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Abstract

Background For treating the aging face, a facelift is the

surgical standard. A variety of techniques have been

described. The purpose of the current study is to evaluate

the safety of the sub-SMAS facelift compared to the sub-

cutaneous facelift with or without SMAS plication.

Methods A retrospective chart review was conducted on

all patients who underwent facelift surgery between 2003

and 2011. Patients included in the study were seeking

elective improvement of facial appearance. All charts were

reviewed to identify the presence of hematoma, seroma,

deep venous thrombosis, skin loss, unfavorable scar,

wound infection, or motor and sensory deficit following the

operation. The primary outcome was overall complication

rate.

Results A total of 229 facelifts were included; 143

patients underwent a subcutaneous facelift with or without

SMAS plication and 86 underwent a sub-SMAS facelift.

For the subcutaneous facelifts, 88 % of the patients were

female with a mean age of 62 years. For the sub-SMAS

dissections, 88 % of the patients were female with a mean

age of 59 years. The overall complication rate was 29.4 %

(n = 42) for patients who underwent a subcutaneous

facelift compared to 24.4 % (n = 21) for patients with a

sub-SMAS facelift (p = 0.4123). Analysis of each indi-

vidual complication failed to yield any statistically signif-

icant difference between the two groups.

Conclusions In the present study, sub-SMAS facelift

complication rates were not statistically different compared

to those of subcutaneous facelift with or without SMAS

plication. These data suggest that sub-SMAS dissection can

be performed with similar safety compared to the tradi-

tional subcutaneous facelift, with the potential additional

advantage of the SMAS flap elevation.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Background

According to the American Society for Aesthetic Plastic

Surgery National Data Bank Statistics, there were over 11

million surgical and nonsurgical aesthetic procedures per-

formed in the United States in 2013, and since 1997 there

has been a 279 % increase in the total number of proce-

dures. In 2013, approximately, 130,000 facelifts were

performed in the United States, making it the most com-

mon aesthetic surgical procedure for patients 65 years and

older, and the 7th most common aesthetic surgical proce-

dure [1].

Surgical facial rejuvenation techniques have evolved

from approaches using minimal access and endoscopic

techniques to multiplane and deep dissections. There is a

continuous disagreement between plastic surgeons when

comparing more conventional facelift approaches such as

the subcutaneous approach to more extensive approaches

that include mobilization of the superficial muscu-

loaponeurotic system (SMAS) [2].
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The most ideal facelift would be the one to offer the

most long-lasting results with the fewest complications and

achieve high patient satisfaction. The local and systemic

complications of the facelift operation have been discussed

in various articles and include hematoma, seroma, infec-

tion, unfavorable scar, nerve injury, skin loss, and deep

venous thrombosis [3–7] to name the most common.

Hematoma remains the most common major complication

of facelift surgery and its reported incidence ranges from

1.86 to 9 % [8–10].

Chang et al. conducted a comprehensive systematic

search of the English language literature encompassing

59 years and found only five articles that made a direct

comparison of complications between facelift techniques

[11]. To our knowledge, our study is one of the few that

focuses directly on the comparison of complications

between the subcutaneous approach and the SMAS flap

dissection.

Concerns have been raised regarding risks associated

with the sub-SMAS technique, particularly for the fear of

facial nerve injury when elevating the SMAS flap. The goal

of this study was to determine the rate of complications in

our study population for each plane of dissection (subcu-

taneous vs. sub-SMAS) and assess the safety of the sub-

SMAS technique.

Methods

The study was a retrospective review of 229 consecutive

patients who underwent a facelift by 14 different surgeons

between 2003 and 2011 at our institution. Approval for the

study was obtained from the Institutional Review Board.

All surgery was elective and motivated by desire to

improve facial appearance. Facelift procedures which were

associated with reconstructive procedures (n = 10) and

aesthetic subperiosteal facelifts (n = 42) were excluded

from the study. All procedures were performed as full

facelifts. The patients were divided into two groups for

comparison based on the plane of dissection and the type of

flap elevated: Subcutaneous flap versus sub-SMAS. The

first group (SC?/-P) group was approached through ele-

vation of a subcutaneous flap, with or without SMAS pli-

cation. The second (SMAS-F) group involved elevation of

a SMAS flap. The decision to proceed with a sub-SMAS

approach versus a subcutaneous approach was based on

surgeon preference, and experience with the techniques

gained during training or in practice.

All patients in our institution stopped the use of aspirin

at least 10 days preoperatively, and perioperative prophy-

laxis for deep venous thrombosis consisted only of

sequential compression devices.

A comprehensive chart review was conducted to collect

data for patient demographics (age, gender, body mass

index, smoking history, comorbidities), operative details

(type of anesthetic, blood loss, surgery duration, combined

procedures), and the postoperative course (length of hos-

pital stay, time to follow-up, rate of revision). The primary

outcome measure was the rate of overall complications.

Details of complications were collected including rate of

hematoma, seroma, deep venous thrombosis, skin necrosis,

unfavorable scar, wound infection, and motor or sensory

deficit.

Hematomas or seromas were diagnosed based on clini-

cal examination alone. Nerve deficits, motor or sensory

were diagnosed on the basis of history and physical

examination. Unfavorable scarring refers to a hypertrophic

scar or patient dissatisfaction with scar cosmesis.

Comparisons of patient and operative characteristics

between the two groups were made using a v2 test for

discrete variables and the independent sample T test for

continuous variables. The association of patient and treat-

ment variables with the odds of any complication was

assessed using logistic regression, reporting the result as

odds ratio (OR) and 95 % confidence interval (CI). The

analysis categorized a patient as whether or not a compli-

cation was identified. The a-level was set at 0.05 for sta-

tistical significance. Analysis was completed using SPSS

Version 21.

Results

Of the 229 patients included in this study, 143 (62.4 %)

patients underwent a subcutaneous facelift with or without

plication (SC?/-P) and 86 (37.6 %) underwent a sub-

SMAS facelift (SMAS-F). In all instances of muscle pli-

cation and SMAS flap elevation, anchoring of the tissue

was performed with either absorbable or permanent

sutures.

In the majority of patients (85.6 %), a traditional facelift

incision beginning in the hairline at the temple, continuing

around the ear, and ending in the lower scalp was used.

Patients (14.4 %) underwent a minimal access cranial

suspension (MACS) facelift approach. There were no

endoscopic facelifts.

Ten of 14 surgeons used exclusively the subcutaneous

approach. In this group, seven of the surgeons had more

than 10 years of experience, while three of the surgeons

had less than 5 years of experience.

The sub-SMAS technique was used by a total of four

surgeons, who mostly performed a sub-SMAS flap

approach but they also used the subcutaneous approach in

their practice. In this group, two of the surgeons had more
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than 10 years of experience, while two surgeons had less

than 5 years of experience.

In total, 54/229 patients (23.6 %) were presenting for a

secondary facelift following their primary surgery. The

proportion of secondary facelifts carried out was similar in

SC?/-P versus SMAS-F (23.8 and 23.3 %, respectively).

Most patients underwent general anesthesia for their face-

lift procedure (98.2 %). Patient age, BMI, smoking history,

and comorbidities were comparable in both groups

(Table 1). In both groups, the most common comorbidity

was hypertension, followed by diabetes.

At least one additional procedure was carried out in 183

patients at the time of their facelift. In the SC?/-P group,

106 patients (74.1 %) had an additional procedure, the

most common being bilateral upper lid blepharoplasty

(n = 55) followed by browlift (n = 47). SMAS plication

in the SC?/-P group was performed in 91 patients

(63.6 %), while in 52 patients (36.4 %), there was only

dissection of the subcutaneous flap without any manipu-

lation of the SMAS. Seventy-seven patients (89.5 %) in the

SMAS-F group had additional procedures, with blepharo-

plasty (n = 30) and brow lift (n = 25) being the most

common (Fig. 1). There was no difference in additional

procedures between the two techniques (p = 0.69). The

mean estimated blood loss (EBL) during the operation in

the SC?/-P and SMAS-F groups was 134.1 and 103.5 ml,

respectively, which was statistically significant (p = 0.05).

Mean operative time and hospital stay were comparable in

both groups, p = 0.48 and p = 0.36, respectively. The

mean follow-up was 13.6 months in the SC?/-P group

and 10.0 months in the SMAS-F group, p = 0.10. The

perioperative data are summarized in Table 2.

The overall complication rate was 29.4 % (n = 42) for

the SC?/-P group and 24.4 % (n = 21) in the SMAS-F

group, p = 0.41. Figure 2 illustrates the comparison

occurrence of types of complication and comparison

between the two facelift techniques. A comparison of

overall and individual complications did not demonstrate

statistical significance between the two groups (Table 3).

The most common sequela of both facelift techniques was

an unfavorable scar (7 % in the SC?/-P group and 8.1 %

in the SMAS-F group). The overall rate of hematoma and

seroma was 6.6 and 1.7 %, respectively, and the rates were

comparable in both groups (p = 1.00 and 0.30, respec-

tively). Patients (29.4 %) with an unfavorable scar under-

went scar revision in the operating room, and 80 % of the

hematomas were drained either surgically or by means of

aspiration at an outpatient basis. There were no seromas in

the SMAS-F group, and two of the four seromas in the

SC?/-P group required drainage. Seromas in the SC?/-P

group were associated with SMAS plication. There was no

deep venous thrombosis. Sequential compression devices

were used in all patients during the perioperative period,

but none received pharmacologic prophylaxis. There were

a total of nine wound infections with one patient requiring

open drainage. All patients received perioperative pro-

phylactic antibiotics.

All cases of partial skin necrosis were limited to the

incision line and treated conservatively. There were a total

of 11 sensation deficits and nine motor deficits in the entire

cohort. Interestingly, there were seven motor deficits in the

SC?/-P group versus two in the SMAS group. All the

neurologic deficits were temporary and resolved during

follow-up. There was no statistically significant difference

in complication rates between the 14 surgeons.

In Figs. 3 and 4, two illustrative cases may be seen of a

patient with a subcutaneous, and a patient with a SMAS

facelift, respectively (preoperatively and at 1 year follow-

up).

There were a total of 54 (23.6 %) patients who pre-

sented for a secondary facelift. Surgeons with more than

10 years of experience performed 77.8 % of the revision

facelift operations in our series.

In the SC?/-P group, 34 patients (23.8 %) had a sec-

ondary facelift, and 20 patients (23.3 %) in the SMAS-F

group had a secondary facelift (p = 0.84). A portion of

patients (20.4 %) who underwent a secondary facelift

procedure experienced some type of complication

Table 1 Patient demographics and clinical data, SC?/-P and

SMAS-F groups

SC?/-P group SMAS-F group

Total patients (n) 143 86

Mean age (years) 62 (7.93) 59 (6.87)

Males (%) 12 12

Females (%) 88 88

Mean body mass index (BMI) 25 (4.54) 24.94 (3.90)

Hypertension (n) 51 (35.7 %) 27 (31.4 %)

Diabetes (n) 8 (5.6 %) 4 (4.7 %)

Smoking history (n) 4 (2.8 %) 1 (1.2 %)

Fig. 1 Additional procedures (%) carried out at the time of surgery

for SC?/-P and SMAS-F group
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(n = 11). However, calculated odd ratios demonstrated no

increased likelihood of experiencing a complication if

having a secondary procedure in both the SC?/-P and

SMAS-F groups.

There were a total of 10 facelift revisions, which were

performed due to aesthetic concerns of the patients. The

revision rate was 2.4 times higher in the SC?/-P group

(5.6 %) (n = 8) compared to the SMAS-F group (2.3 %)

(n = 2). The probability to require a revision procedure

was comparable between both techniques (p = 0.26).

Discussion

Facial rejuvenation by means of facelift surgery remains

one of the most common procedures in the USA. The

techniques used in facelift surgery are highly variable with a

trend towards a deeper level of dissection recently; how-

ever, there is no single technique that has emerged as the

procedure of choice. There are two conceptually different

approaches, the subcutaneous technique with or without

plication of the SMAS, and the SMAS flap dissection. There

is no general agreement as to which of these techniques are

most effective, and the debate of which one is the best is

ongoing, without clear and direct evidence supporting the

use of one surgical approach over the other [12–14].

The aim of the current study was to identify the

complications of facelift surgery at a single academic

institution, and evaluate the safety of the sub-SMAS

technique. The patient population studied was divided

into two groups based on the plane of dissection: the

SC?/-P group for the patients who underwent a facelift

at a subcutaneous plane with or without plication and the

SMAS-F group where there was additional elevation of

the SMAS flap.

Our overall rate of complications showed similar results

to previous studies [15], taking in account the fact that

there was meticulous review of the charts and all cases in

question were included in the series, even the minutest

problems. Furthermore, there was resident involvement in

all facelift procedures, and in 80 % of the facelift cases, an

additional procedure was performed increasing the opera-

tive time.

There was no statistically significant difference in the

complication rate between the SC?/-P group (29.4 %)

and the SMAS-F group (24.4 %). Additionally, there was

no statistically significant difference for each individual

complication between the two groups. The operative sur-

geon was independently analyzed as a variable, and no

statistically significant association was found for each and

total complication rate.

Unfavorable scar was the most common complication in

both groups followed by hematoma. We included all col-

lections of blood underneath the flap regardless of size. No

hematoma occurred in the group of 4 patients who had

intravenous sedation and local as means of anesthesia.

There was no increased likelihood of experiencing a

complication if having a secondary procedure in both the

SC?/-P and SMAS-F groups. However, it is challenging

to compare data with revision facelift surgery when the

initial procedure is unknown.

The mean operative time for both groups in this study

was higher compared to that in other studies, likely due to

the fact of the large number of additional procedures,

74.1 % in the SC?/-P group and 89.5 % in the

SMAS?/-F group [4]. Upper lid blepharoplasty and

Table 2 Perioperative data, SC?/-P and SMAS-F groups

SC?/-P group SMAS-F group p value

Secondary facelifts 34 (23.8 %) 20 (23.3 %) 0.84

Additional procedures 106 (74.1 %) 77 (89.5 %) 0.69

Mean (SD) operative time in minutes 372 (129.2) 383.9 (111.5) 0.48

Mean (SD) estimated blood loss in milliliters (ml) 134.1 (149.4) 103.5 (90) 0.05

Mean (SD) hospital in stay days 1.4 (0.95) 1.5 (1.15) 0.36

Mean time (SD) to follow-up in months 13.6 (17.2) 9.9 (14.7) 0.10

The a-level was set at 0.05 for statistical significance in bold

Fig. 2 Postoperative complications (n) comparing subcutaneous

(SC?/-P) versus sub-SMAS (SMAS-F) facelift procedures

Aesth Plast Surg

123



browlift were the most common procedures for both

groups.

Injury to a branch of the facial nerve is the complication

most feared by surgeons and patients. Most of the nerve

injuries are temporary, presumably as the result of traction

or cautery. A nerve that has been transected will not

recover function. Transient numbness of the facial skin is a

result of interruption of the small sensory branches during

skin undermining and is usually self-limiting with com-

plete restoration of sensation. It must be emphasized that

any neurologic complication may develop despite meticu-

lous surgical technique even in the hands of a skilled and

experienced surgeon.

Rubin and Simpson in their editorial in the Plastic &

Reconstructive Surgery raised the question of the benefit of

the deeper plane techniques in facelift surgery and

Table 3 Comparison of complications, SC?/-P and SMAS-F groups

Subcutaneous (n = 143) SMAS (N = 86) p value

N % N %

Complications 0.41

No 101 70.6 65 75.6

Yes 42 29.4 21 24.4

Treatment 0.14

Conservative 21 14.7 14 16.3

Surgical 17 11.9 4 4.7

Hematoma 1

No 134 93.7 80 93.0

Yes 9 6.3 6 7.0

Seroma 0.30

No 139 97.2 86 100.0

Yes 4 2.8 0 0.0

DVT 1

No 143 100.0 86 100.0

Yes 0.0 0.0

Skin loss 1

No 142 99.3 85 98.8

Yes 1 0.7 1 1.2

Wound infection 0.49

No 136 95.1 84 97.7

Yes 7 4.9 2 2.3

Motor deficit 0.49

No 136 95.1 84 97.7

Yes 7 4.9 2 2.3

Sensation deficit 0.34

No 138 96.5 80 93.0

Yes 5 3.5 6 7.0

Unfavorable scar 0.80

No 133 93.0 79 91.9

Yes 10 7.0 7 8.1

Facelift revision 0.33

No 135 94.4 84 97.7

Yes 8 5.6 2 2.3

Other complication 0.71

No 137 95.8 84 97.7

Yes 6 4.2 2 2.3

Aesth Plast Surg

123



commented on its significant postoperative morbidity and

overall neurologic complications, especially when used by

inexperienced surgeons who have not researched their

methods on cadavers [16]. In our study, all neurologic

deficits were temporary and had resolved during follow-up.

Paradoxically, there were seven motor deficits in the

SC?/-P group versus two in the SMAS group, but that

was not statistically significant. Review of the operative

notes for these cases did not reveal known injury to the

facial nerve at the time of surgery. A comparable tempo-

rary facial nerve weakness rate (3 %) has been reported in

the literature in a retrospective study of complications of

facelift surgery when performed in an academic institution

with the active involvement of residents [17].

In unpublished data from our institution, the charts of 45

patients, who underwent facelift surgery by the senior

author between 2008 and 2014, were reviewed. In all cases,

a sub-SMAS approach was used, and postoperative com-

plications occurred in only two patients (4 %): one hema-

toma and one skin slough adjacent to the suture line, with

no temporary or permanent nerve paresis.

One of the challenges noted in various technical

approaches in facelift surgery is a balance between

doing no harm and delivering an improved result through a

more anatomically complex (and potentially dangerous)

procedure [12]. The results of the skin-only facelift

approach suffered from a lack of persistence of the results,

and led to the use of the SMAS approach pioneered by

Skoog [18].

Conclusion

Our data suggest that the sub-SMAS dissection can be

performed with similar safety compared to the traditional

subcutaneous facelift. This study’s limitations include

operator bias with multiple operating surgeons with various

training levels, as well as no complete information on the

type of primary facelift performed in the patients with a

secondary facelift due to lack of the operative reports.

There is a need for studies that can show an even better

comparison among the different facelift techniques through

Fig. 3 Preoperative frontal and lateral views of a female with aging

changes of the face (above). Image obtained at 1 year follow-up after

subcutaneous facelift (below)

Fig. 4 Preoperative frontal and lateral views of a female with aging

changes of the face (above). Image obtained at 1 year follow-up after

SMAS facelift (below)
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randomized controlled trials, and also evaluation of patient

satisfaction.
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