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Superficial Musculoaponeurotic System
Elevation and Fat Graft Reconstruction
After Superficial Parotidectomy
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Objective/Hypothesis: Elevation of the superficial
musculoaponeurotic system (SMAS) with or without fat
graft interposition during superficial parotidectomy pre-
vents a concave facial deformity and Frey’s syndrome.

Study Design: Retrospective, case-control study.
Methods: Charts for 248 patients who underwent

superficial parotidectomy were reviewed for pathologic,
radiographic, clinical, and operative data. Sixteen pa-
tients who underwent SMAS elevation and 34 patients
who underwent SMAS elevation with fat graft interposi-
tion were included in two study groups. Nonreconstructed
controls were randomly selected from a pool of patients
who had unilateral, superficial parotidectomy and were
matched based on pathologic specimen volume. Patients
were surveyed for their postoperative symptoms.

Results: Patients undergoing SMAS elevation alone
(n � 16) compared with controls (n � 19) had greater
facial symmetry (12% vs. 32%, P � .147) and a lower
incidence of symptomatic Frey’s syndrome (6.3% vs.
18.6%, P � .382). Patients undergoing SMAS elevation
and fat graft interposition (n � 34) compared with con-
trols (n � 38) had less facial asymmetry (9% vs. 39%, P �
.002) and a lower incidence of symptomatic Frey’s syn-
drome (6% vs. 28%, P � .04). Complications among the
study and control groups were comparable.

Conclusions: Simultaneous reconstruction of a su-
perficial parotidectomy defect using SMAS elevation with
or without fat grafting may improve postoperative facial
symmetry and decrease the incidence of symptomatic
Frey’s syndrome without increasing complications.
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INTRODUCTION
Adequate tumor resection and preservation of facial

nerve function are the primary goals of superficial paroti-
dectomy, yet this surgery may lead to undesirable effects,
including a concave facial defect, Frey’s syndrome, and
prominent scar. Commonly, a depression over the man-
dibular angle or pre-auricular region is noticeable, and
several methods have been described to prevent such de-
fects, including superficial musculoaponeurotic system
(SMAS) plication, sternocleidomastoid (SCM) muscle flap
repair, and free dermal-fat grafting.1–5 SMAS plication
can be effective for small defects. Fat grafts have long been
used to improve facial defects, but their primary limitation
has been resorption.4–6

Furthermore, reconstructive techniques may also de-
crease the symptoms of Frey’s syndrome. The reported
incidence after parotidectomy varies, but clinical symp-
toms may be evident in 10% to 30% of patients, whereas
starch-iodine tests may be positive in up to 90%.2,7 Symp-
toms can be prevented by interposing a tissue or graft
layer between regenerating parasympathetic neurons and
sweat glands, thereby blocking aberrant reinnervation.8
To prevent a prominent scar, the use of a rhytidectomy
incision has been described, which improves cosmesis and
provides adequate exposure.9 This study reviews the out-
comes of facial symmetry and symptomatic Frey’s syndrome
in patients having simultaneous SMAS elevation with or
without fat grafting during superficial parotidectomy.

MATERIALS AND METHODS
This study was approved by the institutional review board

of our institution. A retrospective chart review of 248 patients
who underwent superficial parotidectomy between October 1998
and June 2006 was performed. Patients included underwent a
single, unilateral, superficial parotidectomy for benign disease
without history of contralateral parotidectomy. Subsequently, a
telephone survey was performed to score cosmetic satisfaction
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and postoperative symptoms on a 4-point scale (no symptoms,
mild, moderate, severe symptoms).

Patients undergoing superficial parotidectomy with SMAS
elevation comprised the first study group; patients reconstructed
with SMAS elevation and fat grafting comprised the second study
group. Control groups were established by randomly selecting
volume-matched individuals from patients who had superficial
parotidectomy without reconstruction. Volume matching was per-
formed using the calculated surgical specimen volume (all parotid
tissue removed at surgery) based on surgical pathology report
measurements. Results for facial asymmetry and symptoms of
Frey’s syndrome were statistically analyzed using the �2, Wil-
coxon, and proportional odds ratio tests.

Surgical Procedure
In patients undergoing reconstruction, a modified rhytidec-

tomy incision is used (Fig. 1). The preauricular incision follows
the line of the incisura, curves around the lobule and follows the
postauricular crease, and then descends 1 cm posterior to the

hairline. The incision can be extended anteriorly 1 cm superior to
the temporal hairline or inferiorly into a transverse neck crease if
necessary for exposure. The skin flap is raised in the subcutane-
ous plane superficial to the SMAS to obtain adequate exposure for
tumor removal. The SMAS and contiguous platysma muscle are
elevated as a separate layer while care is taken not to violate the
underlying parotid fascia. If the tumor involves the SMAS layer,
the affected portion of this layer is excised with the specimen, and
the defect is repaired at closure.

Facial nerve dissection and tumor removal is performed,
followed by intraoperative frozen section to confirm benign dis-
ease. Afterward, the need for fat grafting is determined based on
the defect volume. A single fat graft, designed to overcorrect the
defect volume by 15% to 20%, is harvested from the infraumbili-
cal region through a 2.0 cm incision (Fig. 1). The graft is rinsed in
normal saline and sutured into place, with care taken to minimize
manipulation. The SMAS layer is returned to its original position
over the fat graft and secured with absorbable suture. A suction
drain is placed, and the incision is closed.

RESULTS
In the SMAS elevation group, 16 of 18 patients were

contacted (Fig. 2). The mean volume of their pathologic
specimen was 7.9 cm3, and their average follow-up was
22.7 months (Table I). Two (12%) patients complained of
facial asymmetry, which they both scored as mild (Table
II). Neither sought correction. For volume-matched con-
trols, 19 patients were contacted. The mean volume of

Fig. 1. (A) Rhytidectomy incision used for parotidectomy. A horizon-
tal anterior limb can be added at the sideburn to increase exposure
(black arrowhead). The inset shows the infraumbilical incision for fat
graft. Elevation of the skin flap in the subcutaneous plane (white
arrow) and superficial musculoaponeurotic system layer (black ar-
rowhead) (B).

Fig. 2. Frontal view of patient status post right parotidectomy with
superficial musculoaponeurotic system elevation for reconstruction
approximately 2 months after surgery.
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their pathologic specimens was 9.4 cm3, and their average
follow-up was 43 months. In this group, six (32%) patients
complained of asymmetry: four noted slight, one moder-
ate, and one severe asymmetry. One patient sought treat-
ment. Overall, patients undergoing SMAS elevation re-
ported greater facial symmetry than their counterpart
control group, but this difference was not statistically
significant (P � .147, �2 test). The odds ratio for facial
symmetry between the two groups was 3.01 (P � .244).

In this study group, one (6.3%) patient experienced
moderate symptoms of Frey’s syndrome versus three
(18.6%) in the control group (Table II). Two of the pa-
tients had mild symptoms, and one had severe symp-
toms. The patient with severe symptoms expressed in-
terest in treatment. Patients in the study group
reported a lower incidence of Frey’s syndrome than did
those in the control group, although this difference was
not statistically significant (P � .382, �2 test). The
calculated odds ratio was 2.54 (P � .608).

Complications within these two groups were compa-
rable. In the study group, one patient developed transient
facial weakness, and no patients developed infections or
collections. In the control group, no patients had transient
facial weakness, and one developed a hematoma. No pa-
tients in either group developed permanent facial weak-
ness. One patient in the study group and four control
patients complained of prominent scar. Eight patients in
each group complained of auricular numbness.

Of the 37 patients who had SMAS elevation and fat
graft, 34 were contacted (Fig. 3). The average pathologic
specimen volume was 21.6 cm3, and their average
follow-up was 27.2 months (Table I). Thirty-one of 34
perceived their facial contour as symmetric, and 3 (9%)
patients thought that their faces were asymmetric (Table
II). Two patients complained of mild asymmetry, and one
complained of moderate asymmetry. One patient sought
treatment. The patient with moderate asymmetry was
surveyed at 29 months postoperatively, and the two with
mild asymmetry were surveyed at 10 and 45 months post-
operatively. Thirty-eight patients were contacted for the
control group; their average pathologic specimen volume
was 22.1 cm3, and their average follow-up was 44.3
months. In this group, 15 (39%) patients complained of
facial asymmetry. Ten complained of mild asymmetry,
and four noted moderate asymmetry. Two patients ex-
pressed interest in treatment. In summary, patients un-
dergoing SMAS elevation with fat graft reported signifi-
cantly greater facial symmetry than volume-matched
controls (P � .002, �2 test). The odds ratio for facial sym-
metry between these two groups was 6.35 (P � .003).

In this study group, two (6%) patients complained of
mild symptoms of Frey’s syndrome. None of these patients
sought treatment. In the control group, eight (28%) pa-
tients developed symptoms of Frey’s syndrome. Three had
mild symptoms, two had moderate, and three had severe
symptoms. Two of these patients sought treatment. Over-

TABLE I.
Patient Data, Pathology, and Radiographic Findings.

SMAS
(n � 16)

Control
(n � 19)

Fat and SMAS
(n � 34)

Control
(n � 38)

Surveyed patients

Male 2 8 5 19

Female 14 11 29 17

Average age (yr) 51 58.2 48.6 58.1

Range 21–74 21–80 18–74 32–80

SD 11.8 11.1 11.9 9.2

Average follow-up (mo) 22.7 43 27.2 44.3

Range 2–48 11–67 2–74 9–48

SD 12.1 23.5 16.6 18.5

Pathologic and
radiographic
findings

Pleomorphic
adenoma

12 10 26 22

Warthin’s tumor 1 3 4 12

Other 1 basal cell adenoma,
1 inclusion cyst,

1 sialadenitis

5 LEC,
1 sialadenitis

1 branchial cleft cyst, 1 oncocytic
adenoma, 1 LEC, 1 epitheial

myoepithelial carcinoma*

2 LEC, 1oncocytic adenoma,
1 lipoma

Average volume (cm3) 7.9 9.4 21.6 22.1

Range 0.324–21.6 0.4–27 4.5–87.75 0.6–61.9

SD 5.3 7 12.8 13.6

Average size (mm) 18.4 19.5 24.5 20.9

Range 12–35 11–47 11–60 8–40

SD 6.4 8.2 8.2 6.3

SMAS � superficial musculoaponeurotic system; LEC � lymphepithelial cyst.
*Preoperative FNA and intraoperative frozen section consistent with benign disease.
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all, reconstructed patients noted a statistically significant
decrease in symptoms of Frey’s syndrome compared with
those in the control group (P � .04, �2 test). The odds ratio
for this study group was 4.123 (P � .087).

Complications among these two groups were com-
parable (Table II). In the study group, two patients
developed slight, transient facial weakness compared
with two in the control group (Table II). Two patients
subsequently developed a sialoma that resolved after
several aspirations. In the control group, one patient
developed sialoma. The most common complaint was
auricular numbness, noted by 18 patients versus 11
patients in the control group. Three patients com-
plained of significant pain at the abdominal site, which
resolved after the immediate postoperative period. Two
patients complained of noticeable abdominal scar.

One patient in the fat grafted group had fine-needle
aspiration (FNA) and frozen section suggestive of benign

disease; however, final pathology revealed epithelial-
myoepithelial carcinoma. This patient has been followed
with clinical examination and magnetic resonance imag-
ing (MRI) and has not developed recurrence.

DISCUSSION
This study demonstrated a statistically significant

decrease in asymmetry and symptoms of Frey’s syndrome
after SMAS elevation with fat grafting. There was a de-
crease in asymmetry and Frey’s syndrome in the SMAS
elevation group, but this was not statistically significant.

Multiple techniques are available for reconstruction
of parotidectomy defects. The SMAS can be rotated from
the cervical region to fill a defect, as described by Rappa-
port and Allison.1 It also can be plicated to fill a preauric-
ular defect, as described by Casler and Conley.2 It has not
been our practice to plicate or rotate the SMAS but rather
redrape it over smaller defects. In this study, the patients

TABLE II
Survey Results.

SMAS
n � 16 (%)

Control
n � 19 (%)

Fat and SMAS
n � 34 (%)

Control
n � 38 (%)

Facial asymmetry 2 (12) 6 (32) 3 (9) 15 (39)

Slight 2 (12) 4 (21) 2 (6) 11 (29)

Moderate 0 1 (5) 1 (3) 4 (11)

Severe 0 1 (5) 0 0

Sought treatment 0 1 (5) 1 (3) 0

P value (�2 test) .147 .002

Surgery-survey interval (mo)

Slight 8, 45 25, 47, 59, 15 10, 45 78, 56, 17, 57, 45, 50,
80, 11, 23, 20

Moderate n/a 56 30 47, 72, 40, 20

Severe n/a 22 n/a n/a

Frey’s syndrome 1 (6) 3 (16) 2 (6) 8 (22)

Slight 0 2 (11) 2 (6) 3 (8)

Moderate 1 (6) 0 0 2 (5)

Severe 0 1 (5) 0 3 (8)

P value (�2 test) .382 .04

Surgery-survey interval (mo)

Slight n/a 66, 47 44,70 45, 40, 47

Moderate 45 n/a n/a 47, 65

Severe n/a 56 n/a 78, 57, 20

Sought treatment 0 1 0 2

Complications

Transient facial
weakness

1 0 2 2

Abscess 0 0 1 0

Seroma/sialoma 0 0 2 1

Hematoma 0 1 0 0

Prominent Scar 1 4 0 7

Numbness 8 8 18 11

Abdominal donor site
complications

Postoperative pain n/a 3 n/a

Scar 2

SMAS � superficial musculoaponeurotic system.
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had relatively small amounts of tissue removed (mean
volume, 7.9 cm3) (Table I). Their reported facial asymme-
try was 12% versus 32% in the control group (Table II).
Moreover, both of the study patients complaining of asym-
metry had mild defects versus four mild defects and one
moderate defect in the control group. Although these re-
sults are not statistically significant (P � .147), we sug-
gest that SMAS elevation and resuspension may amelio-
rate small contour defects. Redraping the SMAS provides
little bulk to fill a defect but may resuspend the facial
musculature and provide subtle contour improvement.
Furthermore, the small sample size in this study may
obscure the subtle benefit provided by SMAS elevation.

Several methods including SCM muscle flaps and
dermis-fat grafts have been described for parotidectomy re-
construction.1–4 The SCM flap is effective but not without
risks such as spinal accessory nerve injury.2 The use of free
fat and free dermis-fat grafts for improvement of facial con-
tour have been described for many situations, but long-term
results are controversial.4–6 The primary shortcoming of fat
grafting has been resorption. For this reason, some authors
have advocated the inclusion of dermis in the graft to main-
tain the subdermal vascular plexus, theoretically optimizing
blood flow to the graft and resulting in maximal volume
retention.6 However, histologic studies have not supported
this theory.10 Moreover, additional equipment and skill are
required to dermabrade the graft.4,5

Two small series have reviewed the use of dermis-fat
grafts for the reconstruction of parotid defects. Nosan et
al.4 reported on nine cases using a dermis-fat graft used
for a parotid defect with a goal of overcorrecting the defect
volume by 10% to 15% to account for resorption. With a
follow-up of 4.5 years, one of nine patients developed a
subsequent concave facial defect. Harada et al.5 reported
on a series of seven patients undergoing a similar proce-
dure with a 24 to 40 month follow-up period. One patient
developed a concave deformity in the immediate postop-
erative period. Conley and Clairmont6 reported the use of
dermis-fat grafts for reconstruction of posttraumatic and
postsurgical defects of the head and neck. It was found
that 10% had near total graft loss, and another 14% had
significant loss in the immediate postoperative period.

Resorption may occur by several different mecha-
nisms. In the immediate postoperative period, grafted adi-
pocytes are subject to ischemic and traumatic necrosis.
This can be augmented by complications such as infection
and hematoma formation. Longer-term, gradual resorp-
tion of fat grafts has also been noted to occur in several
reviews.6 Finally, volume may be lost secondary not only
to resorption adipocytes but their lipid content as well.11

In this study, patients reconstructed with fat grafting
reported statistically significant improvement in facial
symmetry over nonreconstructed patients (P � .002). Fur-
thermore, patients reporting asymmetry reported a lesser
degree than controls (Table II). Facial asymmetry was
reported in 9% (3 patients) versus 39% (15 patients) of the
controls. The three patients who noted asymmetry in this
group were surveyed at 10 months or longer (10, 30, 45
mo) since surgery. Only two patients in this group were
surveyed at less than 10 months postoperatively, and the
average length of follow-up was 27.2 (range, 2–74)
months, which should be adequate to evaluate for short-
term resorption. Some authors have suggested that re-
sorption may occur gradually over many years, eventually
resulting in total resorption.6 Although it is difficult to
eliminate this as a possibility, our follow-up includes pa-
tients up to 74 months, with few reporting asymmetry.

Some degree of resorption during the initial postop-
erative period is anticipated. For this reason, the defect is
overcorrected by 15% to 20%, which generally provides a
reliable outcome. Nevertheless, patients are made aware
preoperatively that resorption and resultant facial asym-
metry is possible. One patient experienced significant re-
sorption in the immediate postoperative period, resulting
in a moderate facial asymmetry. This patient experienced
no infection or hematoma; the graft likely underwent liq-
uefaction after implantation.

A number of factors could contribute to the favorable
outcomes for fat grafting in this series. Manipulation of
the graft and the time between harvest and implantation
are minimized to decrease ischemic and mechanical dam-
age to the graft. All grafts were harvested from the in-
fraumbilical abdominal wall, which has proven to be tech-
nically easy and yields abundant tissue. In a small
number of our patients excluded from this study, submen-
tal fat was used. This proved difficult to harvest as a
single graft, and results were less favorable. Finally, in
each case, the recipient bed was neither previously oper-

Fig. 3. Frontal view of patient status post right parotidectomy with
superficial musculoaponeurotic system flap and fat graft at approx-
imately 9 months after surgery.
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ated nor irradiated. In Conley and Clairmont’s6 series,
where significant resorption was common, the recipient
sites were frequently previously operated, irradiated, or
scarred from trauma. All of these factors could contribute
to poor vascularity of the recipient bed, resulting in poorer
graft survival.

Few patients complaining of facial asymmetry in ei-
ther the study or control groups actually sought treatment
for their asymmetry. We would argue that offering recon-
struction with SMAS elevation with or without fat graft is
an effective and efficient method for minimizing the per-
manent aesthetic morbidity associated with the proce-
dure, thus improving patient care.

Many of the reconstructive techniques used to improve
facial contour also improve Frey’s syndrome.1–4 Frey’s syn-
drome has a widely varying reported incidence, with clinical
symptoms ranging from 10% to 30%, and positive starch
iodine tests may occur in up to 90%.2,7 Some reports have
suggested that sub-SMAS flap elevation does not decrease
the incidence of Frey’s syndrome after parotidectomy. Re-
sults are different, however, when the SMAS flap is elevated
as a separate layer. Bonnano and Casson8 reported no ob-
jective Frey’s syndrome by Minor’s starch iodine testing in
160 patients using this technique. In this series, the inci-
dence of clinically significant Frey’s syndrome was decreased
using SMAS elevation with or without fat grafting, although
this difference was only significant for the fat grafted group
(Table II). Also, patients in the study group complained of a
lesser severity of symptoms compared with the control
group. Although these reconstructive techniques may be ef-
fective in preventing or reducing the clinical symptoms of
Frey’s syndrome; we did not find total clinical avoidance
of Frey’s syndrome. The primary factor contributing to
this may be that the SMAS is sacrificed if the tumor
approximates or violates this layer. An attempt is made
to repair the SMAS; however, any areas where SMAS is
not interposed may develop Frey’s syndrome.

A modified rhytidectomy incision was used in study
group patients, whereas a standard Blair incision was
used in the control groups. Multiple authors using a rhyt-
idectomy incision have demonstrated adequate exposure
of the parotid gland and facial nerve without significantly
lengthening the time of surgery.9 In our series, the inci-
sion never limited exposure of either the tumor or facial
nerve. The use of a rhytidectomy incision obviates a post-
operative neck scar.

Length of follow-up differed significantly in both study
groups compared with their respective control groups (Table
I). Symptoms of facial asymmetry and Frey’s syndrome are
unlikely to vary with time in the nonreconstructed control
groups. However, length of follow-up is clearly an important
factor for fat grafting and could impact results; yet, our data
ranges from 2 to 74 months, averaging over 22 months. This
provides adequate assessment of short-term fat resorption
and suggests that long-term resorption in these patients
may be limited as well.

No patient in this series experienced permanent facial
weakness (Table II). Transient weakness in all four groups
was limited. Two patients in the fat grafted group experi-
enced accumulation of sialoma compared with none in any
other group. Auricular numbness was equivalent in the

SMAS elevation group compared with the respective control
group, whereas more patients in the SMAS elevation with
fat graft had numbness compared with the respective control
group. Few patients experienced complications of the fat
harvest, which included pain and postoperative scar. No
patients experienced local abdominal infections or collec-
tions. These results suggest relatively similar risk profiles
between the reconstructed and nonreconstructed patients.

Fat graft reconstruction is not offered to patients
with suspected or confirmed malignancy given the concern
for masking recurrence. SMAS elevation could potentially
be used in such cases because this technique is unlikely to
obscure palpable recurrence. One patient in this study
with preoperative FNA and intraoperative frozen section
suggestive of benign disease received a fat graft and was
found to have epithelial-myoepithelial carcinoma of final
pathology. This rare malignant tumor can be difficult to
distinguish from pleomorphic adenoma.12 This patient has
been monitored with serial clinical examination and MRI
and has no evidence of recurrence at 30 months follow-up.

CONCLUSIONS
SMAS elevation with fat grafting during superficial

parotidectomy resulted in a statistically significant de-
crease in facial asymmetry and symptomatic Frey’s syn-
drome. Although SMAS elevation alone decreased facial
asymmetry and symptomatic Frey’s syndrome, the differ-
ence was not statistically significant. These procedures
are technically straightforward and are not associated
with increased complications.
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