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Abstract
Background: Sub-superficial musculo-aponeurotic system (SMAS) rhytidectomy techniques are considered to have a higher complication profile, 
especially for facial nerve injury, compared with less invasive SMAS techniques. This results in surgeons avoiding sub-SMAS dissection.
Objectives: The authors sought to aggregate and summarize data on complications among different SMAS facelift techniques.
Methods: A broad systematic search was performed. All included studies: (1) described a SMAS facelifting technique categorized as SMAS plication, 
SMASectomy/imbrication, SMAS flap, high lateral SMAS flap, deep plane, and composite; and (2) reported the number of postoperative complications in 
participants. Meta-analysis was performed in accordance with Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines.
Results: A total 183 studies were included. High lateral SMAS (1.85%) and composite rhytidectomy (1.52%) had the highest rates of temporary 
nerve injury and were the only techniques to show a statistically significant difference compared with SMAS plication (odds ratio [OR] = 2.71 and 2.22, 
respectively, P < 0.05). Risk of permanent injury did not differ among techniques. An increase in major hematoma was found for the deep plane (1.22%, 
OR = 1.67, P < 0.05) and SMAS imbrication (1.92%, OR = 2.65, P < 0.01). Skin necrosis was higher with the SMAS flap (1.57%, OR = 2.29, P < 0.01).
Conclusions: There are statistically significant differences in complication rates between SMAS facelifting techniques for temporary facial nerve injury, 
hematoma, seroma, necrosis, and infection. Technique should be selected based on quality of results and not the complication profile.

Level of Evidence: 2 

Editorial Decision date: January 6, 2019; online publish-ahead-of-print February 15, 2019.

Rhytidectomy has evolved from its origin as a subcuta-
neous flap procedure to incorporation of deeper fascial 
layer manipulation. The hallmark studies that gave way 
to this were Skoog’s technique of dissecting the skin 
and platysma as a single unit1 and Mitz and Peyronie’s 
description of the superficial musculo-aponeurotic system 
(SMAS).2 With this understanding, different techniques 
developed that suspend the SMAS in an attempt to remove 
tension from the skin surface, thereby enabling optimal 
healing of incisions, improving scars, and increasing the 
longevity of the face lift outcome. The major classifica-
tions of SMAS approaches described since (in their order 
of increasing aggresivity with deeper tissue manipulation) 

include SMAS plication, SMASectomy/imbrication, SMAS 
flap, high lateral SMAS flap, deep plane, and composite 
rhytidectomy.
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The theory behind greater SMAS manipulation is that 
more significant deep tissue manipulation will create more 
durable results. In support of this theory, some studies show 
a limited duration of effect of SMAS plication facelifts.3,4 
Whereas SMAS elevation has been documented to create 
greater improvement in rejuvenation and longevity of out-
come by some, others5,6 have shown that deeper tissue 
manipulation does little to improve these endpoints.7,8; 
A  systematic review of the rhytidectomy literature pub-
lished in 2011 concluded there is a lack of quality data 
in comparing the efficacy among different facelift tech-
niques. They noted the need for better studies, especially 
randomized, prospective, controlled studies, and called for 
a standardized method of efficacy analysis and patient-re-
ported outcome measures to allow objective comparison 
of facelift techniques.9 Because of the lack of data with 
good comparison of technique, there is no uniformity in 
approach to rhytidectomy, and most surgeons gravitate to 
techniques based on their training and experience.

Many surgeons avoid sub-SMAS dissection due to their 
fear of complications, specifically facial nerve injury. More 
invasive facelifting techniques such as the deep plane and 
composite flap techniques have been routinely criticized 
for having a higher risk of nerve injury. Even though ana-
tomically deeper tissue manipulation theoretically would 
increase risk due to proximity of the facial nerves to the 
dissection plane, there is no individual case series that has 
documented a high rate of this complication, nor are there 
comparative data in the literature to suggest a significant 
difference in complication rates exists between the various 
facelifting techniques.

The problem with the current body of plastic surgery lit-
erature is that there are many studies with small numbers 
of participants, and as such none of these studies have the 
statistical power to lead us to a definitive conclusion, espe-
cially when comparing different surgical treatment groups. 
A meta-analysis is a solution to this problem; it is a statis-
tical analysis of a large collection of results from individual 
studies for the purpose of integrating the findings.10 Meta-
analysis is a quantitative, formal, epidemiological study 
design used to systematically assess the results of previous 
research to derive conclusions about that body of research. 
Outcomes from a meta-analysis include a more precise 
estimate of the effect of treatment or risk factors than any 
individual study contributing to the pooled analysis. The 
benefits of meta-analysis include a consolidated and quan-
titative review of a large and often complex, sometimes 
apparently conflicting, body of literature.

The objective of this study was to perform a com-
prehensive review of the literature and meta-analysis to 
evaluate and compare the published complication rates 
for all SMAS facelifting techniques. The major and minor 
complications studied include temporary and permanent 
facial nerve injury, hematoma, seroma, skin necrosis, and 

infection. Temporary facial nerve injury indicated that the 
facial nerve regained its motor function without interven-
tion during the postoperative period. The techniques we 
compared were SMAS plication, SMASectomy/imbrica-
tion, SMAS flap, high lateral SMAS flap, deep plane, and 
composite rhytidectomy.

METHODS

The systematic search was started with a thorough English-
language literature search of PubMed by the 3 independent 
authors (A.A.J., A.S.A., and J.L.R.) for all articles published 
as of the date of search (December 18, 2018). This search 
used the keyword search terms in combination as follows: 
“facelift OR face lift OR rhytidectomy OR rhytidoplasty.” 
This was designed to be broad and inclusive. Articles were 
then eliminated based on the exclusion criteria (Figure 1).

Figure 1. A flow diagram depicting the systematic review 
and meta-analysis.
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Systematic Review

Exclusion criteria were as follows:

 1. Any study that described treatment of noncosmetic 
disorders (parotid tumors, thyroid tumors, mandible 
fractures);

 2. Articles solely related to browlifting, midface lifts, and 
subperiosteal lifts through periorbital and temporal 
approaches;

 3. Articles related to thread lifting;
 4. Articles describing direct anterior neck excisions;
 5. Anatomic cadaveric studies;
 6. Any nonhuman study;
 7. Any study reported in a language other than English;
 8. Any article that did not provide any data on at least one 

of the desired outcome measures.

Two principle criteria were set for inclusion. The first 
criterion was that the study needed to clearly describe 
a facelifting technique that could be divided into the 
following categories: (1) SMAS plication, (2) SMAS excision 
(often referred to as SMASectomy)/imbrication, (3) SMAS 
flap, (4) high lateral SMAS flap, (5) deep plane, or (6) 
composite. The specific definitions for each type of facelift 
technique were as follows. SMAS plication folds the SMAS 
upon itself and sutured it to itself to tighten it without any 
incision into the SMAS layer or undermining of the SMAS. 
SMASectomy involves the removal of a strip of SMAS and 
overlying fat, with direct suture closure between the 2 cut 
surgical edges. We define SMAS imbrication as minimal 
elevation of the SMAS lateral to the anterior border of 
the parotid gland, from which the facial nerve branches 
emerge. We combined SMASectomy as a category because 
it involves cutting through the SMAS, and SMASectomy 
often requires imbrication to close the SMAS defect. 
SMAS flap rhytidectomy indicates a more extensive flap 
elevation, often past the anterior border of the parotid 
gland. An example is the extended SMAS facelift procedure 
described by Stuzin,11 which involves elevating the SMAS 
flap past the parotid gland into the malar region, thus 
releasing the masseteric ligaments. We categorized high 
lateral SMAS as a procedure that dissects the flap similar to 
a SMAS flap in an anterior fashion differs in that the SMAS 
flap is developed from a superior entry point above the 
zygomatic arch.12 This was a separate category because 
this approach has a theoretical increased risk of injury to 
the temporal branch of the facial nerve. Deep plane referred 
to the technique described by Hamra13 where sub-SMAS 
dissection is begun more anteriorly along a line from the 
angle of the mandible to the lateral canthus and develops 
a composite musculocutaneous flap comprised of skin, all 
subcutaneous fat of the cheeks, SMAS, and the platysma 
muscle. The deep plane flap is extended superiorly over the 
zygomaticus muscles and medially to the nasolabial folds. 

In the literature, a deep plane facelift is often confused with 
sub-SMAS flap elevation, but the deep plane we categorize 
is specifically Hamra’s procedure. Lastly, the composite 
rhytidectomy classification describes Hamra’s technique14 
where a composite musculocutaneous flap is elevated 
similar to the deep plane facelift, but the orbicularis oculi 
muscle is elevated with the deep plane flap, maintaining 
its connections to the skin.

The second inclusion criterion was that the study 
needed to clearly describe how many patients in the study 
underwent each technique employed, report the number 
of postoperative complications in participants, and, if mul-
tiple facelifting techniques were utilized, provide a clear 
delineation of which complications occurred with which 
technique. Included studies needed to report data on at 
least one type of complication.

Conflicts between the 3 reviewers would be resolved 
after discussion; however, this did not apply for any stud-
ies considered. The articles meeting the criteria were sub-
jected to a full-length review and individual-level data 
were extracted for meta-analysis. In addition, the reference 
lists for each included article were reviewed for other arti-
cles fulfilling inclusion criteria, but none were noted.

Data Extraction, Outcome Measures, and 
Meta-Analysis

Data extraction was conducted independently by the 3 
coauthors (A.A.J., A.S.A., J.L.R.), and any discrepancies 
between reviewers were resolved by discussion and 
consensus. For each study, we extracted the following 
information when reported. Data were extracted from the 
individual studies in 7 categories: the number of participants 
experiencing temporary facial nerve injury, permanent 
facial nerve injury, major hematoma, minor hematoma, 
seroma, skin necrosis, and infection. Major hematoma 
was defined as any blood collection requiring operative 
intervention. Minor hematoma rather was defined as any 
blood collection that was managed conservatively either 
by drain placement and/or needle aspiration. Additionally, 
when temporary or permanent nerve injury was present, 
data related to which individual nerve branches (frontal, 
zygomatic, buccal, marginal mandibular, cervical) were 
categorized, recorded, and included for analysis. The 
outcome measures were the count (n) and frequency 
(percent) of each complication. The absence of reported 
complication was treated as missing data rather than 
“zero” complications. Therefore, efficacy was not part of 
the study selection, data extraction, or meta-analysis.

Descriptive statistics were performed to determine 
weighted averages of each complication. To do this, data 
were aggregated from all studies where complications were 
reported. Complication rates were calculated by dividing 
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the total number of each complication by the total num-
ber of patients in studies that reported the complication. 
Where data were not reported, the total number of patients 
is reported as “N/A” rather than zero to differentiate a 0% 
complication rate from an inability to calculate complica-
tion rate due to insufficient data.

Study-level data were combined to generate percent-
ages for comparison. Performance, reporting, and analysis 
of this systematic review and meta-analysis were done in 
accordance with Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines.15

The occurrence of each specific complication was 
modeled separately employing logistic regression. The 
only fixed effect predictor was the categorical predictor of 
facelifting technique (6 levels). Within these models, each 
technique was compared to the reference technique uti-
lizing odds ratios. Pairs of techniques were also compared 
employing odds ratios. Here is an example of what this 
means: If one facelift technique’s rate of complication is 
compared to a reference technique’s and the odds ratio is 2 
(2:1), then the complication is approximately 2 times more 
likely in that approach than the reference category tech-
nique. SMAS plication was employed as the reference tech-
nique to which other techniques were compared. SMAS 
plication was chosen as the reference technique because 
it involves the lowest theoretical risk of facial nerve injury 
of all SMAS procedures because the SMAS is not incised or 
dissected, leaving the facial nerves in the sub-SMAS plane 
undisturbed. Analyses were carried out by means of SAS 
Version 9.4. (SAS Institute, Cary, NC).

RESULTS

Systematic Review

A total of 4273 articles were identified. Of these, 3375 were 
excluded based on the delineated exclusion criteria. The 
remaining 998 studies underwent full text review and 715 
were excluded. Only 183 studies were found to have a clear 
description of the SMAS facelift technique that could be 
classified in 1 of the 6 categories described, included data 
on the number patients in their study series, and reported 
any data on the number of participants experiencing the 
complications of interest. These 183 studies were included 
for final analysis. The number of studies and number of 
pooled patients in these studies by category are as follows:

 • SMAS plication: 58 studies, 9267 patients16-73

 • SMASectomy with or without imbrication: 29 studies, 
4932 patients8,74-101

 • SMAS flap: 66 studies, 21,466 patients5,8,64,102-164

 • High lateral SMAS: 6 studies, 1300 patients12,165-169

 • Deep plane: 18 studies, 3318 patients13,170-186

 • Composite: 6 studies, 858 patients8,14,187-190

Complication Rate by Technique

Data for complication rates were aggregated and are 
summarized for facial nerve injury by technique in Table 1 
and for other major and minor complications by technique 
in Table 2.

Temporary Facial Nerve Injury

Temporary facial nerve injury was reported in SMAS 
plication (0.69%, n  =  5081), SMASectomy/imbrication 
(0.84%, n = 3454), SMAS flap (0.79%, n = 17247), high 
lateral SMAS (1.85%, n  =  1300), deep plane (0.69%, 
n = 1597), and composite (1.52%, n = 858). We 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). Where reported, data on individual branches of 
facial nerve injury were aggregated and analyzed.

We found a statistically significant reduction in odds 
ratio of temporary frontal branch injury for SMAS flap vs 
SMAS plication techniques (OR = 0.21, 95% CI = 0.08 to 
0.54, P < 0.01).

Because there were no zygomatic branch injuries 
reported for the SMAS plication technique, therefore 
precluding statistical comparison with other SMAS tech-
niques, we instead compared all groups with zygomatic 
branch injuries with each other and found a statistically 
significant increase in odds ratio of temporary zygomatic 
branch weakness for composite vs SMAS flap (OR = 6.02, 
95% CI  =  1.76 to 20.6, P  <  0.01) and SMASectomy/
imbrication compared with SMAS flap (OR = 5.56, 95% 
CI = 1.01 to 30.6, P < 0.05). There were no statistically 
significant differences in risk of temporary buccal branch 
injury for any of the techniques compared to SMAS plica-
tion techniques. There was a statistically significant reduc-
tion in risk of temporary marginal mandibular branch 
injury with SMAS flap vs SMAS plication (OR = 0.30, 95% 
CI = 0.14 to 0.63, P < 0.01). Reported outcomes for tem-
porary cervical branch injury did not differ.

Permanent Facial Nerve Injury

Permanent facial nerve injury was reported in SMAS 
flap (0.04%, n  =  14,253) and high lateral SMAS 
(0.08%, n  =  1300). No permanent facial nerve injuries 
were reported for composite (n  =  727), deep plane 
(n  =  1795), SMAS imbrication (n  =  3254), and SMAS 
plication (n = 5638). There was no statistically significant 
difference in overall incidence of permanent facial nerve 
injury comparing all techniques (P  =  0.99). Similarly, 
when analysis was performed by facial nerve branch, 
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Table 1. Weighted Nerve Complication Rates by Technique 

Technique Complication type Complication % Total no. of patients Statistically significant OR (compared with  
SMAS plication)

 SMAS plication

Temporary nerve injury 0.69 5081

Permanent nerve injury 0.00 5638  

Frontal nerve - temp 0.83 720  

Frontal nerve - perm 0.00 607  

Zygomatic nerve - temp  NA  

Zygomatic nerve - perm  NA  

Buccal nerve - temp 0.71 566  

Buccal nerve - perm 0.00 499  

Marginal nerve - temp 1.68 475  

Marginal nerve - perm 0.00 475  

Cervical nerve - temp  NA  

Cervical nerve - perm  NA  

SMASectomy/imbrication

Temporary nerve injury 0.84 3454  

Permanent nerve injury 0.00 3254  

Frontal nerve - temp  NA  

Frontal nerve - perm  NA  

Zygomatic nerve - temp 1.00 200 5.56 (P = 0.048)

Zygomatic nerve - perm  NA  

Buccal nerve - temp 0.88 1809  

Buccal nerve - perm 0.00 1637  

Marginal nerve - temp 1.42 562  

Marginal nerve - perm 0.00 359  

Cervical nerve - temp  NA  

Cervical nerve - perm  NA  

 SMAS flap

Temporary nerve injury 0.79 17,247  

Permanent nerve injury 0.04 14,253  

Frontal nerve - temp 0.18 9011 0.21 (P = 0.0012)

Frontal nerve - perm 0.04 8441  

Zygomatic nerve - temp 0.18 2207  

Zygomatic nerve - perm 0.00 2207  

Buccal nerve - temp 0.23 5147  

Buccal nerve - perm 0.00 5120  

Marginal nerve - temp 0.51 10,050 0.30 (P = 0.0016)

Marginal nerve - perm 0.03 7066  

Cervical nerve - temp 1.70 2002  

Cervical nerve - perm 0.00 2002  
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Technique Complication type Complication % Total no. of patients Statistically significant OR (compared with  
SMAS plication)

 High lateral SMAS

Temporary nerve injury 1.85 1300 2.71 (P = 0.0002)

Permanent nerve injury 0.08 1300  

Frontal nerve - temp 0.00 53  

Frontal nerve - perm 1.89 53  

Zygomatic nerve - temp 1.30 77  

Zygomatic nerve - perm 0.00 77  

Buccal nerve - temp 0.33 919  

Buccal nerve - perm 0.00 919  

Marginal nerve - temp 2.14 842  

Marginal nerve - perm 0.00 842  

Cervical nerve - temp  NA  

Cervical nerve - perm  NA  

 Deep plane

Temporary nerve injury 0.69 1597  

Permanent nerve injury 0.00 1795  

Frontal nerve - temp 0.42 476  

Frontal nerve - perm 0.00 323  

Zygomatic nerve - temp  NA  

Zygomatic nerve - perm  NA  

Buccal nerve - temp  NA  

Buccal nerve - perm  NA  

Marginal nerve - temp 0.88 565  

Marginal nerve - perm 0.00 323  

Cervical nerve - temp  NA  

Cervical nerve - perm  NA  

 Composite

Temporary nerve injury 1.52 858 2.22 (P = 0.015)

Permanent nerve injury 0.00 727  

Frontal nerve - temp 1.64 122  

Frontal nerve - perm  NA  

Zygomatic nerve - temp 1.08 647 6.02 (P = 0.004)

Zygomatic nerve - perm 0.00 525  

Buccal nerve - temp 0.78 511  

Buccal nerve - perm 0.00 380  

Marginal nerve - temp  NA  

Marginal nerve - perm  NA  

Cervical nerve - temp 0.00 35  

Cervical nerve - perm 0.00 35  

Where statistically significant differences with SMAS plication exist, odds ratios are provided. OR, odds ratio; perm, permanent; SMAS, sub-superficial musculo-aponeurotic system; temp, 
temporary.

Table 1. Continued
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there was no statistically significant difference in odds 
ratio for development of permanent facial nerve injury in 
frontal, marginal mandibular, or cervical branches. There 
were no permanent zygomatic branch injuries reported for 
SMAS flap, high lateral SMAS, or composite techniques. 
Data were not available for permanent zygomatic branch 
injury in any of the studies describing the SMAS plication, 
SMASectomy/imbrication, or deep plane techniques. 
There were no permanent buccal branch injuries reported 
for the SMAS plication, SMASectomy/imbrication, SMAS 
flap, high lateral SMAS, or composite techniques. Data 
were not available for permanent buccal branch injury in 
any of the studies describing the deep plane technique.

Hematoma

Major hematoma was reported in SMAS plication (0.73%, 
n = 5719), SMASectomy/imbrication (1.92%, n = 2081), 
SMAS flap (0.85%, n = 8468), high lateral SMAS (0.62%, 
n = 1122), deep plane (1.22%, n = 2287), and composite 
(0.32%, n  =  312). There was a statistically significant 
increase in the odds ratio of major hematoma for deep 
plane vs SMAS plication (OR = 1.68, 95% CI = 1.04 to 
2.71, P  <  0.05) and SMASectomy/imbrication vs SMAS 
plication (OR = 2.64, 95% CI = 1.71 to 4.10, P < 0.01). 
There was a statistically significant reduction in the odds 
ratio of minor hematoma for high lateral SMAS vs SMAS 
plication (OR = 0.07, 95% CI = 0.02 to 0.3, P < 0.01) as 
well as SMAS flap vs SMAS plication (OR = 0.46, 95% 
CI  =  0.34 to 0.62, P  <  0.01). There was a statistically 
significant increase in the odds ratio of minor hematoma 
with SMASectomy/imbrication vs SMAS plication 
(OR = 1.76, 95% CI = 1.7 to 2.45, P < 0.01).

Skin Necrosis

Skin necrosis was reported in SMAS plication (0.69%, 
n = 7232), SMASectomy/imbrication (1.04%, n = 1542), 
SMAS flap (1.57%, n = 11,970), high lateral SMAS (1.39%, 
n = 504), deep plane (0.49%, n = 822), and composite 
(0.37%, n  =  267). There was a statistically significant 
increase in odds ratio of skin necrosis with SMAS flap 
vs SMAS plication (OR = 2.29, 95% CI = 1.68 to 3.14, 
P < 0.01).

Seroma

Seroma was reported in SMAS plication (1.46%, n = 823), 
SMASectomy/imbrication (8.01%, n  =  774), SMAS flap 
(0.75%, n = 1608), high lateral SMAS (N/A), deep plane 
(4%, n = 200), and composite (0.37%, n = 267). There 
was a statistically significant increase in odds ratio of 
seroma comparing deep plane vs SMAS plication technique 

(OR  =  2.8, 95% CI  =  1.14 to 6.98, P  <  0.05) and 
SMASectomy/imbrication vs SMAS plication (OR = 5.89, 
95% CI = 3.15 to 11.0, P < 0.01).

Infection

Infection was reported in SMAS plication (0.53%, 
n = 4177), SMASectomy/imbrication (0.77%, n = 391), 
SMAS flap (0.26%, n = 7965), high lateral SMAS (0.87%, 
n = 1146), deep plane (0.73%, n = 2052), and composite 
(1.12%, n  =  267). There was a statistically significant 
reduction in odds ratio of infection for SMAS flap vs SMAS 
plication (OR = 0.50, 95% CI = 0.27 to 0.90, P < 0.05).

DISCUSSION

A comprehensive discussion of surgical risk is a critical 
component of patient education and preparation during 
consultation. Although patients often enter consultation 
with preconceived notions of surgical risks, a discussion 
founded in evidence is critical to informed decision-making. 
Many complications are reported in the literature, but we 
elected to focus our review on the complications that are 
most commonly expressed as an area of concern during 
consultation by patients and the ones most commonly 
disclosed by surgeons as a part of the informed consent 
process: facial nerve injury, hematoma, skin necrosis, 
seroma, and infection.

The area of largest concern for both patient and sur-
geon is the possibility of facial nerve injury. The risk of 
temporary or permanent nerve injury is often quoted by 
facelift surgeons as a reason for a patient to avoid cer-
tain techniques in rhytidectomy. In this regard, techniques 
that involve more extensive undermining of the SMAS 
and facial ligaments, including the extended sub-SMAS, 
high lateral SMAS, deep plane, and composite rhytidec-
tomy, are often maligned as being too risky by surgeons 
who prefer more limited SMAS techniques such as SMAS 
plication, imbrication, or SMASectomy. Further, among 
sub-SMAS approaches, the deep plane and composite 
approaches are often discussed as being the most risky 
because they involve more anterior entry to the sub-SMAS 
plane (usually along a line from the angle of the mandi-
ble to the lateral canthus), where the extended SMAS and 
high lateral SMAS involve a lateral sub-SMAS entry point. 
Despite these speculations to date, there are no individual 
case series published in the plastic surgery literature that 
demonstrate an excessive rate of facial nerve injury, all 
usually reporting a temporary facial nerve injury rate in 
the 1% to 2% range. Further, there have been no large-
scale, comprehensive comparisons of complications strat-
ified by surgical technique. Although external validity of 
individual case series is limited due to the relatively small 
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number of patients in published series, aggregation of 
data via meta-analysis provides the ability for statistical 
comparisons across various techniques. Meta-analysis is 
a quantitative, formal, epidemiological study design used 
to systematically assess the results of previous research to 
derive conclusions about that body of research. Outcomes 

from a meta-analysis include a more precise estimate of 
the effect of treatment or risk factor than any individual 
study contributing to the pooled analysis. The benefits 
of meta-analysis include a consolidated and quantita-
tive review of a large, often complex, sometimes appar-
ently conflicting body of literature. In this meta-analysis 

Table 2. Weighted Hematoma, Seroma, Skin Necrosis, and Infection Complication Rates by Technique 

Technique Complication type Complication % Total no. of patients Statistically significant OR (compared with SMAS plication)

SMAS plication

Hematoma minor 2.50 4328

Hematoma major 0.73 5719  

Seroma 1.46 823  

Skin necrosis 0.69 7232  

Infection 0.53 4177  

SMASectomy/imbrication

Hematoma minor 4.32 1274 1.76 (P = 0.0008)

Hematoma major 1.92 2081 2.69 (P < 0.0001)

Seroma 8.01 774 5.89 (P < 0.0001)

Skin necrosis 1.04 1542  

Infection 0.77 391  

SMAS flap

Hematoma minor 1.16 5864 0.46 (P < 0.0001)

Hematoma major 0.85 8468  

Seroma 0.75 1608  

Skin necrosis 1.57 11,970 2.29 (P < 0.0001)

Infection 0.26 7965 0.5 (P = 0.231)

High lateral SMAS

Hematoma minor 0.19 1069 0.07 (P = 0.0003)

Hematoma major 0.62 1122  

Seroma  NA  

Skin necrosis 1.39 504  

Infection 0.87 1146  

Deep plane

Hematoma minor 2.81 1884  

Hematoma major 1.22 2287 1.66 (P = 0.0354)

Seroma 4.00 200 2.82 (P = 0.0255)

Skin necrosis 0.49 822  

Infection 0.73 2052  

Composite

Hematoma minor 0.82 122  

Hematoma major 0.32 312  

Seroma 0.37 267  

Skin necrosis 0.37 267  

Infection 1.12 267  

Where statistically significant differences with SMAS plication exist, odds ratios are provided. OR, odds ratio; SMAS, sub-superficial musculo-aponeurotic system.
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we selected SMAS plication as the reference treatment in 
determining odds ratios because it is often noted as hav-
ing the most favorable safety profile, specifically because 
the sub-SMAS layer is not entered and therefore surgical 
dissection does not occur in the plane of the facial nerves.

After performing a comprehensive systematic review 
of all published literature, our analysis found permanent 
nerve injury rates for SMAS flap (0.04%) and high lat-
eral SMAS (0.08%) techniques only. We did not find a 
statistically significant difference in the risk of permanent 
injury when comparisons were made across all techniques 
employing logistic modeling. Notably, there were no per-
manent buccal or zygomatic branch injuries reported, 
most likely due to the rich redundancy within these motor 
divisions making permanent deficiency unlikely.

Moreover, we found a relatively low percentage of 
temporary nerve injury reported across all rhytidectomy 
techniques, in order from lowest to highest: SMAS plica-
tion (0.69%, n = 5081), deep plane (0.69%, n = 1597), 
SMAS flap (0.79%, n  =  17,247), SMASectomy/imbrica-
tion (0.84%, n = 3454), composite (1.52%, n = 858), and 
high lateral SMAS (1.85%, n = 1300). For all sub-SMAS 
approaches there was a statistically significant increase 
only in the odds ratio of temporary neuropraxia compared 
with SMAS plication for high lateral SMAS (OR = 2.71) 
and composite (OR  =  2.22). Otherwise SMASectomy/
imbrication, SMAS flap, and deep plane did not statisti-
cally significantly differ from SMAS plication for rate of 
temporary facial nerve injury. Although the increased odds 
ratio of temporary neuropraxia for high lateral SMAS and 
composite techniques achieved statistical significance, we 
would argue that this is not clinically significant. The rate 
of temporary nerve injury is between 1% and 2%, which 
is expected and acceptable. Furthermore, given that these 
are temporary injuries and resolve, avoidance of a tech-
nique because it has a fraction of a percent increase in 
the rate of a nerve injury complication makes no clinical 
sense and could potentially be detrimental to the patient’s 
overall outcome.

For studies that provided more detailed information 
about the affected division of the facial nerve, stratifica-
tion was possible and we found a statistically significant 
increase in temporary weakness in the zygomatic division 
for composite (OR = 6.02) and SMASectomy/imbrication 
(OR = 5.56). Interestingly, this was the only division that 
involved an increased risk of temporary neuropraxia with 
multiple techniques compared with SMAS plication. In the 
composite facelift, the increased risk to this division has 
an anatomic correlate because it dissects under the orbi-
cularis muscle where the zygomatic branches innervate 
and places them at risk. In SMASectomy, a strip of SMAS 
is excised along a line from the angle of the mandible to 
the lateral canthus overlying the area of the orbicularis, 
again putting the zygomatic branches at risk. There were 

no studies that specifically described buccal or zygomatic 
nerve injuries in any of the papers describing the deep 
plane technique. As such, these studies were not included 
in the logistic regression and an odds ratio was not calcu-
lated. Thus, we were not able to draw a conclusion with 
the deep technique with respect to temporary buccal or 
zygomatic weakness.

Notably, we found that sub-SMAS techniques involved 
a more favorable safety profile for temporary nerve injury 
of several branches of the facial nerve compared with the 
SMAS plication technique, with statistically significant 
reductions in the odds ratio. These included temporary 
nerve injury in the frontal division (SMAS flap OR = 0.21) 
and marginal mandibular branch (SMAS flap OR = 0.30). 
One possible explanation for this reduction in odds ratio is 
that in the plication technique, the sutures are placed with-
out any dissection of the SMAS flap and thus underlying 
nerves are more likely to be blindly ensnared or tethered 
by the sutures, leading to temporary paresis. For surgeons, 
it stands to reason that dissecting, identifying, and pre-
serving the anatomy often leads to lower complication 
rates than blindly working around vital structures.

It is interesting that the deep plane facelift technique 
had the lowest and same overall rate of temporary facial 
nerve injury as SMAS plication of 0.69%, because the 
deep plane is often discussed at plastic surgery confer-
ences as having the highest nerve injury rate. There are 
likely anatomic reasons for lower rates in deep plane than 
in other sub-SMAS techniques. In deep plane surgery, the 
sub-SMAS plane is entered anterior to the frontal branch 
course so it is not at risk. With respect to the zygomatic 
and buccal branches, the sub-SMAS entry point is easier to 
dissect in the deep plane technique vs lateral SMAS proce-
dures (including the extended SMAS flap and high lateral 
SMAS flap approaches). The lateral sub-SMAS approach 
requires elevation of the fixed SMAS that is densely adher-
ent to the parotid fascia, requiring sharp or more aggressive 
blunt dissection, which in turn places these facial nerves 
at risk as they exit the anterior aspect of the parotid. With 
deep plane surgery, sub-SMAS entry is anterior along a 
line from the angle of the mandible to the lateral canthus 
at the beginning of the mobile SMAS. At this location, the 
sub-SMAS plane can be entered often with gentle finger 
dissection and thus nerves are less likely to be injured.

In addition to evaluating nerve injury complications, 
we also performed comprehensive analysis of other com-
plications, including hematoma, seroma, skin necrosis, 
and infection. Hematoma was further categorized into 
“major” and “minor,” with major hematoma indicating 
the need for surgical intervention for evacuation and con-
trol of hemorrhage. Not surprisingly, minor hematomas 
are much more common than major hematomas requir-
ing operative intervention. Major hematoma was reported 
in SMAS plication (0.73%, n = 5719), SMASectomy with 
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or without imbrication (1.92%, n  =  2081), SMAS flap 
(0.85%, n = 8468), high lateral SMAS (0.62%, n = 1122), 
deep plane (1.22%, n = 2287), and composite (0.32%, 
n = 312) techniques. We found a statistically significant 
increase in the odds ratio of major hematoma for the deep 
plane (OR = 1.68) and SMAS imbrication (OR = 2.65) 
techniques. Additionally, there was a statistically signifi-
cant increase in odds ratio of minor hematoma for SMAS 
imbrication (OR = 1.76) as well as a statistically signif-
icant reduction in the odds ratio for high lateral SMAS 
entry (OR = 0.07) and SMAS flap (OR = 0.46). We do 
not believe these are clinically significant because the rate 
of major hematoma ranged from 0.32% to 1.92%, which 
is considered by rhytidectomy surgeons to be typical and 
acceptable. Interestingly, one might assume that a tech-
nique such as the SMAS flap that has a greater subcutane-
ous flap might have a higher rate of hematoma, but this 
was not born out by the data. Small differences between 
techniques should not dictate which approach is chosen.

The last group of complications includes skin necrosis, 
seroma, and infection. We found that there was a statisti-
cally significant increase in the odds ratio for skin necro-
sis with the SMAS flap technique (OR = 2.29). This may 
be due to more extensive subcutaneous flap elevation and 
delamination of the SMAS compared with SMAS plication 
and SMASectomy, which often have shorter skin flaps as 
part of a more limited procedure. When evaluating seroma, 
we found a statistically significantly increased odds ratio for 
deep plane (OR = 2.8) and SMAS imbrication (OR = 5.89). 
We did not find any good clinical correlates that may explain 
these findings. For infection, we only found statistically sig-
nificant reduction in odds ratio with the SMAS flap tech-
nique (OR  =  0.50). Infection, seroma, minor hematoma, 
and skin necrosis rates are generally managed conservatively 
with medical management, serial aspiration, wound care, 
and close clinical follow-up. Even though the data are infor-
mative in the academic analysis of complications, clinically 
these small differences again should not direct even a junior 
surgeon from choosing one facelift approach over another.

One important consideration paramount to the validity 
of the findings is that the studies are correctly categorized 
by surgical technique. As such, the 2 principal investigators 
of this study (A.A.J. and A.S.A.) categorized the surgical 
technique as described within the methods section. Studies 
were not categorized merely based on the title of the pub-
lication, which we found in some cases to be contradic-
tory to the actual described technique. Another important 
distinction to be made is that this study is not intended to 
assess clinical or aesthetic efficacy of the described tech-
niques. Our systematic review and meta-analysis did not 
include any patient satisfaction data because we felt that 
this information would primarily be subject to significant 
bias and potentially obscure a more clarified discussion of 
complications without respect to efficacy.

One important limitation of this study is that although 
all studies contained some data on many of our desired 
outcomes, most did not contain data on all of the compli-
cations. As such, there are some complications for which 
no data were reported to either confirm or deny the pres-
ence of said complication. In these situations, it is import-
ant not to interpret the lack of complications as “zero” 
complications. For these limited circumstances, we are not 
able to draw any meaningful conclusions on the compari-
sons between techniques.

CONCLUSIONS

This study is the first of its kind to our knowledge to 
systematically review the literature on SMAS rhytidectomy 
and perform a meta-analysis of the complications. More 
invasive sub-SMAS rhytidectomy procedures such as the 
deep plane and composite techniques are often the subject 
of much criticism by patients and surgeons alike who 
feel that because of the anatomic plane of dissection the 
procedure will carry a higher risk of nerve complications; 
however, this is not corroborated by this comprehensive 
systematic review and meta-analysis. For all sub-SMAS 
approaches, there was only a statistically significant 
increase in the odds ratio of temporary neuropraxia 
when comparing high lateral SMAS and composite flap 
techniques with SMAS plication. This should not preclude 
the use of these approaches, because these injuries resolve 
and it is still in a very acceptable range between 1% and 
2%. Further, there was no statistically significant difference 
in the risk of permanent injury when comparisons were 
made across all techniques utilizing logistic modeling.

Our study found that there are statistically significant 
differences in overall complication rates between tech-
niques for hematoma, seroma, skin necrosis, and infec-
tion. Because these complications occur at such a low rate, 
they are of limited clinical significance. This meta-analysis 
establishes that all rhytidectomy approaches have a com-
parable and safe complication profile. As such, the choice 
of rhytidectomy technique should primarily be made on 
the basis of the quality of the result rather than the pre-
sumed complication rate.

Acknowledgments

The authors thank Dr Lucas Bryant and Dr Daniel Demesh 
for their contributions to the literature review process. They 
also thank Dr Alan Bostrom for his invaluable assistance 
with statistical analysis.

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

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019



Jacono et al 937

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

REFERENCES

 1. Skoog TG. The Aging Face: Plastic Surgery: New Methods 
and Refinements. Philadelphia, PA: WB Saunders Co; 
1974:300-330.

 2. Mitz V, Peyronie M. The superficial musculo-aponeurotic 
system (SMAS) in the parotid and cheek area. Plast 
Reconstr Surg. 1976;58(1):80-88.

 3. Tipton JB. Should the subcutaneous tissue be plicated in 
a face lift? Plast Reconstr Surg. 1974;54(1):1-5.

 4. Prado  A, Andrades  P, Danilla  S, Castillo  P, Leniz  P. A 
clinical retrospective study comparing two short-scar face 
lifts: minimal access cranial suspension versus lateral 
SMASectomy. Plast Reconstr Surg. 2006;117(5):1413-25; 
discussion 1426.

 5. Sundine  MJ, Kretsis  V, Connell  BF. Longevity of SMAS 
facial rejuvenation and support. Plast Reconstr Surg. 
2010;126(1):229-237.

 6. Kamer FM, Frankel AS. SMAS rhytidectomy versus deep 
plane rhytidectomy: an objective comparison. Plast 
Reconstr Surg. 1998;102(3):878-881.

 7. Becker FF, Bassichis BA. Deep-plane face-lift vs superficial 
musculoaponeurotic system plication face-lift: a 
comparative study. Arch Facial Plast Surg. 2004;6(1):8-13.

 8. Ivy  EJ, Lorenc  ZP, Aston  SJ. Is there a difference? 
A  prospective study comparing lateral and standard 
SMAS face lifts with extended SMAS and composite 
rhytidectomies. Plast Reconstr Surg. 1996;98(7):1135-
1143; discussion 1144.

 9. Chang  S, Pusic  A, Rohrich  RJ. A systematic review of 
comparison of efficacy and complication rates among face-
lift techniques. Plast Reconstr Surg. 2011;127(1):423-433.

 10. Glass  GV. Primary, secondary and meta-analysis of 
research. Educ Res. 1976;5:3-8.

 11. 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.

 12. Barton FE Jr. Rhytidectomy and the nasolabial fold. Plast 
Reconstr Surg. 1992;90(4):601-607.

 13. Hamra  ST. The deep-plane rhytidectomy. Plast Reconstr 
Surg. 1990;86(1):53-61; discussion 62.

 14. Hamra ST. Composite rhytidectomy. Plast Reconstr Surg. 
1992;90(1):1-13.

 15. Moher  D, Liberati  A, Tetzlaff  J, Altman  DG; PRISMA 
Group. Preferred reporting items for systematic reviews 
and meta-analyses: the PRISMA statement. J Clin 
Epidemiol. 2009;62(10):1006-1012.

 16. Rollett R, Bramhall RJ, Khan MA, Riaz M. Facelift for an 
Ehlers-Danlos syndrome patient: a case report. Aesthet 
Surg J. 2016;36(3):NP131-NP134.

 17. O’Connell  JB. Rhytidectomy utilizing bidirectional self-
retaining sutures: the bidirectional lift and the extended 
bidirectional lift. Aesthet Surg J. 2015;35(6):633-643.

 18. Wright EJ, Struck SK. Facelift combined with simultaneous 
fractional laser resurfacing: outcomes and complications. 
J Plast Reconstr Aesthet Surg. 2015;68(10):1332-1337.

 19. Atiyeh  BS, Dibo  S, Papazian  N, Zgheib  E. Overcoming 
limitations of short scar minimal access cranial suspension 
facelift for enhanced rejuvenation. J Craniofac Surg. 
2015;26(3):800-806.

 20. Moreira AC, Moreira M, Gurgel SJ, et al. Atenolol prevents 
the formation of expansive hematoma after rhytidoplasty. 
Rev Col Bras Cir. 2014;41(5):305-310.

 21. Moreira AC, Moreira M, Motta RL, et al. The combination 
of rhytidoplasty and fractional CO2 laser therapy in 
the treatment of facial aging. Aesthetic Plast Surg. 
2014;38(5):839-848.

 22. Centurion P, Romero C, Olivencia C, Garcia RG, Pardo PK. 
Short-scar facelift without temporal flap: a 10-year 
experience. Aesthetic Plast Surg. 2014;38(4):670-677.

 23. Castro-Govea  Y, Cervantes-Kardasch  VH, Phillips  E, 
Salazar-Lozano  A, Vázquez-Costilla  O. Mini-invasive 
boomerang-plasty for esthetic restoration of lower third 
face aging. Am J Otolaryngol. 2014;35(4):500-507.

 24. Mast  BA. Advantages and limitations of the MACS lift 
for facial rejuvenation. Ann Plast Surg. 2014;72(6):S139
-S143.

 25. Castro-Govea Y, Garza-Pineda Ode L, Salazar-Lozano A. 
Mini-temporal and perilobular approach to facelift: mini-
TAPA-facelift. Facial Plast Surg. 2013;29(3):244-252.

 26. Riascos A. Facelift without periauricular incisions. Facial 
Plast Surg. 2013;29(3):225-232.

 27. Rossell-Perry P, Paredes-Leandro P. Anatomic study of the 
retaining ligaments of the face and applications for facial 
rejuvenation. Aesthetic Plast Surg. 2013;37(3):504-512.

 28. Luce  J, Faivre  JM. Periauricular contouring 
suspension in secondary face-lift. Aesthetic Plast Surg. 
2012;36(3):517-525.

 29. Riascos  A. Rhytidoplasty without periauricular scar. 
Aesthetic Plast Surg. 2012;36(3):540-545.

 30. Cárdenas-Camarena L, Encinas-Brambila J, Guerrero MT. 
Cervicofacial rhytidoplasty: more does not mean better. 
Aesthetic Plast Surg. 2011;35(4):650-656.

 31. Mottura  AA. SPA face lift: SMAS plication-anchoring. 
Aesthetic Plast Surg. 2011;35(4):511-515.

 32. Man D. Reducing the incidence of ear deformity in facelift. 
Aesthet Surg J. 2009;29(4):264-271.

 33. Berry MG, Davies D. Platysma-SMAS plication facelift. J 
Plast Reconstr Aesthet Surg. 2010;63(5):793-800.

 34. Bassetto  F, Vindigni  V, Scarpa  C, Botti  C, Botti  G. Use 
of oxidized regenerated cellulose to stop bleeding after a 
facelift procedure. Aesthetic Plast Surg. 2008;32(5):807-809.

 35. Jones BM, Marucci DD, Ross GL. Volumetric short scar 
rhytidectomy–indications, technique and outcomes. J 
Plast Reconstr Aesthet Surg. 2008;61(7):736-743.

 36. Tanna N, Lindsey WH. Review of 1000 consecutive short-
scar rhytidectomies. Dermatol Surg. 2008;34(2):196-202; 
discussion 202.

 37. Verpaele  A, Tonnard  P, Gaia  S, Guerao  FP, 
Pirayesh  A. The third suture in MACS-lifting: making 

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019



938 Aesthetic Surgery Journal 39(9)

midface-lifting simple and safe. J Plast Reconstr Aesthet 
Surg. 2007;60(12):1287-1295.

 38. Stocchero  IN. Shortscar face-lift with the RoundBlock 
SMAS treatment: a younger face for all. Aesthetic Plast 
Surg. 2007;31(3):275-278.

 39. Brown SA, Appelt EA, Lipschitz A, Sorokin ES, Rohrich RJ. 
Platelet gel sealant use in rhytidectomy. Plast Reconstr 
Surg. 2006;118(4):1019-1025.

 40. Ferreira LM, Horibe EK. Understanding the finger-assisted 
malar elevation technique in face lift. Plast Reconstr Surg. 
2006;118(3):731-740.

 41. Noone  RB. Suture suspension malarplasty with SMAS 
plication and modified SMASectomy: a simplified 
approach to midface lifting. Plast Reconstr Surg. 
2006;117(3):792-803.

 42. Ozdemir  R, Kilinç  H, Unlü  RE, Uysal  AC, Sensöz  O, 
Baran  CN. Anatomicohistologic study of the retaining 
ligaments of the face and use in face lift: retaining 
ligament correction and SMAS plication. Plast Reconstr 
Surg. 2002;110(4):1134-1147; discussion 1148.

 43. Saylan  Z. Purse string-formed plication of the SMAS 
with fixation to the zygomatic bone. Plast Reconstr Surg. 
2002;110(2):667-671; discussion 672.

 44. Tonnard P, Verpaele A, Monstrey S, et al. Minimal access 
cranial suspension lift: a modified S-lift. Plast Reconstr 
Surg. 2002;109(6):2074-2086.

 45. Scarborough  D, Bisaccia  E. The Webster-type face 
and neck lift: an extensive cervico-facial rhytidectomy 
employing a minimally invasive technique. Dermatol 
Surg. 2001;27(8):747-755.

 46. Abramo AC, Oliveira VR. The “lazy S-shaped” plication 
of the SMAS-platysma musculoaponeurotic system: a 
10-year review. Aesthetic Plast Surg. 2000;24(6):433-439.

 47. Fulton JE, Saylan Z, Helton P, Rahimi AD, Golshani M. The 
S-lift facelift featuring the U-suture and O-suture combined 
with skin resurfacing. Dermatol Surg. 2001;27(1):18-22.

 48. Cárdenas-Camarena L, González LE. Multiple, combined 
plications of the SMAS-platysma complex: breaking 
down the face-aging vectors. Plast Reconstr Surg. 
1999;104(4):1093-1100; discussion 1101-1102.

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

 50. Guerrerosantos  J. Simultaneous rhytidoplasty and 
lipoinjection: a comprehensive aesthetic surgical strategy. 
Plast Reconstr Surg. 1998;102(1):191-199.

 51. Duminy F, Hudson DA. The mini rhytidectomy. Aesthetic 
Plast Surg. 1997;21(4):280-284.

 52. Robbins LB, Brothers DB, Marshall DM. Anterior SMAS 
plication for the treatment of prominent nasomandibular 
folds and restoration of normal cheek contour. Plast 
Reconstr Surg. 1995;96(6):1279-1287; discussion 1288.

 53. Duffy MJ, Friedland JA. The superficial-plane rhytidectomy 
revisited. Plast Reconstr Surg. 1994;93(7):1392-1403; 
discussion 1404.

 54. Bansberg  SF, Krugman  ME. Parotid salivary fistula 
following rhytidectomy. Ann Plast Surg. 1990;24(1):61-62.

 55. McCollough  EG, Perkins  SW, Langsdon  PR. SASMAS 
suspension rhytidectomy. Rationale and long-
term experience. Arch Otolaryngol Head Neck Surg. 
1989;115(2):228-234.

 56. Cohen  SR, Webster  RC. “How I  do it”–head and neck 
and plastic surgery. A targeted problem and its solution. 
Primary rhytidectomy–complications of the procedure 
and anesthetic. Laryngoscope. 1983;93(5):654-656.

 57. Dedo  DD. Preliminary report on complications of the 
extended cervicofacial rhytidectomy. Laryngoscope. 
1983;93(3):272-274.

 58. McCurdy  JA Jr. An approach to face-lift surgery. Head 
Neck Surg. 1983;5(3):211-217.

 59. Berger M, Weigert R, Pascal E, Hufschmidt K, Casoli V. 
Assessing improvement of patient satisfaction following 
facelift surgery using the FACE-Q scales: a prospective 
and multicenter study. Aesthetic Plast Surg. 2018. doi: 
10.1007/s00266-018-1277-9. [Epub ahead of print]

 60. Wang R, Yang J, Guo K, et al. Periauricular purse-string 
reinforced with SMAS plication and malaria fat pad 
elevation for mid-and lower facial rejuvenation: FACE-Q 
report. Ann Plast Surg. 2018;81(6S Suppl 1):S59-S65.

 61. Obourn  CA, Frodel  JL Jr. The extended purse-string 
rhytidectomy. Facial Plast Surg. 2018;34(5):539-544.

 62. Frojo  G, Dotson  A, Christopher  K, Kaswan  S, Lund  H. 
Facelift performed safely under local anesthesia with 
oral sedation: analysis of 174 patients. Aesthet Surg J. 
2018;39(5):463-469.

 63. Wang  R, Yang  J, Guo  K, et  al. Asian facelift technique 
refinement with high patient satisfaction: FACE-Q report. 
Ann Plast Surg. 2018. doi: 10.1097/SAP.0000000000001496. 
[Epub ahead of print]

 64. Rammos CK, Mohan AT, Maricevich MA, Maricevich RL, 
Adair  MJ, Jacobson  SR. Is the SMAS flap facelift safe? 
A  comparison of complications between the sub-SMAS 
approach versus the subcutaneous approach with 
or without SMAS plication in aesthetic rhytidectomy 
at an academic institution. Aesthetic Plast Surg. 
2015;39(6):870-876.

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

 66. Jones BM, Grover R, Southwell-Keely  JP. Post-operative 
hilotherapy in SMAS-based facelift surgery: a prospective, 
randomised, controlled trial. J Plast Reconstr Aesthet Surg. 
2011;64(9):1132-1137.

 67. Antell DE, Orseck MJ. A comparison of face lift techniques 
in eight consecutive sets of identical twins. Plast Reconstr 
Surg. 2007;120(6):1667-1673.

 68. 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.

 69. Prado  A, Andrades  P, Danilla  S, Castillo  P, Leniz  P. A 
clinical retrospective study comparing two short-scar face 
lifts: minimal access cranial suspension versus lateral 
SMASectomy. Plast Reconstr Surg. 2006;117(5):1413-1425; 
discussion 1426-1427.

 70. Ou LF. Circumauricular incision (water-drop shape) for mid- 
to lower face lift. Plast Reconstr Surg. 2005;116(1):308-315.

 71. Eremia S, Umar SH, Li CY. Prevention of temporal alopecia 
following rhytidectomy: the prophylactic use of minoxidil. 
A study of 60 patients. Dermatol Surg. 2002;28(1):66-74.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019



Jacono et al 939

 72. Schnur PL, Weinzweig  J. A second look at the second-
look technique in face lifts. Plast Reconstr Surg. 
1995;96(7):1724-1726.

 73. Rees  TD, Barone  CM, Valauri  FA, Ginsberg  GD, 
Nolan  WB 3rd. Hematomas requiring surgical 
evacuation following face lift surgery. Plast Reconstr 
Surg. 1994;93(6):1185-1190.

 74. Narasimhan K, Ramanadham S, Rohrich RJ. Face lifting 
in the massive weight loss patient: modifications of 
our technique for this population. Plast Reconstr Surg. 
2015;135(2):397-405.

 75. Taghizadeh  F, Leibowitz  A, Ramirez  P, Santos  D. 
Combining facelift with SmartLipo 1064-nm system, 
technique overview and retrospective analysis of 56 
patients. J Cosmet Laser Ther. 2015;17(2):80-85.

 76. Luz  D. Progressive tunnelizations in neck face lift 
detachment. Clin Plast Surg. 2014;41(1):33-41.

 77. Pedroza F, Pedroza LF, Desio ED, Revelli VE. Cervicofacial 
rhytidectomy without notorious scars: experience of 
29 years. Facial Plast Surg. 2013;29(3):233-243.

 78. Hopping SB, Janjanin S, Tanna N, Joshi AS. The S-Plus 
lift: a short-scar, long-flap rhytidectomy. Ann R Coll Surg 
Engl. 2010;92(7):577-582.

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

 80. van der Lei B, Cromheecke M, Hofer SO. The purse-string 
reinforced SMASectomy short scar facelift. Aesthet Surg J. 
2009;29(3):180-188.

 81. Graf R, Groth AK, Pace D, Neto LG. Facial rejuvenation 
with SMASectomy and FAME using vertical vectors. 
Aesthetic Plast Surg. 2008;32(4):585-592.

 82. Serra-Renom JM, Diéguez JM, Yoon T. Inferiorly pedicled 
tongue-shaped SMAS flap transposed to the mastoid to 
improve the nasolabial fold and jowls and enhance neck 
contouring during face-lift surgery. Plast Reconstr Surg. 
2008;121(1):298-304.

 83. Waterhouse N, Vesely M, Bulstrode NW. Modified lateral 
SMASectomy. Plast Reconstr Surg. 2007;119(3):1021-1026; 
discussion 1027.

 84. 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.

 85. Palaia DA, Rosenberg MH, Bonanno PC. The use of DDAVP 
desmopressin reduces the incidence of microhematomas 
after facioplasty. Ann Plast Surg. 2001;46(5):463-466.

 86. Baker  DC. Lateral SMASectomy. Plast Reconstr Surg. 
1997;100(2):509-513.

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

 88. Fodor  PB. Platysma-SMAS rhytidectomy–a personal 
modification. Aesthetic Plast Surg. 1982;6(3):173-176.

 89. Anlatici R, Özerdem G, Demiralay S, Özerdem ÖR. Face-
neck lifting and ancillary procedures: a series of 203 
cases. Medicine (Baltimore). 2018;97(39):e12333.

 90. Paul  MD. The anterior SMAS approach for facelifting 
and for buccal fat pad removal. Aesthetic Plast Surg. 
2017;41(5):1100-1105.

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

 92. Jones BM, Grover R, Southwell-Keely JP. Post-operative 
hilotherapy in SMAS-based facelift surgery: a prospective, 
randomised, controlled trial. J Plast Reconstr Aesthet 
Surg. 2011;64(9):1132-1137.

 93. Antell  DE, Orseck  MJ. A comparison of face lift 
techniques in eight consecutive sets of identical twins. 
Plast Reconstr Surg. 2007;120(6):1667-1673.

 94. 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.

 95. Prado A, Andrades  P, Danilla  S, Castillo  P, Leniz  P. A 
clinical retrospective study comparing two short-scar face 
lifts: minimal access cranial suspension versus lateral 
SMASectomy. Plast Reconstr Surg. 2006;117(5):1413-
1425; discussion 1426-1427.

 96. Jones  BM, Grover  R. Reducing complications in 
cervicofacial rhytidectomy by tumescent infiltration: a 
comparative trial evaluating 678 consecutive face lifts. 
Plast Reconstr Surg. 2004;113(1):398-403.

 97. Baylis HI, Goldberg RA, Shorr N. The deep plane facelift: 
a 20-year evolution of technique. Ophthalmology. 
2000;107(3):490-495.

 98. Kamer  FM, Damiani  J, Churukian  M. 512 
rhytidectomies. A retrospective study. Arch Otolaryngol. 
1984;110(6):368-370.

 99. Niamtu J 3rd. Expanding hematoma in face-lift surgery: 
literature review, case presentations, and caveats. 
Dermatol Surg. 2005;31(9 Pt 1):1134-1144; discussion 
1144.

 100. Park  TH, Whang  KW. Facial rejuvenation using a 
combination of lateral SMASectomy and thread-lifts. J 
Plast Surg Hand Surg. 2015;49(1):8-12.

 101. Little  JW. Three-dimensional rejuvenation of the 
midface: volumetric resculpture by malar imbrication. 
Plast Reconstr Surg. 2000;105(1):267-285; discussion 
286-289.

 102. Pallua N, Wolter T. The lipo-facelift: merging the face-
lift and liposculpture: eight years experience and a 
preliminary observational study. Aesthetic Plast Surg. 
2013;37(6):1107-1113.

 103. Rawlani V, Mustoe TA. The staged face lift: addressing the 
biomechanical limitations of the primary rhytidectomy. 
Plast Reconstr Surg. 2012;130(6):1305-1314.

 104. Truswell WH 4th. Combining fractional carbon-dioxide 
laser resurfacing with face-lift surgery. Facial Plast Surg 
Clin North Am. 2012;20(2):201-213, vi.

 105. Albertal  JM, Davalos  G, Leonetti  M, Albertal  M. 
Preauricular incision outlining during a face-lift: a step-by-
step description. Aesthetic Plast Surg. 2012;36(4):857-861.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019



940 Aesthetic Surgery Journal 39(9)

 106. de  la  Peña  JA, Soto-Miranda  MA, López-Salguero  JF. 
Ultrasonically assisted face-lift. Aesthetic Plast Surg. 
2012;36(4):780-787.

 107. Basile  FV, Basile  AR, Basile  VV. Triple-anchoring sub-
SMAS face-lift. Aesthetic Plast Surg. 2012;36(3):526-533.

 108. Hopping  SB, Joshi  AS, Tanna  N, Janjanin  S. 
Volumetric facelift: evaluation of rhytidectomy with 
alloplastic augmentation. Ann Otol Rhinol Laryngol. 
2010;119(3):174-180.

 109. Citarella  ER, Sterodimas  A, Condé-Green  A. 
Endoscopically assisted limited-incision rhytidectomy: a 
10-year prospective study. J Plast Reconstr Aesthet Surg. 
2010;63(11):1842-1848.

 110. Firmin FO, Marchac AC, Lotz NC. Use of the harmonic 
blade in face lifting: a report based on 420 operations. 
Plast Reconstr Surg. 2009;124(1):245-255.

 111. Lindsey JT. Five-year retrospective review of the extended 
SMAS: critical landmarks and technical refinements. 
Ann Plast Surg. 2009;62(5):492-496.

 112. Durnig  P, Jungwirth W. Low-molecular-weight heparin 
and postoperative bleeding in rhytidectomy. Plast 
Reconstr Surg. 2006;118(2):502-527; discussion 508.

 113. Zager  WH, Dyer  WK. Minimal incision facelift. Facial 
Plast Surg. 2005;21(1):21-27.

 114. Calderon W, Andrades PR, Israel G, Cabello R, Leniz P. 
SMAS graft of the nasolabial area during deep plane 
rhytidectomy. Plast Reconstr Surg. 2004;114(2):559-564; 
discussion 565-566.

 115. Cheng  ET, Perkins  SW. Rhytidectomy analysis: twenty 
years of experience. Facial Plast Surg Clin North Am. 
2003;11(3):359-375.

 116. Ullmann Y, Levy Y. Superextended facelift: our experience 
with 3580 patients. Ann Plast Surg. 2004;52(1):8-14.

 117. Daane SP, Owsley JQ. Incidence of cervical branch injury 
with “marginal mandibular nerve pseudo-paralysis” 
in patients undergoing face lift. Plast Reconstr Surg. 
2003;111(7):2414-2418.

 118. Panfilov  DE. MIDI face-lift and tricuspidal SMAS-flap. 
Aesthetic Plast Surg. 2003;27(1):27-37.

 119. Carbonell A, Olveda J. Segmental stepwise lift: two years 
of experience. Aesthetic Plast Surg. 2002;26(2):105-113.

 120. Leaf  N, Firouz  JS. Lip augmentation with superficial 
musculoaponeurotic system grafts: report of 103 cases. 
Plast Reconstr Surg. 2002;109(1):319-326; discussion 327.

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

 122. Roberts TL 3rd, Pozner JN, Ritter E. The RSVP facelift: 
a highly vascular flap permitting safe, simultaneous, 
comprehensive facial rejuvenation in one operative 
setting. Aesthetic Plast Surg. 2000;24(5):313-322.

 123. Tapia  A, Mejina  D, Rengifo  M, Blanch  A, Ferreira  B. 
Improving the aesthetics of the cheek bone projection 
during facial lifting. Aesthetic Plast Surg. 2000;24(2):85-89.

 124. Jackson  IT, Yavuzer  R, Beal  B. Simultaneous facelift 
and carbon dioxide laser resurfacing: a safe technique? 
Aesthetic Plast Surg. 2000;24(1):1-10.

 125. Knize  DM. Periauricular face lift incisions and the 
auricular anchor. Plast Reconstr Surg. 1999;104(5):1508-
1520; discussion 1521.

 126. Lee J, Koire B. Evaluation of the platysma interlocking 
suture sling for rhytidectomy. J Oral Maxillofac Surg. 
1998;56(8):943-949.

 127. Hagerty  RC, Scioscia  PJ. The medial SMAS lift with 
aggressive temporal skin takeout. Plast Reconstr Surg. 
1998;101(6):1650-1656.

 128. Bass LS. A balloon-assisted facialplasty technique. Ann 
Plast Surg. 1998;40(4):335-342.

 129. Hoefflin SM. The extended supraplatysmal plane (ESP) 
face lift. Plast Reconstr Surg. 1998;101(2):494-503.

 130. Mendelson  BC. SMAS fixation to the facial 
skeleton: rationale and results. Plast Reconstr Surg. 
1997;100(7):1834-1842; discussion 1843-1845.

 131. Chisholm  BB, Lew  D. Rhytidectomy: use of the short 
flap. J Oral Maxillofac Surg. 1995;53(4):400-405.

 132. Lawson  W, Naidu  RK. The male facelift. An analysis 
of 115 cases. Arch Otolaryngol Head Neck Surg. 
1993;119(5):535-539; discussion 540.

 133. Owsley  JQ. Lifting the malar fat pad for correction 
of prominent nasolabial folds. Plast Reconstr Surg. 
1993;91(3):463-474; discussion 475.

 134. Mendelson  BC. Correction of the nasolabial fold: 
extended SMAS dissection with periosteal fixation. Plast 
Reconstr Surg. 1992;89(5):822-833; discussion 834.

 135. Mitz  V. The superficial musculoaponeurotic system: a 
clinical evaluation after 15  years of experience. Facial 
Plast Surg. 1992;8(1):11-17.

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

 137. Mitz  V. Current face lifting procedure: an attempt at 
evaluation. Ann Plast Surg. 1986;17(3):184-193.

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

 139. Riefkohl  R. The nasolabial fold lift. Ann Plast Surg. 
1985;15(1):1-6.

 140. Hamra ST. The tri-plane face lift dissection. Ann Plast 
Surg. 1984;12(3):268-274.

 141. Lemmon  ML. Superficial fascia rhytidectomy. 
A  restoration of the SMAS with control of the 
cervicomental angle. Clin Plast Surg. 1983;10(3):449-478.

 142. Owsley  JQ Jr. SMAS-platysma face lift. Plast Reconstr 
Surg. 1983;71(4):573-576.

 143. Adamson  JE, Toksu  AE. Progress in rhytidectomy by 
platysma-SMAS rotation and elevation. Plast Reconstr 
Surg. 1981;68(1):23-33.

 144. Kaye BL. The extended face-lift with ancillary procedures. 
Ann Plast Surg. 1981;6(5):335-346.

 145. Lemmon  ML, Hamra  ST. Skoog rhytidectomy: a five-
year experience with 577 patients. Plast Reconstr Surg. 
1980;65(3):283-297.

 146. Owsley JQ Jr. Platysma-fascial rhytidectomy: a preliminary 
report. Plast Reconstr Surg. 1977;60(6):843-850.

 147. Guyuron  B, Seyed  Forootan  NS, Katira  K. The super-
high SMAS facelift technique with tailor tack plication. 
Aesthetic Plast Surg. 2018;42(6):1531-1539.

 148. Ruiz R, Hersant B, La Padula S, Meningaud JP. Facelifts: 
improving the long-term outcomes of lower face and 

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019



Jacono et al 941

neck rejuvenation surgery: the lower face and neck 
rejuvenation combined method. J Craniomaxillofac Surg. 
2018;46(4):697-704.

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

 150. Mani M. Total Composite flap facelift and the deep-plane 
transition zone: a critical consideration in SMAS-release 
midface lifting. Aesthet Surg J. 2016;36(5):533-545.

 151. Stong BC, Jacono AA. Effect of perioperative hyperbaric 
oxygen on bruising in face-lifts. Arch Facial Plast Surg. 
2010;12(5):356-358.

 152. Antell  DE, Orseck  MJ. A comparison of face lift 
techniques in eight consecutive sets of identical twins. 
Plast Reconstr Surg. 2007;120(6):1667-1673.

 153. Jones  BM, Grover  R. Reducing complications in 
cervicofacial rhytidectomy by tumescent infiltration: a 
comparative trial evaluating 678 consecutive face lifts. 
Plast Reconstr Surg. 2004;113(1):398-403.

 154. Eremia  S, Umar  SH, Li  CY. Prevention of temporal 
alopecia following rhytidectomy: the prophylactic use 
of minoxidil. A  study of 60 patients. Dermatol Surg. 
2002;28(1):66-74.

 155. Baylis HI, Goldberg RA, Shorr N. The deep plane facelift: 
a 20-year evolution of technique. Ophthalmology. 
2000;107(3):490-495.

 156. Jones BM. Facelifting: an initial eight year experience. Br 
J Plast Surg. 1995;48(4):203-211.

 157. Rees TD, Barone CM, Valauri FA, Ginsberg GD, Nolan WB 
3rd. Hematomas requiring surgical evacuation following 
face lift surgery. Plast Reconstr Surg. 1994;93(6):1185-1190.

 158. Kamer  FM, Damiani  J, Churukian  M. 512 
rhytidectomies. A retrospective study. Arch Otolaryngol. 
1984;110(6):368-370.

 159. Araco  A, Gravante  G, Araco  F, Delogu  D, Cervelli  V. 
Conservative management of flap necrosis after 
expanding hematomas for face lifting surgery. Dermatol 
Surg. 2006;32(6):878-879; author reply 879.

 160. Cardoso de Castro C. The changing role of platysma in 
face lifting. Plast Reconstr Surg. 2000;105(2):764-775; 
discussion 776-777.

 161. Owsley  JQ. Face lifting: problems, solutions, and an 
outcome study. Plast Reconstr Surg. 2000;105(1):302-313; 
discussion 314.

 162. Tapia A, Etxeberria E, Blanch A, Laredo C. A review of 
685 rhytidectomies: a new method of analysis based 
on digitally processed photographs with computer-
processed data. Plast Reconstr Surg. 1999;104(6):1800-
1810; discussion 1811.

 163. Kamer FM, Lefkoff LA. Submental surgery. A graduated 
approach to the aging neck. Arch Otolaryngol Head Neck 
Surg. 1991;117(1):40-46.

 164. Owsley  JQ Jr. SMAS-platysma facelift. A  bidirectional 
cervicofacial rhytidectomy. Clin Plast Surg. 
1983;10(3):429-440.

 165. Ryu MH, Moon VA. High superficial musculoaponeurotic 
system facelift with finger-assisted facial spaces dissection 
for Asian patients. Aesthet Surg J. 2015;35(1):1-8.

 166. Mustoe  TA, Rawlani  V, Zimmerman  H. Modified deep 
plane rhytidectomy with a lateral approach to the neck: 
an alternative to submental incision and dissection. Plast 
Reconstr Surg. 2011;127(1):357-370.

 167. Castello  MF, Lazzeri  D, Silvestri  A, et  al. Modified 
superficial musculoaponeurotic system face-lift: a review 
of 327 consecutive procedures and a patient satisfaction 
assessment. Aesthetic Plast Surg. 2011;35(2):147-155.

 168. McKinney P, Tresley GE. The “maxi-SMAS”: management 
of the platysma bands in rhytidectomy. Ann Plast Surg. 
1984;12(3):260-267.

 169. Ryu  MH, Kahng  D, Khoo  LS, Lao  WW. Preserving 
orbicularis branches of the zygomatic nerve with the 
orbicularis oculi muscle-superficial musculoaponeurotic 
system flap complex in facelift surgery. Plast Reconstr 
Surg Glob Open. 2018;6(10):e1961.

 170. Jacono  AA, Malone  MH, Talei  B. Three-dimensional 
analysis of long-term midface volume change after 
vertical vector deep-plane rhytidectomy. Aesthet Surg J. 
2015;35(5):491-503.

 171. Jacono AA, Rousso JJ. The modern minimally invasive 
face lift: has it replaced the traditional access approach? 
Facial Plast Surg Clin North Am. 2013;21(2):171-189.

 172. Jacono  AA, Ransom  ER. Anatomic predictors of 
unsatisfactory outcomes in surgical rejuvenation of the 
midface. JAMA Facial Plast Surg. 2013;15(2):101-109.

 173. Jacono  AA, Ransom  ER. Patient-specific rhytidectomy: 
finding the angle of maximal rejuvenation. Aesthet Surg 
J. 2012;32(7):804-813.

 174. Harirchian  S, Zoumalan  RA, Rosenberg  DB. 
Antidepressants and bleeding risk after face-lift surgery. 
Arch Facial Plast Surg. 2012;14(4):248-252.

 175. Jacono  AA, Parikh  SS. The minimal access deep 
plane extended vertical facelift. Aesthet Surg J. 
2011;31(8):874-890.

 176. Parikh  SS, Jacono  AA. Deep-plane face-lift as an 
alternative in the smoking patient. Arch Facial Plast Surg. 
2011;13(4):283-285.

 177. Alexiades-Armenakas  M, Rosenberg  D, Renton  B, 
Dover  J, Arndt  K. Blinded, randomized, quantitative 
grading comparison of minimally invasive, fractional 
radiofrequency and surgical face-lift to treat skin laxity. 
Arch Dermatol. 2010;146(4):396-405.

 178. Lee S, Pham AM, Pryor SG, Tollefson T, Sykes JM. Efficacy 
of Crosseal fibrin sealant (human) in rhytidectomy. Arch 
Facial Plast Surg. 2009;11(1):29-33.

 179. 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.

 180. Kamer FM, Nguyen DB. Experience with fibrin glue in 
rhytidectomy. Plast Reconstr Surg. 2007;120(4):1045-
1051; discussion 1052.

 181. Koch  BB, Perkins  SW. Simultaneous rhytidectomy 
and full-face carbon dioxide laser resurfacing: a case 
series and meta-analysis. Arch Facial Plast Surg. 
2002;4(4):227-233.

 182. Kamer FM, Song AU. Hematoma formation in deep plane 
rhytidectomy. Arch Facial Plast Surg. 2000;2(4):240-242.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019



942 Aesthetic Surgery Journal 39(9)

 183. Kamer  FM. One hundred consecutive deep plane 
face-lifts. Arch Otolaryngol Head Neck Surg. 
1996;122(1):17-22.

 184. Jacono AA, Bryant LM, Ahmedli NN. A novel extended 
deep plane facelift technique for jawline rejuvenation 
and volumization. Aesthet Surg J. 2018. doi: 10.1093/asj/
sjy292. [Epub ahead of print]

 185. Stong BC, Jacono AA. Effect of perioperative hyperbaric 
oxygen on bruising in face-lifts. Arch Facial Plast Surg. 
2010;12(5):356-358.

 186. Baylis HI, Goldberg RA, Shorr N. The deep plane facelift: 
a 20-year evolution of technique. Ophthalmology. 
2000;107(3):490-495.

 187. Swanson E. Outcome analysis in 93 facial rejuvenation 
patients treated with a deep-plane face lift. Plast Reconstr 
Surg. 2011;127(2):823-834.

 188. Mani M. Total composite flap facelift and the deep-plane 
transition zone: a critical consideration in SMAS-release 
midface lifting. Aesthet Surg J. 2016;36(5):533-545.

 189. Pina DP. Aesthetic and safety considerations in composite 
rhytidectomy: a review of 145 patients over a 3-year period. 
Plast Reconstr Surg. 1997;99(3):670-678; discussion 679.

 190. Keller  GS, Cray  J. Suprafibromuscular facelifting with 
periosteal suspension of the superficial musculoaponeurotic 
system and fat pad of Bichat rotation. Tightening the net. 
Arch Otolaryngol Head Neck Surg. 1996;122(4):377-384.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article-abstract/39/9/927/5320438/ by Em

ory U
niversity Libraries user on 06 O

ctober 2019


