
Free fat grafting in superficial parotid surgery to
prevent Frey’s syndrome and improve
aesthetic outcome

L S CHAN, M S BARAKATE, T E HAVAS

Department of Otolaryngology, The Prince of Wales Hospital, Randwick, New South Wales, Australia

Abstract
Background: Frey’s syndrome and cosmesis are important considerations in parotid surgery. Placement of an
interpositional barrier can prevent these complications; however, surgical technique and efficacy remain
controversial.

Methods: A prospective case series was collected comprising all patients undergoing primary superficial
parotidectomy for benign pathology with abdominal free fat grafting between June 2007 and December 2010,
performed by a single surgeon. A survey was also distributed to otorhinolaryngology consultants across
Australia to assess current practice.

Results: Twenty-eight patients were included. No patient had clinical symptoms of Frey’s syndrome. Seventy-
five per cent of patients were completely satisfied with their aesthetic outcome, 18 per cent scored 4/5 and the
remaining 7 per cent (2 patients) scored 3/5. The survey revealed that 79 per cent of respondents did not use
interpositional grafts.

Conclusion: Abdominal free fat is ideal for grafting as it is an effective, safe, simple, accessible, fast and
inexpensive method of providing an interpositional graft.
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Introduction
Superficial parotidectomy is the mainstay of treatment
for benign tumours arising from the superficial lobe
of the parotid gland. Intact tumour removal and preser-
vation of the facial nerve are the main goals of parotid
surgery.1 Less emphasis has traditionally been placed
on preventing Frey’s syndrome and minimising the
cosmetic defect that results from this procedure.
These two complications can be potentially avoided
by the placement of an interpositional barrier
between the parotid bed and the overlying skin. The
aim is to prevent the aberrant innervation of the over-
lying skin’s sympathetic sweat glands by the severed
parasympathetic auriculotemporal nerve fibres of the
parotid, whilst providing bulk to the area and hence
preserving facial contour.2 Ideally, any procedure
should be effective, safe, simple, accessible, fast and
inexpensive. Reported operative options include the
sternocleidomastoid flap,3–5 sub-superficial musculo-
aponeurotic system plication or flap,6,7 temporoparietal
fascial flap,8,9 autologous tissue grafts with microvas-
cular repair,10,11 implants,12 allogenic dermis,13,14

dermal fat grafts15,16 and free fat grafts.17,18 Each has
its advantages and disadvantages; however, there is a
paucity of literature on which procedure is best.
The current paper aimed (1) to assess the suitability

and outcomes of abdominal free fat interpositional
grafting following superficial parotidectomy, and (2)
to compare its use to other postulated procedures.

Materials and methods
We collected a prospective case series comprising all
patients undergoing primary superficial parotidectomy
for benign pathology, with subsequent abdominal
free fat grafting, performed between June 2007 and
December 2010 by a single surgeon.
Exclusion criteria were malignant pathology, revi-

sion cases, total parotidectomy and parotidectomy
requiring a neck dissection.
Three months after the operative date, patients were

asked whether they had experienced clinical symptoms
of Frey’s syndrome, specifically heat, flushing or
sweating in the operative area whilst eating. They
were also asked to rate their aesthetic satisfaction on a
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simple analogue scale from 1 to 5, with 5 indicating
complete satisfaction. The starch iodine test was not
used to objectively assess the presence of Frey’s
syndrome.
Patients were followed up for a minimum of six

months.
To gauge current practice in superficial parotid

surgery, an electronic survey was e-mailed to 100 oto-
rhinolaryngology consultants working in Australia,
who were either generalists or had a specific interest
in head and neck surgery. The survey contained seven
questions and is shown as Table I, alongwith responses.

Operative procedure

The surgical technique involved a modified Blair
incision (Figure 1), sub-superficial musculo-aponeuro-
tic system dissection, superficial parotidectomy and
grafting of abdominal free fat (Figure 2) harvested
from a sub-umbilical incision. All patients were given
antibiotics at the point of induction of anaesthesia,
and one dose of dexamethasone intra-operatively. All

patients had a drain placed at the parotidectomy site
which stayed in situ for a minimum of 24 hours, or
longer if indicated. The donor site was closed primarily
with no drain. Patients did not receive post-operative
antibiotics.

Results
A total of 28 patients were included in the series, 16
women and 12 men, with ages ranging from 29 to
79 years and an average age of 51.5 years. The majority
of patients were hospitalised for 2 days; only one case

TABLE I

SURVEY RESULTS: CURRENT SUPERFICIAL PAROTID
PRACTICE

Question Respondents
(n (%))

1 How much of your clinical practice is head
& neck surgery?
– Minimal (0–25%) 12 (29)
– Minority (25–50%) 21 (50)
– Majority (50–75%) 8 (19)
– Almost all (75–100%) 1 (2)

2 Approximately how many superficial
parotidectomies do you perform per year?
– 0–5 4 (10)
– 6–10 14 (33)
– 11–15 7 (17)
– 16– 20 5 (12)
– Over 20 12 (28)

3 What type of incision do you use for your
superficial parotidectomies?
– Modified Blair 38 (90)
– Rhytidectomy (face lift) 4 (10)
– Other 0 (0)

4 Do you use interpositional grafts overlying
the facial nerve in superficial
parotidectomies?
– Yes 4 (9)
– No 33 (79)
– Occasionally 5 (12)

5 What is the reasoning for your answer to
question 4?

(Free text)

6 If you do use an interpositional graft, what
do you use?
– Sternocleidomastoid flap 8 (66)
– Superficial musculo-aponeurotic
plication or flap

2 (17)

– Free fat graft 0 (0)
– Dermal fat graft 0 (0)∗
– Synthetic grafts or implants 2 (17)

7 Are there any other comments you would
like to make?

(Free text)

∗One surgeon used either a sub-superficial musculo-aponeurotic
system plication/flap or a dermal fat graft. Free text= responses
were in free text format

FIG. 1

Pre-operative photograph showing mass and incision line.

FIG. 2

Intra-operative photograph showing placement of abdominal fat
graft and drain.
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had a prolonged stay due to excessive drainage output,
being discharged on day 3. The majority of cases were
pleomorphic adenomas (22 patients; 79 per cent), fol-
lowed by Warthin tumour (5 patients; 18 per cent)
and muco-epidermoid cyst (1; 3 per cent).
Complications related to the surgery included two

patients with weakness of the marginal mandibular
branch of the facial nerve, lasting two weeks in one
case and three months in the other. Two cases devel-
oped minor seromas, which were treated successfully
with repeated transcutaneous aspiration. No patient
had complications at the graft donor site.
Satisfaction scores at three months revealed that the

majority of patients were completely satisfied with
their aesthetic result. As shown in Table II, 21 patients
gave a score of 5/5 (75 per cent), 5 gave a score of 4/5
(18 per cent) and 2 gave a score of 3/5 (7 per cent).
Regarding objective cosmetic outcome, six patients

(21 per cent) were deemed by the operative surgeon
to be under-filled or to have uneven contouring. Two
patients elected to receive secondary hyaluronic acid
fillers (Restylane; Q-Med, Watford, UK); interestingly,
both patients were female smokers in their 40s, and
gave 3-month satisfaction scores of 3/5 and 4/5,
respectively.
No patient developed clinical symptoms of Frey’s

syndrome.
The electronic survey was returned by 42 otorhino-

laryngology consultants, giving a response rate of 42
per cent. Thirty-eight (91 per cent) respondents per-
formed 6 or more superficial parotidectomies per
year, with 38 (90 per cent) performing the procedure
through a modified Blair incision. Thirty-three respon-
dents (79 per cent) did not use interpositional grafts;
reasons for not using a graft were heterogeneous but
included negligible incidence of Frey’s syndrome,
lack of benefit, lack of evidence, concern for increased
complication rates, and difficulty in detection of recur-
rence. Only four respondents (10 per cent) routinely
utilised an interpositional graft, with five (12 per
cent) doing so occasionally. Most respondents used a
graft with the primary intent of improved cosmesis,
and with the additional benefit of preventing Frey’s
syndrome. Of those respondents using interpositional
grafts, the majority (67 per cent) used sternocleidomas-
toid flaps, while two (17 per cent) used synthetic grafts
or implants, and another two (17 per cent) used sub-
superficial musculo-aponeurotic system plication or

flaps (one of these respondents also occasionally
used dermal fat). No surgeon used free fat grafting.

Discussion
Whilst facial nerve preservation in parotid surgery is
paramount, the prevention of Frey’s syndrome and con-
servation of normal facial contour should also be
important considerations.
Our survey of Australian otorhinolaryngologists

indicated that the majority did not routinely use an
interpositional barrier when performing superficial
parotid surgery. Although reasons given were hetero-
geneous, the majority indicated that Frey’s syndrome
and cosmetic outcome were not concerning issues in
their practice. Of those who did perform interpositional
barrier surgery, this was mainly for cosmesis, with
most respondents electing to use a sternocleidomastoid
flap. Interestingly, no respondent reported using free fat
grafts.
In our series of 28 patients, the use of a free fat graft

following superficial parotidectomy prevented clinical
symptoms of Frey’s syndrome in all patients and
had a satisfactory aesthetic result in the majority
(Figure 3). This favourable result came with only
minor additional complications that resolved with
simple interventions and no complication to the graft
donor site. These results suggest that free fat grafting
may be an ideal method which both prevents Frey’s
syndrome and improves cosmetic outcomes following
superficial parotid surgery for benign disease.

TABLE II

SURVEY RESULTS: PATIENT SATISFACTION

Score Patients (n (%))

1 0
2 0
3 2 (7)
4 5 (18)
5 21 (75)

See text for an explanation of survey scoring.
FIG. 3

Post-operative photo showing minimal cosmetic defect.
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When no prophylactic surgical intervention is per-
formed, the reported incidence of Frey’s syndrome is
very variable. Most publications indicate that between
10 and 40 per cent of patients develop clinical symp-
toms of Frey’s syndrome within a year of surgery;
however, the starch iodine test has been reported as
positive in up to 90 per cent of patients.19–23 Frey’s
syndrome can be medically managed, but currently
all such treatments are temporising measures. First-
line medical therapy involves injection of botulinum
toxin A; however, long-term follow up has shown
high recurrence rates which may necessitate further,
regular treatment.19,24 Surgical options include re-
elevation of the skin flap and placement of an interpo-
sitional graft, or excision of the affected area of skin
and skin-grafting. These procedures carry the risks
associated with re-operation, together with potential
facial nerve damage and further scarring. Transcanal
tympanic neurectomy may also be performed to
disrupt the parasympathetic fibres of Jacobson’s
nerve, with good success; however, this procedure
has the potential for tympanic membrane perforation,
damage to middle-ear structures and xerostomia.22

Dermal fillers such as hyaluronic acids or biosyn-
thetic polymers (e.g. poly-L-lactic acid, calcium hydro-
xylapatite and polymethylmethcrylate) can also be
used after the healing process is complete, to improve
cosmetic outcome.25 Fillers have not been reported to
have a role in the prevention of Frey’s syndrome and
may not be adequate for large defects. They generally
increase costs and may require repeated application
due to reabsorption. The use of an interpositional
graft does not preclude the use of fillers at a later
date. No publications have addressed the delayed use
of dermal fillers after superficial parotidectomy.
A meta-analysis by Curry et al.2 revealed that pre-

ventative surgery is likely to decrease the likelihood
of Frey’s syndrome and improve facial asymmetry;
however, their results were inconclusive as to which
procedure is superior.
In 1893, Neuber26 reported the use of autologous

free fat transfers for the repair of orbital defects.
Autologous fat transfers have long been used in head,
neck and facial plastic reconstructive surgery. Other
otolaryngological indications include sinus cavity
obliteration, plugging of temporal bone defects in oto-
logical procedures, and vocal fold medialisation.27

Abdominal free fat grafts have previously been used
successfully in parotid surgery.15,17,18 Fat is a favour-
able graft material following parotidectomy as it has a
similar texture and consistency to parotid tissue. It is
readily accessible, with multiple potential donor sites
that leave minimal, well hidden incision scars.
Potential sites for fat harvesting include the sub-
umbilicus, groin, left lower abdomen and thigh. The
decision will be influenced by surgeon and patient pre-
ferences, as well as the presence of previous surgery.
Sub-umbilical fat harvesting is technically simple and
fast, with minimal additional cost. This technique can

yield an abundance of tissue as a single graft, which
can easily be manipulated to suit the defect created. It
adds approximately 15 to 30 minutes of operative
time, causes minimal additional blood loss, and does
not lengthen hospital stay.15,18 In the present study,
sub-umbilical fat harvesting was simple, effective and
without complications, and was utilised in all cases.
The main controversy regarding fat allografting is the

potentially unpredictable reabsorption rate. Reported
reabsorption rates vary from 20 to 90 per cent.28–30

Due to the limitations of performing volumetric assess-
ment from two-dimensional imaging, there is minimal
literature that quantifies the extent of free fat graft reab-
sorption and assessment of long-term results.
Fontdevila et al.31 used computed tomography
measurements to volumetrically analyse free fat graft-
ing to the cheek in human immunodeficiency virus
infected patients, and found no trend toward reabsorp-
tion at 12 months. Many factors can affect graft reab-
sorption rate. Ischaemia, longer harvest to implant
time, infection, haematoma formation, graft manipu-
lation, and greater graft size and number can all
decrease volume in the short term, whilst adipocyte
and lipid reabsorption can affect longer term volume
loss. In our study, there was little fat reabsorption
after six months of follow up.
To counter the unpredictability of reabsorption,

over-correction of the defect by 15–30 per cent has
been reported.17,18 Dermis fat grafts have been used
with the intention of keeping the sub-dermal vascular
plexus intact, and theoretically should maximise
volume retention.15,16 However, dermis fat grafts may
still have variable reabsorption27 and can require a
longer operating time.17

The use of free fat grafts can cause complications.
The free fat graft can become infected and undergo
extensive necrosis, with formation of a seroma. In our
study, the only complications relating to free fat graft-
ing were temporary marginal mandibular weakness in
two patients and seroma development in a further two
patients, the latter treated successfully with needle
aspiration. An increased prevalence of auricular numb-
ness has also been reported.18 Creating a donor site
invariably carries a theoretical increased risk of donor
site wound infection, bleeding, cellulitis, pain and scar-
ring. However, in our series no patient suffered compli-
cations to the donor site. Other publications performing
similar procedures have also found a similar low risk
profile.17,18 There is concern that a fat graft may inter-
fere with detection of recurrence. Our experience of
recurrence with this procedure was limited as we only
operated on benign disease, which has very low recur-
rence rates and requires long follow up to detect recur-
rence.32 However, one would expect recurrent disease
to be very distinct from fat, from a clinical, imaging
and pathological perspective; thus, surveillance
should not be impeded.18

Numerous other interpositional graft techniques have
also been described for superficial parotidectomies.
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A sub-superficial musculo-aponeurotic system dissec-
tion results in a thicker flap that may reduce the
incidence of Frey’s syndrome; this hypothesis is
supported by numerous studies2,33–35 but is still
debated.6,7,36,37 Sub-superficial musculo-aponeurotic
system dissection may provide a better cosmetic
result.6,7,37,38 Additionally, sub-superficial musculo-
aponeurotic system dissection allows the development
of a superficial musculo-aponeurotic system flap,
which can then be rotated or plicated to fill
defects.33,39,40 However the amount of tissue is small
and can be deficient in places where the tumour is abut-
ting the skin. In this situation, an additional, thicker
interpositional graft may be used effectively.
Temporoparietal fascia flaps have been reported to be
associated with a statistically significant reduction in
the prevalence of Frey’s syndrome and an improvement
in aesthetic results.8,9 However, temporoparietal fascia
flaps involve superior extension of the parotidectomy
incision, and carry the additional risks of injury to
the frontal branch of the facial nerve, atrophy of the
temporalis, zygomatic arch fullness and alopecia.
The use of a sternocleidomastoid flap after parotid

surgery for the prevention of Frey’s syndrome, with
associated improved cosmesis, has been widely pub-
lished albeit with varying results. Following use of
such a flap, the reported prevalence of subjective symp-
toms of Frey’s syndrome varies from 0 to 40 per
cent.5,41 Bianchi et al.4 found that using a sternocleido-
mastoid or sub-superficial musculo-aponeurotic system
flap enabled significantly better aesthetic results, com-
pared with patients not receiving such a flap; however,
the result was reliant on performing partial superficial
parotidectomy. A systematic review of the use of
sternocleidomastoid flaps was unable to reach any
firm conclusions due to the heterogeneity, small
sample size and bias of all of the studies included.3

Sternocleidomastoid flaps have the advantages of
being well vascularised and not involving further skin
incisions; however, their use does risk injury to the
facial and accessory nerves.
Acellular human dermis has also been used as an

implant.13 This is derived from cadaveric skin that
has had its cellular and antigenic components
removed. Sinha et al.14 found that the use of
Alloderm (LifeCell, Bridgewater, New Jersey, USA)
implants significantly reduced the incidence of Frey’s
syndrome and had good cosmetic results. Athavale
et al.42 reported an overall complication rate of 13
per cent, and suggested that acellular dermal implants
reacted poorly with salivary tissue and had higher
complication rates when used following superficial
parotidectomy. In addition, these implants are very
expensive: the use of Alloderm can currently result in
an additional cost of approximately US$1000 per
procedure.13

Synthetic implants such as expanded polytetrafluor-
oethylene and polygalactin 910-polydioxanone mesh
have also been used. These implants are non-

reabsorbable and hence should provide a permanent
barrier with a more predictable and long-lasting cos-
metic result. Dulguerov et al.12 found that these syn-
thetic implants significantly reduced the objective and
subjective incidence of Frey’s syndrome, but were
associated with a very high prevalence of salivary fis-
tulae and wound collections. Synthetic implants also
carry the risk of extrusion.

• Superficial parotidectomy can cause Frey’s
syndrome and cosmetic deformity

• Both can be avoided by using an
interpositional barrier

• The majority of Australian otolaryngologists
do not routinely use interpositional grafts

• Abdominal free fat is ideal for such grafting: it
is effective, safe, accessible, cheap, and
quickly and easily obtained

The use of a rhytidectomy (face lift) incision, in
addition to a free fat interpositional graft, has also
been reported, with good success.17,18 Although not
utilised in our study, the use of this incision could
potentially further improve cosmetic outcome,
especially for females. However, this technique is not
recommended for males, as it could translocate hair-
bearing skin into the ear canal, nor is it recommended
for patients with lesions in the anterior parotid, as sur-
gical exposure is restricted.
Our study was limited by the small number of

patients, relatively short follow-up time and lack of a
control arm for comparison. The starch iodine test
could have been used to objectively assess the presence
of Frey’s syndrome. However, this test is often not
clinically relevant: even if the test is positive, if a
patient suffers no symptoms then no intervention is
required. Aesthetic outcome is difficult to measure
objectively; studies assessing this aspect of superficial
parotid surgery will inherently be biased, as patients
electing to have an interpositional graft will have
higher concern for cosmetic outcome than those not
choosing this procedure. Future studies may use
image-derived volumetric assessment in order to
better delineate facial asymmetry.

Conclusion
When performing superficial parotidectomy, every
effort should be made to reduce the risk of facial
nerve injury and Frey’s syndrome and to minimise
post-operative facial asymmetry. We suggest that place-
ment of an interpositional graft should be offered to
patients undergoing superficial parotidectomy for
benign pathology, especially those concerned about
the risk of Frey’s syndrome and poor cosmesis.
Abdominal free fat is ideal for interpositional grafting
as it is effective, safe, accessible and inexpensive and
can be quickly and simply obtained. Free fat grafting
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has a low risk profile and appears to be advantageous
compared with other proposed methods, as reported
in the literature and found in the current study.
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