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Objective: To evaluate the effectiveness of AlloDerm,
an acellular human dermal matrix graft, as an interpo-
sitional physical barrier to prevent the development of
Frey syndrome after parotidectomy.

Methods: The 30 patients included in the study were
divided into 3 groups of 10. In group 1 (study group),
patients underwent superficial parotidectomy with
placement of an AlloDerm graft (LifeCell Corp,
Branchburg, NJ). In group 2 (control) patients had
superficial parotidectomy without placement of an
interpositional barrier. In group 3 (control), patients
underwent deep-plane rhytidectomy without disrup-
tion of the parotid fascia. All were evaluated after 1
year and questioned about gustatory sweating. Subjec-
tive assessment of Frey syndrome was documented
when patients experienced gustatory sweating, even if
they were not perturbed by the symptom. The Minor

starch-iodine test was performed in each patient for
objective assessment.

Results: The incidence of subjective Frey syndrome was
observed in 1 patient in group 1 and 5 patients in group
2. The incidence of objective Frey syndrome was noted
in 2 patients in group 1 and 8 patients in group 2. Both
subjective and objective differences in incidence of Frey
syndrome were statistically significant. None of the group
3 patients had subjective or objective Frey syndrome. Two
patients in group 1 and 3 patients in group 2 developed
a transient seroma or sialocele that resolved with con-
servative management.

Conclusion: The use of AlloDerm graft as an interpo-
sitional barrier improves parotidectomy outcome by re-
ducing the incidence of Frey syndrome.
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F REY SYNDROME or gustatory
sweating is described as the
sweating and flushing of
facial skin during saliva-
tion. Baillarger, in 1853,

was probably the first to report this
phenomenon but it was Frey who recog-
nized its association with the auriculo-
temporal nerve.1,2 Frey syndrome is a
common occurrence after parotidectomy
and it usually develops within the first
year after surgery.3 The reported in-
cidence in the literature varies enor-
mously, ranging from 2% to 100%,3 and
this can be attributed to the assessment
methods used. Low incidence is reported
when assessed by patient report; high
incidence is reported when assessed with
sensitive objective testing (ie, the Minor
starch-iodine test). It is postulated that
this syndrome develops postoperatively,
following disruption of the parotid fas-
cia. It is caused by the exposure of post-
ganglionic parasympathic fibers that,

instead of innervating the parotid sali-
vary glands, aberrantly innervate cutane-
ous sweat glands.

Surgical and nonsurgical treatments
of this socially embarrassing condition
have been challenging. Nonsurgical treat-
ments include topical antiperspirants, an-
ticholinergic agents, antihistamine creams,
alcohol injections in the otic ganglion, and
tympanic neurectomy.4-6 Recently, intra-
dermal injection of botulinum toxin has
gained popularity.7 However, these inter-
ventions are not effective in controlling
gustatory sweating. Moreover, they do not
correct the facial deformity associated with
parotidectomy.

Various surgical techniques have been
used to prevent Frey syndrome. They in-
volve placement of an interpositional bar-
rier to separate skin flap from exposed pa-
rotid tissue. Autogenous vascularized
tissue (sternocleidomastoid rotational
flap, temporoparietal fascia rotational
flap, subsuperficial musculoaponeurotic

ORIGINAL ARTICLE

From the Department of
Otolaryngology–Head and
Neck Surgery, University of
Southern California School
of Medicine, Los Angeles.

(REPRINTED) ARCH FACIAL PLAST SURG/ VOL 5, JAN/FEB 2003 WWW.ARCHFACIAL.COM
109

©2003 American Medical Association. All rights reserved.
 at NHS York Hospitals NHS Trust, on 12 May 2011archfaci.ama-assn.orgDownloaded from 

http://archfaci.ama-assn.org/


system elevation of skin flap),8-11 nonvascularized tissue
(lyophilized dura, dermis fat grafts, fascia lata), and
synthetic biomaterials (expanded polytetrafluoroethyl-
ene) have been used for this purpose.12,13 These tech-
niques all address the soft tissue defect associated with
parotidectomy.

The purpose of this study was to test the effective-
ness of AlloDerm (LifeCell Corp, Branchburg, NJ) both
as an alternative interpositional barrier to prevent Frey

syndrome after parotidectomy and as a soft tissue filler
to prevent the postoperative hollow deformity. We chose
AlloDerm for its availability, its easiness of use, its
incorporation in the recipient tissue, and its low risk
of extrusion. AlloDerm, an acellular human dermal
matrix, has been recently introduced as an implant
for soft tissue support and coverage.14-16 It is derived
from cadaveric skin that has been screened for human
immunodeficiency virus, hepatitis B and C virus, hu-
man T-lymphotropic virus type 1, and syphilis.14-16 In the
multistep processing of AlloDerm, the epidermis and all
the dermal cellular components are removed, leaving no
reservoir for viral agents.15 As a result, no immune re-
sponse is elicited after placement of the allograft. The bio-
chemical and structural integrity of collagen type IV is
maintained in the dermal matrix.15

METHODS

SUBJECTS

This study was performed in a university setting with institu-
tional review board approval. It was designed to include 30
subjects divided into 3 groups of 10. Group 1 was the study
group and groups 2 and 3 were controls. Patients in group 1
underwent superficial parotidectomy with placement of an
AlloDerm graft and patients in group 2 had superficial paroti-
dectomy without placement of an interpositional barrier.
Group 3 patients underwent deep-plane rhytidectomy and,
therefore, had surgery in the same region but without disrup-
tion of the parotid fascia. Patients were excluded if they were
younger than 18 years, had a malignant parotid tumor, were
allergic to iodine, or had a history of Frey syndrome before
surgery. Subjective Frey syndrome was documented at the
1-year follow-up when patients were asked specifically
whether they had experienced symptoms of gustatory sweat-
ing. Those who noticed gustatory sweating were determined
to have subjective Frey syndrome even if they were not dis-
turbed by the symptom.

OPERATIVE TECHNIQUE

After performing superficial parotidectomy, the soft tissue de-
fect was reconstructed with folded sheets of AlloDerm. After a
satisfactory contour was obtained, a thick graft (900 µm) was
used to cover the entire parotid bed. It was carefully sutured
to the masseter muscle anteriorly, the zygomatic arch superi-
orly, the sternocleidomastoid muscle posteroinferiorly, the
tragal perichondrium preauricularly, and the mastoid perios-
teum postauricularly (Figure 1). A suction drain was placed
under the skin flap. All postoperative complications were
documented.

STARCH-IODINE TEST

The presence or absence of Frey syndrome was determined by
performing the Minor starch-iodine test at least 1 year after sur-
gery. Both the surgical side and the opposite side (control) of
the face were painted with an iodine solution (Figure 2). The
painted areas were then sprayed with powder starch and the
patients sucked on a lemon-drop candy to stimulate saliva-
tion. The tested area was examined after 10 minutes for the pres-
ence of gustatory sweating. A color change of the starch to dark
purple signified the presence of Frey syndrome and the test was
considered positive (Figure 3). A �2 test was used to com-
pare the results of the 2 parotidectomy groups.

Figure 1. Parotidectomy defect reconstruction with AlloDerm (acellular
human dermal allograft).

Figure 2. Minor starch-iodine test. The parotid area is painted with iodine
and sprayed with starch powder.

Figure 3. Positive Minor starch-iodine test result showing starch color
change from white to dark purple.
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RESULTS

Subjective Frey syndrome was noted in 1 patient from
group 1 and 5 patients from group 2. This difference was
statistically significant (P�.05). Two patients from group
1 and 8 from group 2 had a positive starch-iodine test.
This difference was also statistically significant (P�.05).
As expected, none of the 10 postrhytidectomy patients
had subjective or objective Frey syndrome. This con-
firmed the theory that disruption of the parotid fascia and
exposure of parasympathetic fibers are necessary for de-
velopment of Frey syndrome.

There were no major postoperative complications.
Five of the 20 patients had transient seroma or sialocele
that were successfully treated with needle aspiration and
pressure dressing. Two were from group 1 and 3 from
group 2. None of the patients developed hematoma, sali-
vary fistula, wound infection, or facial nerve weakness.
There was no case of allograft extrusion in the Allo-
Derm group.

COMMENT

The use of AlloDerm significantly decreased the inci-
dence of Frey syndrome in this study. We tested the pa-
tients at least 1 year after surgery. Subjective Frey syn-
drome was documented if the patients admitted on
questioning that they had noticed gustatory sweating—
even if they were not perturbed by the symptom. Objec-
tive evidence of this syndrome was established by per-
forming the classic Minor starch-iodine test. Similar results
have been reported using other interpositional barri-
ers.8-13 However, in these studies, comparison of the re-
sults is difficult owing to differences in protocol design.
These differences include (1) method of assessment, ie,
subjective only9 or subjective and objective12,13; (2) clas-
sic Minor starch-iodine test,11 or a variation of the Mi-
nor test, or newly developed tests for Frey syndrome12;
and (3) the temporal relationship of surgery and testing
for the presence of Frey syndrome.3 Linder et al3 docu-
mented the importance of the temporal relation of sur-
gery to the development of Frey syndrome by observing
the patients prospectively for 1 year. They reported that
38% of patients had a positive starch-iodine test 3 months
after surgery, and 96% 1 year after surgery.

Autogenous interpositional barriers have the ad-
vantage of greater patient acceptability because of lower
rates of infection, extrusion, and rejection. They are, how-
ever, associated with donor-site morbidity, longer op-
erative times, a limited availability of tissue for larger de-
fects, and a limited arc of rotation for vascularized tissue.
In addition, their success rates in preventing Frey syn-
drome have been inconsistent.8-13

Nonautologous implants have several advantages:
an unlimited and readily available supply, ease of posi-
tioning and contouring, shorter operative times, and no
donor-site morbidity. Their disadvantages are lower pa-
tient acceptability due to greater risks of infection, re-
jection, and/or extrusion. Shemen13 reported the suc-
cessful use of expanded polytetrafluoroethylene soft tissue
patch to correct the postparotidectomy deformity. The
incidence of Frey syndrome before expanded polytetra-

fluoroethylene reconstruction (after the initial paroti-
dectomy) was not reported in Shemen’s study. In a study
by Dulguerov et al,12 the incidence of Frey syndrome was
reported both in the control group (no implant) and in
patients with different types of implants (the study group).
These authors reported a significant decrease in the in-
cidence of Frey syndrome in patients with interposi-
tional barriers. The lowest incidence (8%) was in the ex-
panded polytetrafluoroethylene group; this group,
however, had a 25% rate of salivary fistulas and 2 of the
25 implants had to be removed because of extrusion. In
our study, AlloDerm implants resulted in Frey syn-
drome in 2 (20%) patients but none of the implants
extruded. Two of our 10 parotidectomy patients who
received an AlloDerm implant had a positive starch-
iodine test but only 1 complained of subjective gusta-
tory sweating. Even though it is unclear why these 2 cases
of Frey syndrome occurred, we would like to emphasize
the surgical technique that we used for AlloDerm paroti-
dectomy. We recommend that the entire parotid bed be
covered with AlloDerm and sutured in a watertight fash-
ion to the masseter muscle anteriorly, the zygomatic arch
superiorly, the sternocleidomastoid muscle posteroinfe-
riorly, the tragal perichondrium preauricularly, and the
mastoid periosteum postauricularly (Figure 1).

Use of AlloDerm or any interpositional barrier in pa-
rotidectomy raises two concerns. First, although the
chance of recurrence for benign parotid disease is very
low, the difficulties met in reoperating are uncharted, es-
pecially that of identifying and preserving the facial nerve
during reexploration of the parotid bed. Second, long-
term maintenance of the soft tissue augmentation is un-
predictable because the amount of graft resorption can-
not be assessed ahead of time. Obviously, long-term
follow-up of a large study population is necessary to ad-
dress these questions.

The only postoperative complication noted in the
present study was transient seroma or sialocele in 5 pa-
tients (3 in group 1 and 2 in group 2). All lesions re-
solved within 1 week following aspiration and applica-
tion of pressure dressing. Although postparotidectomy
salivary fistulas have been documented as common com-
plications of the procedure, seroma or sialoceles are rarely
mentioned in most reviews.17 Parotidectomy in these 5
patients was performed during the early part of the study;
suction drains were removed on the first postoperative
day and we did not use pressure dressing following pa-
rotidectomy. We now believe that the combination of early
drain removal and absence of pressure dressing pro-
duced this complication. Currently, we do not remove
the drain unless drainage is less than 10 mL per 8 hours.
Patients are discharged with the drain in place and in-
structed to measure the output at home. They return to
the office for removal of the drain when the output is less
than 10 mL per 8 hours. This approach eliminates se-
roma or sialocele formation.

Although determination of cosmetic improvement
was not the goal of the study, using AlloDerm to fill in
the parotid bed resulted in better cosmesis of the surgi-
cal site. This additional benefit of using AlloDerm was
observed in all patients. The photographs of one of the
representative patients showing frontal, lateral, and ob-
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lique views demonstrate restoration of good soft tissue
contour at the surgical site (Figures 4, 5, 6, and 7).

In conclusion, this study tested the effectiveness of
AlloDerm as an alternative interpositional barrier dur-
ing parotidectomy to prevent the development of Frey
syndrome. Subjective and objective Frey syndrome were
documented. Results showed that an AlloDerm implant
improves parotidectomy outcome by reducing the inci-
dence of Frey syndrome and improving cosmesis.
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Figure 4. Representative patient after AlloDerm (acellular human dermal
allograft) reconstruction of right parotidectomy defect (right lateral view).

Figure 5. Same patient as in Figure 4, side not operated on (left lateral view).

Figure 6. Same patient as in Figure 4, side operated on (right oblique view).

Figure 7. Same patient as in Figure 4, side not operated on (left oblique view).
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