular injection of 100 units 

botulinum toxin has replaced transdermal scopolamine 

due to its improved adverse effect profile.75

CONCLUSIONS

Facelift surgery is safe, but certain complications remain 

well recognized. With adequate patient evaluation, pre-

operative optimization, a thorough understanding of 

anatomy, and intraoperative modifications, the risk of com-

plications can be minimized. Honest communication and 

management of expectations are crucial to maintain patient 

satisfaction, even in the face of the inevitable complication.

While most of the complications in facelift surgery are 

not life-threatening and are treated conservatively, post-

operative hematoma does require an urgent return to the 

operating room. No single technique or surgical approach 

has demonstrated superiority in all patients. Rather, aes-

thetically pleasing outcomes and safety in facelift surgery 

require knowledge of the literature, preoperative planning, 

and meticulous attention to detail.

Disclosures

The authors declared no potential conflicts of interest with 
respect to the research, authorship, and publication of this 
article.

Funding

The authors received no financial support for the research, 
authorship, and publication of this article.

REFERENCES

 1. The Aesthetic Society's Cosmetic Surgery National  
Data Bank: Statistics 2019. Aesthet Surg J. 2020; 
40(Supplement_1):1-26. 

 2. Martén  E, Langevin  CJ, Kaswan  S, Zins  JE. The safety 
of rhytidectomy in the elderly. Plast Reconstr Surg. 
2011;127(6):2455-2463.

 3. Grover  R, Jones  BM, Waterhouse  N. The prevention of 
haematoma following rhytidectomy: a review of 1078 con-
secutive facelifts. Br J Plast Surg. 2001;54(6):481-486.

 4. Baker DC, Stefani WA, Chiu ES. Reducing the incidence 
of hematoma requiring surgical evacuation following 
male rhytidectomy: a 30-year review of 985 cases. Plast 
Reconstr Surg. 2005;116(7):1973-1985; discussion 1986.



Sinclair et al 11

 5. Gupta  V, Winocour  J, Shi  H, Shack  RB, Grotting  JC, 
Higdon  KK. Preoperative risk factors and complication 
rates in facelift: analysis of 11,300 patients. Aesthet Surg J. 
2015;36:1-13. 

 6. Rohrich RJ, Stuzin JM, Ramanadham S, Costa C, Dauwe PB. 
The modern male rhytidectomy: lessons learned. Plast 
Reconstr Surg. 2017;139:295-307. 

 7. Mustoe  TA, Park  E. Evidence-based medicine: face lift. 
Plast Reconstr Surg. 2014;133(5):1206-1213.

 8. Chopan  M, Samant  S, Mast  BA. Contemporary ana-
lysis of rhytidectomy using the Tracking Operations and 
Outcomes for Plastic Surgeons database with 13,346 pa-
tients. Plast Reconstr Surg. 2020;145(6):1402-1408.

 9. Abboushi N, Yezhelyev M, Symbas J, Nahai F. Facelift com-
plications and the risk of venous thromboembolism: a single 
center’s experience. Aesthet Surg J. 2012;32(4):413-420.

 10. Maricevich  MA, Adair  MJ, Maricevich  RL, Kashyap  R, 
Jacobson  SR. Facelift complications related to median 
and peak blood pressure evaluation. Aesthetic Plast Surg. 
2014;38(4):641-647.

 11. Ramanadham  SR, Mapula  S, Costa  C, Narasimhan  K, 
Coleman  JE, Rohrich  RJ. Evolution of hypertension 
management in face lifting in 1089 patients: opti-
mizing safety and outcomes. Plast Reconstr Surg. 
2015;135(4):1037-1043.

 12. Beer  GM, Goldscheider  E, Weber  A, Lehmann  K. 
Prevention of acute hematoma after face-lifts. Aesthetic 
Plast Surg. 2010;34(4):502-507.

 13. Jacono AA, Alemi AS, Russell JL. A meta-analysis of com-
plication rates among different SMAS facelift techniques. 
Aesthet Surg J. 2019;39(9):927-942.

 14. Jones  B, Grover  R. Avoiding hematoma in cervicofacial 
rhytidectomy: a personal 8-year quest. Reviewing 910 pa-
tients. Plast Reconstr Surg. 2004;113:381-387. 

 15. Couto RA, Charafeddine A, Sinclair NR, Nayak LM, Zins JE. 
Local infiltration of tranexamic acid with local anesthetic 
reduces intraoperative facelift bleeding: a preliminary re-
port. Aesthet Surg J. 2020;40(6):587-593.

 16. Kochuba  AL, Coombs  DM, Kwiecien  GJ, Sinclair  NR, 
Zins  JE. Prospective study assessing the effect of local 
infiltration of tranexamic acid on facelift bleeding. Aesthet 
Surg J. 2020. doi:10.1093/asj/sjaa198. [Epub ahead of 
print].

 17. Rohrich RJ, Cho MJ. The role of tranexamic acid in plastic 
surgery: review and technical considerations. Plast 
Reconstr Surg. 2018;141(2):507-515. 

 18. Cohen JC, Glasgold RA, Alloju LM, Glasgold MJ. Effects 
of intravenous tranexamic acid during rhytidectomy: a 
randomized, controlled, double-blind pilot study. Aesthet 
Surg J. 2020. doi:10.1093/asj/sjaa072. [Epub ahead of 
print].

 19. Matarasso A, Elkwood A, Rankin M, Elkowitz M. National 
plastic surgery survey: face lift techniques and complica-
tions. Plast Reconstr Surg. 2000;106(5):1185-1195. 

 20. Jones BM, Grover R, Hamilton S. The efficacy of surgical 
drainage in cervicofacial rhytidectomy: a prospective, 
randomized, controlled trial. Plast Reconstr Surg. 
2007;120(1):263-270.

 21. Huang  TT, Blackwell  SJ, Lewis  SR. Routine use of a 
suction drain in facial rhytidoplasty. Ann Plast Surg. 
1987;18(1):30-33.

 22. Perkins  SW, Williams  JD, Macdonald  K, Robinson  EB. 
Prevention of seromas and hematomas after face-lift sur-
gery with the use of postoperative vacuum drains. Arch 
Otolaryngol Head Neck Surg. 1997;123(7):743-745.

 23. Baroudi R, Ferreira CA. Seroma: how to avoid it and how 
to treat it. Aesthet Surg J. 1998;18(6):439-441.

 24. Pollock H, Pollock T. Progressive tension sutures: a tech-
nique to reduce local complications in abdominoplasty. 
Plast Reconstr Surg. 2000;105(7):2583-2586; discussion 
2587.

 25. Auersvald  A, Auersvald  LA. Hemostatic net in 
rhytidoplasty: an efficient and safe method for preventing 
hematoma in 405 consecutive patients. Aesthetic Plast 
Surg. 2014;38(1):1-9.

 26. Fezza  JP, Cartwright  M, Mack  W, Flaharty  P. The use of 
aerosolized fibrin glue in face-lift surgery. Plast Reconstr 
Surg. 2002;110(2):658-664; discussion 665.

 27. Zoumalan R, Rizk S. Hematoma rates in drainless deep-
plane face-lift surgery with and without the use of fibrin 
glue. Arch Facial Plast Surg. 2008;10:103-107. 

 28. Hester TR Jr, Gerut ZE, Shire  JR, et al. Exploratory, ran-
domized, controlled, phase 2 study to evaluate the safety 
and efficacy of adjuvant fibrin sealant VH S/D 4 S-Apr 
(ARTISS) in patients undergoing rhytidectomy. Aesthet 
Surg J. 2013;33(3):323-333.

 29. Hester  TR Jr, Shire  JR, Nguyen  DB, et  al. Randomized, 
controlled, phase 3 study to evaluate the safety and effi-
cacy of fibrin sealant VH S/D 4 s-apr (ARTISS) to improve 
tissue adherence in subjects undergoing rhytidectomy. 
Aesthet Surg J. 2013;33(4):487-496.

 30. Kamer  FM, Nguyen  DB. Experience with fibrin glue in 
rhytidectomy. Plast Reconstr Surg. 2007;120(4):1045-1051.

 31. Por YC, Shi L, Samuel M, Song C, Yeow VK. Use of tissue 
sealants in face-lifts: a metaanalysis. Aesthetic Plast Surg. 
2009;33(3):336-339.

 32. Baker  DC, Chiu  ES. Bedside treatment of early acute 
rhytidectomy hematomas. Plast Reconstr Surg. 
2005;115(7):2119-2122; discussion 2123.

 33. Liu  JH, Barton  FE Jr. The aging face: rhytidectomy 
and adjunctive procedures. Select Read Plast Surg. 
2012;11:C3.

 34. Barton  FE Jr, Hunt  J. The high-superficial 
musculoaponeurotic system technique in facial rejuven-
ation: an update. Plast Reconstr Surg. 2003;112(7):1910-1917.

 35. Rees  TD, Liverett  DM, Guy  CL. The effect of cigarette 
smoking on skin-flap survival in the face lift patient. Plast 
Reconstr Surg. 1984;73(6):911-915.

 36. Riefkohl R, Wolfe JA, Cox EB, McCarty KS Jr. Association 
between cutaneous occlusive vascular disease, cigar-
ette smoking, and skin slough after rhytidectomy. Plast 
Reconstr Surg. 1986;77(4):592-595.

 37. Coon  D, Tuffaha  S, Christensen  J, Bonawitz  SC. Plastic 
surgery and smoking: a prospective analysis of incidence, 
compliance, and complications. Plast Reconstr Surg. 
2013;131(2):385-391.

https://doi.org/10.1093/asj/sjaa198
https://doi.org/10.1093/asj/sjaa072


12 Aesthetic Surgery Journal Open Forum

 38. Chang  DW, Reece  GP, Wang  B, et  al. Effect of smoking 
on complications in patients undergoing free TRAM 
flap breast reconstruction. Plast Reconstr Surg. 
2000;105(7):2374-2380.

 39. Baker TJ. Chemical face peeling and rhytidectomy. A com-
bined approach for facial rejuvenation. Plast Reconstr 
Surg Transplant Bull. 1962;29:199-207.

 40. Ozturk  CN, Huettner  F, Ozturk  C, Bartz-Kurycki  MA, 
Zins  JE. Outcomes assessment of combination face lift 
and perioral phenol-croton oil peel. Plast Reconstr Surg. 
2013;132(5):743e-753e.

 41. Dingman DL, Hartog J, Siemionow M. Simultaneous deep-
plane face lift and trichloroacetic acid peel. Plast Reconstr 
Surg. 1994;93(1):86-93; discussion 94.

 42. Guyuron B, Michelow B, Schmelzer R, Thomas T, Ellison MA. 
Delayed healing of rhytidectomy flap resurfaced with CO2 
laser. Plast Reconstr Surg. 1998;101(3):816-819. 

 43. Fulton JE. Simultaneous face lifting and skin resurfacing. 
Plast Reconstr Surg. 1998;102(7):2480-2489.

 44. Achauer  BM, Adair  SR, VanderKam  VM. Combined 
rhytidectomy and full-face laser resurfacing. Plast 
Reconstr Surg. 2000;106(7):1608-1611; discussion 1612.

 45. Guyuron  B. Discussion: combined rhytidectomy 
and full-face laser resurfacing. Plast Reconstr Surg. 
2000;106(7):1612-1613.

 46. Hollmig ST, Struck SK, Hantash BM. Establishing the safety 
and efficacy of simultaneous face lift and intraoperative 
full face and neck fractional carbon dioxide resurfacing. 
Plast Reconstr Surg. 2012;129(4):737e-739e.

 47. Scheuer JF 3rd, Costa CR, Dauwe PB, Ramanadham SR, 
Rohrich RJ. Laser resurfacing at the time of rhytidectomy. 
Plast Reconstr Surg. 2015;136(1):27-38.

 48. LeRoy JL Jr, Rees TD, Nolan WB 3rd. Infections requiring 
hospital readmission following face lift surgery: inci-
dence, treatment, and sequelae. Plast Reconstr Surg. 
1994;93(3):533-536.

 49. Zoumalan  RA, Rosenberg  DB. Methicillin-resistant 
Staphylococcus aureus–positive surgical site infections in 
face-lift surgery. Arch Facial Plast Surg. 2008;10(2):116-123. 

 50. Bratzler  DW, Houck  PM; Surgical Infection Prevention 
Guideline Writers Workgroup. Antimicrobial prophy-
laxis for surgery: an advisory statement from the na-
tional surgical infection prevention project. Am J Surg. 
2005;189(4):395-404.

 51. Ammerlaan HS, Kluytmans JA, Wertheim HF, Nouwen JL, 
Bonten  MJ. Eradication of methicillin-resistant 
Staphylococcus aureus carriage: a systematic review. Clin 
Infect Dis. 2009;48(7):922-930.

 52. Buehlmann  M, Frei  R, Fenner  L, Dangel  M, Fluckiger  U, 
Widmer  AF. Highly effective regimen for decoloniza-
tion of methicillin-resistant Staphylococcus aureus 
carriers. Infect Control Hosp Epidemiol. 2008;29(6): 
510-516.

 53. Perrotti JA, Castor SA, Perez PC, Zins JE. Antibiotic use in 
aesthetic surgery: a national survey and literature review. 
Plast Reconstr Surg. 2002;109(5):1685-1693; discussion 
1694.

 54. Baker  DC, Conley  J. Avoiding facial nerve injuries in 
rhytidectomy. Anatomical variations and pitfalls. Plast 
Reconstr Surg. 1979;64(6):781-795.

 55. Alghoul M, Bitik O, McBride J, Zins JE. Relationship of the 
zygomatic facial nerve to the retaining ligaments of the 
face: the sub-SMAS danger zone. Plast Reconstr Surg. 
2013;131(2):245e-252e.

 56. Stuzin JM, Rohrich RJ. Facial nerve danger zones. Plast 
Reconstr Surg. 2020;145(1):99-102.

 57. Stuzin  JM. MOC-PSSM CME article: face lifting. Plast 
Reconstr Surg. 2008;121(1 Suppl):1-19.

 58. Pitanguy  I, Ramos  AS. The frontal branch of the facial 
nerve: the importance of its variations in face lifting. Plast 
Reconstr Surg. 1966;38(4):352-356. 

 59. Ramirez OM. Endoscopic subperiosteal browlift and face-
lift. Clin Plast Surg. 1995;22(4):639-660.

 60. Agarwal CA, Mendenhall SD 3rd, Foreman KB, Owsley JQ. 
The course of the frontal branch of the facial nerve in re-
lation to fascial planes: an anatomic study. Plast Reconstr 
Surg. 2010;125(2):532-537.

 61. Dingman  RO, Grabb  WC. Surgical anatomy of the man-
dibular ramus of the facial nerve based on the dissection 
of 100 facial halves. Plast Reconstr Surg Transplant Bull. 
1962;29:266-272.

 62. Nelson  DW, Gingrass  RP. Anatomy of the mandibular 
branches of the facial nerve. Plast Reconstr Surg. 
1979;64(4):479-482.

 63. Huettner  F, Rueda  S, Ozturk  CN, et  al. The rela-
tionship of the marginal mandibular nerve to the 
mandibular osseocutaneous ligament and lesser liga-
ments of the lower face. Aesthet Surg J. 2015;35(2): 
111-120.

 64. Owsley  JQ, Agarwal  CA. Safely navigating around 
the facial nerve in three dimensions. Clin Plast Surg. 
2008;35(4):469-477.

 65. Ellenbogen R. Pseudo-paralysis of the mandibular branch 
of the facial nerve after platysmal face-lift operation. Plast 
Reconstr Surg. 1979;63(3):364-368.

 66. Lefkowitz T, Hazani R, Chowdhry S, Elston J, Yaremchuk MJ, 
Wilhelmi BJ. Anatomical landmarks to avoid injury to the 
great auricular nerve during rhytidectomy. Aesthet Surg J. 
2013;33(1):19-23.

 67. McKinney P, Katrana DJ. Prevention of injury to the great 
auricular nerve during rhytidectomy. Plast Reconstr Surg. 
1980;66(5):675-679.

 68. Ozturk  CN, Ozturk  C, Huettner  F, Drake  RL, Zins  JE. A 
failsafe method to avoid injury to the great auricular nerve. 
Aesthet Surg J. 2014;34(1):16-21.

 69. Ryan WR, Fee WE Jr. Great auricular nerve morbidity after 
nerve sacrifice during parotidectomy. Arch Otolaryngol 
Head Neck Surg. 2006;132(6):642-649.

 70. Patel  N, Har-El  G, Rosenfeld  R. Quality of life after 
great auricular nerve sacrifice during parotidectomy. 
Arch Otolaryngol Head Neck Surg. 2001;127(7): 
884-888.

 71. Reinisch  JF, Bresnick  SD, Walker  JW, Rosso  RF. Deep 
venous thrombosis and pulmonary embolus after face 



Sinclair et al 13

lift: a study of incidence and prophylaxis. Plast Reconstr 
Surg. 2001;107(6):1570-1575; discussion 1576.

 72. Stuzin  JM, Baker  TJ, Baker  TM. Discussion of “Deep 
venous thrombosis and pulmonary embolus after face 
lift: a study of incidence and prophylaxis.” Plast Reconstr 
Surg. 2001;107(6):1576-1577.

 73. Durnig P, Jungwirth W. Low-molecular-weight heparin and 
postoperative bleeding in rhytidectomy. Plast Reconstr 
Surg. 2006;118(2):502-507; discussion 508.

 74. Stuzin  JM. Discussion of “Low-molecular-weight hep-
arin and postoperative bleeding in rhytidectomy” 
by Durnig and Jungwirth. Plast Reconstr Surg. 
2006;118:508-509.

 75. Lawson GA 3rd, Kreymerman P, Kreyerman P, Nahai F. 
An unusual complication following rhytidectomy: iatro-
genic parotid injury resulting in parotid fistula/sialocele. 
Aesthet Surg J. 2012;32(7):814-821.


