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Prevention of Frey Syndrome
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A b s t r ac t
Aim and objective: This article reviews various methods for prevention of Frey syndrome.
Background: Frey syndrome is a late postoperative phenomenon seen mostly after parotidectomy procedures, trauma to the parotid gland,
facelift procedures, and rarely after neck dissections. First discovered by Baillarger in 1853 and later described by Lucja Frey in 1923, it is
characterized by gustatory sweating and flushing. It results from damage to the sympathetic and parasympathetic nerve supply to the face and
the parotid gland. The patients suffering from this syndrome initially complain of sweating near the ear, face, and forehead site on mastication.
Clinical significance: Frey syndrome is a condition associated with psychological concerns among patients and exhibits as a social embarrassment.
The need for prevention of this syndrome is thereby necessary to provide patients with improved quality of life. Various medical as well as
surgical methods have been employed to prevent Frey syndrome.
Conclusion: This review article encompasses these various medical and surgical procedures. Long term studies are still to be done to evaluate
the efficacy of the surgical procedures.
Keywords: Extended polytetrafluoroethylene, Frey syndrome, Gustatory sweating, Lyophilized dura, Platysma muscle flap, Polyglactin,
Sternocleidomastoid flap, Superficial musculo-aponeurotic flap, Temporoparietal fascial flaps.
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I n t r o d u c t i o n
Frey syndrome is a late postoperative complication found mostly
after parotid gland surgeries, face lift procedure, trauma, and to less
extent with neck dissection.1 It is a neurological disorder that was
first discovered by Baillarger in 1853 and was later described by Lucja
Frey in the year 1923.2 The pathophysiology of Frey syndrome was
first given by the French pediatric neurologist AndreThomas.3 Frey’s
syndrome is also known as Baillarger syndrome, Dupuy’s syndrome,
Auriculotemporal syndrome, and Gustatory hyperhydrosis. The rate
of occurrence of Frey syndrome is found to be 3–50% following
parotid gland surgeries. It is generally seen at a minimum of
2 months after surgery with late occurrence extending up to 5 years
with a mean of 22.2 months.4

P at h o p hys i o lo g y
The widely accepted theory for Frey’s syndrome is that it results
due to damage to both sympathetic and parasympathetic nerves
supplying the face and parotid gland. The parasympathetic nerves
are a part of autonomic nervous system supplying the parotid
gland. Sympathetic nerve on the other hand supplies the sweat
glands and blood vessels.1
During any nerve injury, the damaged fibers start regenerating.
In Frey syndrome, these parasympathetic fibers regenerate along
the fibers of sympathetic pathway and thereby supply the sweat
gland. These parasympathetic fibers normally supply parotid
gland which produces saliva while eating, but due to their aberrant
regeneration along the sympathetic nerve fiber pathway, there is
sweating of face while mastication leading to excessive sweating
on eating certain kind of foods.1

Signs

and

S ym p to m s

The signs and symptoms tend to appear within a year or after a year
of parotidectomy or any blunt trauma. Sometimes, the symptoms
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might take years to manifest. The patients suffering from this
syndrome initially complain of sweating near the ear, face, and
forehead site while eating certain kinds of food such as sour, salty,
or spicy. Other symptoms of Frey syndrome are flushing, burning,
itching, and neuralgia. The area affected and intensity by Frey
syndrome differs from patient to patient.

D iag n o s i s
Diagnosis of Frey syndrome is not only based on clinical symptoms
but also done by Minor’s starch iodine test. This test was first
described by Victor Minor in 1928. It is a qualitative test to evaluate
pseudo-motor function.
The test is done by applying tincture of iodine over the skin
of the affected site and allowed to dry following which the area is
dusted with corn starch or potato flour. Sweating is induced at room
temperature by asking the patient to suck on a lemon candy for 10
minutes. Due to sweating over the skin, the starch iodine complex
changes color from yellow to blue or brown which is indicative of
Frey syndrome.
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The main objective of surgical treatment is to create a barrier
between the underlying post ganglionic parasympathetic nerve
fibers within the transected parotid gland and the overlying
tissue. Use of increased skin flap thickness, local fascia or muscle
flap, acellular dermal matrix, irradiated animal pericardial
membrane, implants, and fat grafts has been advocated for surgical
management.

Increased Thickness of Skin Flap
Increased thickness of skin flaps reduces exposure of sweat
glands and thereby prevents the aberration of the post ganglionic
parasympathetic fibers responsible for Frey syndrome. Although
recent studies were inconclusive about the reduction in incidence of
Frey syndrome with increased thickness of skin flap, but it effectively
reduces the skin surface area affected by the syndrome.2,3,5

Transposition of Muscle or Fascia Flaps
Pedicled muscle or fascia flaps have been used as a barrier between
transected nerve fibers of the parotid gland and the overlying skin.

Temporoparietal Fascia Flap
It is a well-vascularized flap based on superficial temporal artery
with a broader surface area. This flap was initially used in the
reconstruction of cheek, ear, nasal cavity, and orbit but has
been used by Sultan et al. in 1995 to prevent incidence of Frey
syndrome following parotid gland surgeries. The result of this
study showed prophylactic prevention of Frey syndrome in all
the seven patients both clinically and by starch iodine testing.
Multiple studies have been done to substantiate the use of this
flap for prevention of Frey syndrome. These studies showed a
decrease of incidence of Frey syndrome by starch iodine testing
from 4 to 17% and reduced clinical incidence of gustatory
sweating from 4 to 8%.
Although this flap has proved to be useful in prevention
of the syndrome, this requires a second incision and poses
potential risk due to presence of superficial temporal artery.
This also increases the operating time and may require a second
reconstruction surgery team which thereby increases the cost
of the treatment. 6,7

Sternocleidomastoid Flap
This muscular flap is mostly favored for reconstruction because of its
close proximity to the parotid region and thereby masks the defect
created after parotid surgery. This flap derives its blood supply
from three arteries—the upper third supplied by the occipital
artery, middle third by the superior thyroid artery, and the lower
third by the transverse cervical artery. Although this flap is easy
to harvest, the use of it to prevent Frey syndrome is not clear. A
retrospective study done by Filho et al. on 24 patients following
parotid surgery demonstrated that the use of this flap showed no
cases of Frey syndrome as assessed by starch iodine test and by
the clinical symptoms. Also, a meta-analysis done by Curry et al.
in 2009 shows decreased incidence of Frey syndrome. However,
due to limited number of studies done and due to heterogenicity
of samples, the usage of this flap for prevention of Frey syndrome
is still not clear.8–11

18

Interposition of Temporalis and Sternocleidomastoid
Flap
A study done by Dia et al. reviewed 17 patients who underwent
corrective procedures with simultaneous TFF and SCMF interposition
for the treatment of Frey syndrome. The average area of gustatorysweating positive skin was reduced from 12.80 to 1.32 cm 2
postoperatively. The facial asymmetry secondary to parotidectomy
was greatly improved. The authors concluded that this technique
was efficacious in ameliorating Frey syndrome and facial concavity
secondary to parotidectomy. Although use of this interpositional
flap is highly compelling, the risks of injuring facial nerve is very
high (TFF—temporofascia flap, SCMF—sternocleidomastoid flap).12

Superficial Musculoaponeurotic Flap
Superficial musculoaponeurotic flap is another technique used as
barrier between the overlying dermis and the transected parotid
gland. This flap can be raised by a preauricular incision, modified
Blair or facelift incision, and easily separated from the skin and
parotid tissue to be tightly plicated to the sternocleidomastoid
muscle, thereby masking the defect. In a study done on 160
patients by Bonanno et al. over a mean period of 8.9 years, there
were no patients with clinical symptoms of gustatory sweating, and
they were found negative for starch iodine test as well. Few other
studies done on the use of this flap did not show any significant
difference, although the intensity and the surface area affected due
to gustatory sweating was markedly reduced.13–17

Platysma Muscle Flap
This flap has also been used as a barrier between the overlying
cutaneous tissue and the transected parotid gland. This flap is
rather easy to harvest and can be used to cover the defect. In
a study done by Hayashi in 2016 on seven patients, it showed
no incidence of Frey syndrome. This can be effectively used in
reconstruction of the defect as well as prevent Frey syndrome.
However, complete coverage of the defect should be done to
prevent any complication.18

Biomaterial and Autologous Implantation
Biomaterials such as acellular dermal matrix have been used as
a barrier between the overlying skin and the transected parotid
gland. This acellular dermal matrix is a soft tissue matrix made
from decellularizing a tissue, making it an intact extracellular graft
and acts as a scaffold for regeneration of tissues in wound healing
and in reconstruction. Limited number of studies gives us limited
data about its effectiveness in reducing both the objective and the
clinical manifestation of Frey syndrome.19–21

Irradiated Animal Pericardial Membrane
Collagen membrane derived from animal pericardium is used as a
barrier to prevent Frey syndrome. A study done on 40 patients by
Gennaro et al. in 2013 concluded that subjective Frey syndrome was
seen in 5% of patients and with no cases reported after starch iodine
testing. Complication associated with this was formation of surgical
site seroma. Not much of studies has been done to substantiate the
use of this material in prevention of Frey syndrome.22

Autologous Fat Implant
Abdominal fat implantation can be used as a barrier to prevent
Frey syndrome. However, limited studies and data are not enough
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to substantiate the use of this graft in prevention of the objective
as well as clinical measures of Frey syndrome. Harvesting of this
graft requires a second incision on the stomach which can lead to
surgical site hematoma and seroma formation.
Implants like Ethisorb (polyglactin 910-polydioxanone), e-PTFE
(extended polytetrafluoroethylene), and lyophilized dura have been
used as a barrier material. In a study conducted by Dulguerov et al.
in 1999, use of barrier implant showed incidence of 3% for subjective
and 10% for objective evaluation. Complications are formation
seroma and salivary fistula.

M e d i c a l M a n ag e m e n t

of

F r e y S yn d r o m e

in the reconstruction of the defect following a total or a superficial
parotidectomy.
Acellular dermal matrix is a suitable alternative to the use of
local fascia and muscle flaps in prevention of Frey syndrome.
However, if the tumors are found to be neoplastic in nature,
use of these flaps are not advised, as there are chances of spillage
of tumor which will lead to recurrence.
Symptomatic complaints of Frey syndrome can be given by
relieved by use of botulinum toxin A injection. Although it is not
a definitive treatment, it does reduce the intensity of gustatory
sweating.

It is used as an adjunct to the surgical management of prevention
of Frey syndrome. These drugs can be administered either via
injection or as topical application. Currently, the most commonly
used is botulinum toxin A intradermal injection, and the other antiperspirants that were used are alcohol, glycopyrrolate, scopolamine.
Use of botulinum toxin A has shown to have improved the quality of
life. Although use of this toxin has shown symptomatic recurrence,
repeated administration has been found useful.21,23–26

C o n c lu s i o n

D i s c u s s i o n

C l i n i c a l S i g n i f i c a n c e

Frey syndrome is a complication seen generally after parotidectomy,
facelift procedures, and trauma. It occurs due to damage to the
parasympathetic and sympathetic nerves supplying the face
and parotid gland, where during any nerve injury the damaged
fibers start regenerating. Parasympathetic fibers supplying
parotid glands regenerate along the fibers of sympathetic nerve
supplying the sweat glands leading to the aberration thereby
bringing about the clinical manifestation of flushing and sweating
around the preauricular area of the injured site during food intake.
The symptoms appear to present within or after a year following
surgery or trauma.
Diagnosis is based on clinical manifestation and starch iodine
test. Various surgical and medical methods have been practiced to
prevent the occurrence of Frey syndrome.
Surgical method is based on creating a barrier between the
underlying post ganglionic parasympathetic nerves fibers within
the transected parotid gland and the overlying tissue. This is
achieved by increasing the thickness of the skin flap2,3,5 using
local fascial and muscle flap like temporoparietal fascial flaps,6,7
sternocleidomastoid flap,8–11 interpostition of both temporalis and
sternocleidomastoid flap,12 superficialmusculoaponeurotic flap,13–17
platysma muscle flap.18
Biomaterials like acellular dermal matrix, irradiated animal
pericardial membrane,22 and autologous fat have been used as one
of the barrier materials. Implants like polyglactin, e-PTFE (extended
polytetrafluoroethylene), and lyophilized dura have also been used
for the same.
In addition to the surgical methods, medical management of
Frey syndrome includes Botulinum toxin A injections or as topical
applications.21,23–26 Antiperspirants like alcohol, scopolamine, and
glycopyrollate is found to be useful.

Frey syndrome is a condition associated with psychological concern
among patients, as it is considered to be a social embarrassment.
Patients suffer from sweating and flushing over the cheek, ear, and
forehead region on the affected side while eating. The need for
surgical and medical management of Frey syndrome is thereby
necessary to improve the quality of life in such patients.

S u m m a ry
Due to the limited amount of studies, there are a very limited
data on the effectiveness of the above-mentioned surgical
procedures. These flaps pose a low risk and can be routinely used

In view of prevention and management of Frey syndrome, although
various surgical and medical management have been put forward,
there are very limited data on effectiveness of these procedures
due to the limited amount of studies conducted.
Due to lack of evidence, symptomatic relief has been the
mainstay of treatment of in management of Frey syndrome.
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