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INTRODUCTION

Frey syndrome is a postoperative phenomenon following salivary gland surgery and less
commonly neck dissection, facelift procedures, and trauma that is characterized by gustatory
sweating and flushing. Frey syndrome was first described by Lucie Frey in 1923 and was
termed auriculotemporal syndrome. It described sweating and flushing in the preauricular
area in response to mastication or a salivary stimulus.t Initially thought to be rare, it was
later recognized as a common occurrence after salivary gland surgery, occurring in 4% to
62% of postparotidectomy patients 6 to 18 months after surgery.2=>

The synkinetic mechanism for Frey syndrome is aberrant reinnervation of postganglionic
parasympathetic neurons to nearby denervated sweat glands and cutaneous blood vessels.®
Consequently, this results in flushing and sweating in the sympathetically void skin in
response to mastication and salivation. The previous sympathetic responses of sweating and
flushing are now controlled by postganglionic parasympathetic fibers. Mastication, which
releases acetylcholine from the parasympathetic nerve endings,36 now induces sweating and
flushing, which was a sympathetic cholinergic response before synkinesis of
parasympathetic nerve fibers (Fig. 1).

The symptoms of Frey syndrome can include flushing, sweating, burning, neuralgia, and
itching. Generally, the symptoms are mild but can result in discomfort as well as social
anxiety and avoidance. A survey conducted by Baek and colleagues’ revealed that Frey
syndrome was the most commonly self-perceived consequence of parotidectomy in a group
undergoing parotidectomy for benign disease. With significant psychosocial morbidity
resulting from Frey syndrome,® interventions to prevent the development and to treat this
sequela of parotid surgery have been the topic of focus in the literature.

Diagnosis of Frey syndrome is based on clinical history, but confirmatory testing can be
done with a Minor starch-iodine test. The starch-iodine test consists of painting the patient’s
postsurgical affected region with iodine. Once dry, dry starch is then applied to the painted
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area, and a salivary stimulus is given. The starch turns blue/brown in the presence of iodine
and sweat (Fig. 2). Patients who underwent parotidectomy had a positive Minor starch-
iodine test in 62% of cases, whereas the self-reported incidence of symptoms was only 23%
in the same group.® These numbers attest both to the high incidence of the synkinesis and to
the subclinical nature of Frey syndrome.

SURGICAL METHODS FOR THE PREVENTION OF FREY SYNDROME

Prevention of Frey syndrome has been guided by the alteration of surgical techniques or the
addition of procedures focused on preventing synkinesis. The overarching theme for the
surgical prevention of Frey syndrome has been the incorporation and maintenance of a
barrier between the underlying postganglionic parasympathetic nerve endings within the
transected parotid and the overlying cutaneous tissue. Many techniques aimed at
accomplishing this have been described and include increased skin flap thickness, local
fascia or muscle flaps, and the use of acellular dermal matrix (ADM) or free fat grafts.

Increased Skin Flap Thickness

Within the facial skin, the sweat glands are positioned at the same level or slightly deeper
than the base of the hair follicles. Based on this, it has been presumed that increasing the
thickness of the elevated skin flap, to keep the sweat glands from being exposed, affords
protection from the aberrant parasympathetic nerve regeneration that results in Frey
syndrome. Early studies suggested that there was a significant increase in the rate of Frey
syndrome when a thin flap was elevated compared with that of a thick flap (12.5 vs 2.6%,
P<.05).2 Although this study did lay a foundation for surgical technique, its measurements
for flap thickness were crude, and the diagnosis of Frey syndrome lacked objective
measurements.?

More recent studies, which objectively measured flap thickness and assessed Frey syndrome
by clinical symptoms as well as starch-iodine testing, have failed to demonstrate a reduction
in the incidence of Frey syndrome with increased flap thickness.19.11 Although flap
thickness did not decrease the incidence of Frey syndrome in these studies, it did show a
decrease in the total skin surface area affected and perhaps the overall severity of the
disease.11

Transposition Muscle or Fascia Flaps

Similar to increasing the thickness of the elevated skin flap to shield the facial sweat glands
from aberrant reinnervation, pedicled muscle and fascia flaps have been used to cover the
resected parotid gland in an attempt to create a physical barrier between the overlying
dermis and the transected nerve fibers within the parotid.

Temporoparietal fascia flap

The temporoparietal fascia flap (TPFF) is a broad, vascularized fascia flap that is based off
the superficial temporal artery (Fig. 3). It was first described as a composite flap for ear
reconstruction in 1976 by Fox and Edgerton!2 and was later adapted to a fascia flap. Given
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its accessibility, predictable vasculature, and low donor site morbidity, it became a common
method for reconstruction of the cheek, ear, nasal cavity, and orbit.

The use of a TPFF was first described in a series of 7 patients undergoing parotidectomy for
the prevention of Frey syndrome in 1995 by Sultan and colleagues.13 The results of this
series showed that prophylactic inlay of a TPFF to the parotidectomy defect prevented Frey
syndrome as assessed by both clinical history and starch-iodine testing in all 7 patients. In
addition, the TPFF allowed for improved cosmetic outcome because it reduced the contour
defect.13 Since its initial description, multiple retrospective studies have confirmed the
utility of TPFF for the prevention of Frey syndrome. In these studies, the use of a TPFF
decreased the rate of Frey syndrome after parotid surgery, as determined by positive starch-
iodine test, to 4% to 17%, and reduced the clinical incidence of gustatory sweating to 4% to
8%.13.14 This reduced clinical incidence compared with 39% to 57% and 34% to 43%,
respectively, for patients who did not undergo TPFF reconstruction.13.14

Although this represents an effective technique for the prevention of Frey syndrome, it does
require an extended incision, which can generally be hidden in the hairline. In addition, the
course of the temporal branch of the facial nerve is at potential risk for injury. Moreover,
local flaps increase operative time and can require a second reconstructive team, which may
increase overall cost of the procedure.

Sternocleidomastoid muscle flap

The sternocleidomastoid (SCM) muscles flap is a muscular flap with a tripartite blood
supply. The occipital artery, which enters the posterior surface of the muscle in the upper
third, is the predominant blood supply to the superior SCM flap. This technique has been
favored for reconstruction secondary to its proximity and ability to easily rotate into a
parotidectomy defect. Although the SCM flap is easy to harvest and can provide adequate
cosmetic reconstruction, its ability to prevent Frey syndrome after parotidectomy is unclear.
Reports in the literature have supported that the use of an SCM muscle flap decreases the
incidence of Frey syndrome. In a retrospective study of 43 patients, Filho and colleagues!®
demonstrated that SCM muscle flap reconstruction following parotidectomy resulted in no
cases of Frey syndrome in 24 patients, when assessed clinically and by starch-iodine testing,
comparing with 52.6% and 63.2%, respectively, in a control group of patients not
undergoing SCM flap reconstruction.1> In addition, a meta-analysis published in 2009 by
Curry and colleagues?® concluded that SCM flaps decrease the rate of Frey syndrome after
parotidectomy. However, other studies have shown that the muscle flaps are ineffective at
preventing the sequela of Frey syndrome.17:18 Unfortunately, given the relatively small
number of patients evaluated in the studies and the immense heterogeneity between studies,
it is difficult to draw conclusions based on the data available.18

Superficial musculoaponeurotic system flap

Another technique, focused on creating a physical barrier between the underlying

regenerating auriculotemporal nerve fibers and the overlying dermis, is a superficial
musculoaponeurotic system (SMAS) flap. This SMAS flap can be harvested using a
standard modified Blair incision or the facelift incision, and the SMAS can be easily
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separated from the overlying skin and the parotid tissue to be tightly plicated to the ear
perichondrium and the SCM muscle, creating a tight surface that prevents the
retromandibular collapse for improved contouring. Similar to the other types of local
reconstruction, the efficacy data are mixed. Bonanno and colleagues!® found this technique
overwhelmingly effective in preventing the development of Frey syndrome, while other
groups failed to demonstrate its ability to do s0.10:20-23 However, although the incidence of
postparotidectomy Frey syndrome was not significantly changed in these studies, the
severity and overall surface area affected were significantly less.23 Although this technique
does serve to isolate the underlying regenerating nerve fibers, it is more commonly used in
clinical practice for cosmetic reasons rather the prevention of Frey syndrome.

Biomaterial and Autologous Implantation

Autologous and biosynthetic material have been used to create the physical barrier between
the transected parotid and the overlying cutaneous tissues. Numerous products have been
reported, but the most commonly cited are acellular dermal matrix implantation and
autologous fat grafting.

Acellular dermal matrix

ADM is a soft tissue matrix graft that is generated by decellularization of tissue that results
an intact extracellular matrix. It is commonly used in wound healing and reconstructive
surgery because it provides a scaffold for regenerating tissues. Since its development, it has
been used in parotidectomy for the prevention of Frey syndrome. As with muscle or fascia
flaps, the goal of this graft is to create a biologic barrier between the facial skin flap and the
transected parotid gland. In a limited number of studies that have investigated its
effectiveness at preventing Frey syndrome, there are limited data that suggest it is effective
in reducing both objective and clinical measures of Frey syndrome.24-26

Abdominal fat grafting

Abdominal fat implantation to the parotidectomy defect is a commonly used technique for
decreasing the postsurgical defect and improving cosmesis. In very limited studies, there
have been reports that abdominal fat implantation decreases the occurrence of Frey
syndrome. However, this has failed to be substantiated. In addition, abdominal fat harvest
requires an additional incision on the abdomen and can frequently be complicated by donor
site hematoma and surgical site seroma.

POSTSURGICAL TREATMENT OF FREY SYNDROME

Medical Management

Although intraoperative techniques try to reduce severity and incidence of Frey syndrome,
postoperative interventions have been focused on ameliorating symptoms once they develop.
Most of the therapies used are given via injection therapy or by topical application. Previous
agents have included topical antiperspirants as well as injection with alcohol, scopolamine,
glycopyrrolate, or botulinum toxin A (BTA). Currently, BTA is the most widely used agent
for intradermal injection. Previous studies have demonstrated that patients undergoing BTA
injection demonstrate improvement in symptoms of gustatory sweating and flushing.27:28 In
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addition, it has been shown to improve patient quality of life.28 Unfortunately, with BTA
injection, symptomatic recurrence has been demonstrated in up to 27% and 92% of patients
at 1 and 3 years, respectively.2® However, despite a high rate of return symptoms after BTA
injection, repeat BTA injection has been shown to be effective.29 For the studies
investigating BTA, the injection dose was between 1.9 and 2.5 U/cm? in the involved
area.2’-2% Unfortunately, no randomized control studies have been documented, and based
on a Cochrane Review of the literature, no conclusions can be made on its efficacy.30

Surgical Management

Historically, surgical treatment of Frey syndrome has not been used. Reports of surgical
transection of the auriculotemporal nerve, tympanic nerve, and greater auricular nerve have
been described for the management of Frey syndrome, but they are not commonly practiced.
Recently, a cohort of 17 patients with postparotidectomy Frey syndrome who underwent
both SCM and temporalis fascia transposition was reported by Dia and colleagues.3! This
report demonstrated that greater than 50% (9/17) of patients who underwent the
transposition procedure had complete resolution by starch-iodine testing.3! In addition, there
was a significant reduction in the average surface area of gustatory-sweating—positive skin
from 12.80 to 1.32 cm? in all patients postoperatively.3! Although this method is compelling
and does appear to be a feasible option for surgical management of Frey syndrome, it does
have an increased risk for facial nerve injury. Given the limited number of studies on
transposition procedures, no recommendations can be made on its evidence-based efficacy.
However, if surgery for Frey syndrome is to be attempted, it should be only be used in cases
that are refractory to conservative nonsurgical measures.

SUMMARY

Despite the uncertainty of effectiveness, the above-mentioned intraoperative preventative
techniques are low risk and often can also be used to improve cosmetic outcomes. Despite
the lack of level 1 evidence-based data, there is likely to be benefit in using an SMAS, SCM,
or TPFF reconstruction for both cosmesis and the prevention of Frey syndrome. In addition,
ADM represents a suitable alternative to local fascia and muscle flaps for the prevention of
Frey syndrome. Of note, local reconstruction with the above techniques is not advised in the
presence of malignant disease or gross spillage of benign tumors due to the concern for local
recurrence.

In managing symptomatic complaints of Frey syndrome, BTA injection, although not
definitive therapy, can significantly decrease the severity and thus morbidity of Frey
syndrome. Surgical management of postparotidectomy Frey syndrome should be reserved
for severe and refractory cases, as there are limited data to support its use.
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KEY POINTS

Frey syndrome is a common sequela of parotid gland surgery, affecting up to
64% of patients with varying degrees of severity.

Frey syndrome is secondary to synkinesis of postganglionic parasympathetic
nerve fibers within the transected parotid gland reinnervating the overlying
sweat glands.

Many surgical techniques, which are aimed at creating a barrier between the
transected parotid gland and the overlying skin, have been used with varying
degrees of success to prevent the development of Frey syndrome.

Subcutaneous injection of botulinum toxin A into affected areas can be used
to treat the postoperative symptoms of Frey syndrome.

Surgical treatment for Frey syndrome refractory to medical management has
been described, but clinical data to support its utilization are limited.
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Fig. 1.

(/?) Normal innervation of the parotid gland by the postganglionic parasympathetic nerve
fibers from the auriculotemporal nerve. (B) Postoperative diagram depicting the regenerated
postganglionic parasympathetic nerve fibers extending to the overlying cutaneous tissue. (C)
Postganglionic parasympathetic nerve fibers innervating the cutaneous sweat gland that
results in gustatory sweating. (From Hoff S, Mohyuddin N, Yao M. Complications of parotid
surgery. Operative Techniques in Otolaryngology—Head and Neck Surgery 2009;20:129;
with permission.)
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Fig. 2.

ngonstration of a Minor starch-iodine test: iodine is painted on the area of interest and
allowed to dry. This area is then coated with starch powder. When sweat reacts with iodine,
it turns the starch brown. The dark pretragal area demonstrates a positive Minor starch-
iodine test, whereas the other lighter areas are considered negative. (From Arad A, Blitzer A.
Botulinum toxin in the treatment of autonomic nervous system disorders. Operative
Techniques in Otolaryngology—Head and Neck Surgery 2004;15:119; with permission.)
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Fig. 3.

(A?) An anatomic drawing of the superficial temporal artery and vein supplying the
superficial temporal fascia demonstrating the proximity to the temporal branch of the facial
nerve. (B) An elevated TPFF. (From Larrabee A, Reynolds B, Long C. The temporoparietal
fascia flap. Operative Techniques in Otolaryngology—Head and Neck Surgery 1993;4:19;
with permission.)
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