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RÉSUMÉ

Notions de base sur le Syndrome de Frey – Courte 
revue

Le syndrome de Frey (syndrome auriculo-temporel 
ou transpiration gustative) est un dysfonctionnement 
du nerf auriculo-temporel, caractérisé par l’apparition 
d’une rougeur du visage, de la sensation de chaleur et 
de la transpiration sur le territoire du nerf. Les plaintes 
apparaissent pendant les repas spécialement dans le cas 
des aliments qui stimulent, pendant quelques minutes, 
la sécrétion salivaire.
L’objectif de cet article est de familiariser les collègues 
praticiens avec le syndrome de Frey et de résumer les 
données les plus significatives pour le diagnostic et les 
options de traitement de cette pathologie.
Nous avons eu accès à des bases de données électro-
niques telles que PubMed, Scopus (Elsevier), Web of 
Science pour la recherche sur la transpiration gustative 
et les thèmes connexes; essais cliniques, livres spéciali-
sés et rapports de méta-analyse pour des recommanda-
tions sur le syndrome de Frey.
Le syndrome de Frey est généralement une com-
plication de la chirurgie de la parotide, mais il a 

ABSTRACT

Frey’s syndrome (auriculotemporal syndrome or gusta-
tory sweating) is a dysfunction of the auriculotempo-
ral nerve, characterized by face flushing warmth and 
sweating in the nerve territory. The complaints appear 
during meals especially with food that stimulate sali-
vary secretion, lasting for a few minutes.
The objective of this review is to acquaint fellow prac-
titioners with Frey’s syndrome and to summarize the 
most significant data for diagnosis and treatment op-
tions of this pathology.
We accessed electronic databases like PubMed, Scopus 
(Elsevier), Web of Science for research on gustatory 
sweating and related themes; clinical trials, specialty 
books and meta-analysis reports for recommendations 
on Frey’s syndrome.
Frey’s syndrome is generally a complication of parotid 
gland surgery, but it has also been mentioned in child-
hood. Its usual cause is the damage of the auriculotem-
poral nerve during parotid gland surgery, followed by 
aberrant regeneration of parasympathetic fibers cut, and 
can be easily diagnosed using Minor’s iodine–starch test.
Although different types of preventive and curative 
treatments have been used, with various outcomes, 
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INTRODUCTION

This paper is a short review of the literature 
on Frey’s syndrome (auriculotemporal syndrome or 
gustatory sweating), meant to acquaint fellow practi-
tioners with Frey’s syndrome and to summarize the 
most significant data for diagnosis and treatment op-
tions of this pathology. For this purpose, the authors 
accessed electronic databases like PubMed, Scopus 
(Elsevier), Web of Science for research on gustatory 
sweating and related themes, like focal hyperhidrosis; 
clinical trials, specialty books and meta-analysis re-
ports for recommendations on Frey’s syndrome.

ABOUT FREY’S SYNDROME

Frey’s syndrome is also known in the literature 
as the auriculotemporal syndrome or gustatory sweat-
ing. Frey syndrome is an auriculotemporal nerve dys-
function characterized by transient flushing warmth, 
and sweating of the face in the territory of auricu-
lotemporal nerve, occurring during meals especially 
with acidic, spicy, and sour foods, a few seconds after 
eating, lasting for a few minutes1.

Although Baillarger, in 1853, reported the first 
case, Lucia Frey, in 1923, described facial sweating and 
local facial skin flushing during meals in a young pa-
tient who suffered a parotid wound, pointing out the 
role of the auriculotemporal nerve, relevant autonomic 
innervation of the parotid gland and providing the 
missing link between gustatory stimulation and facial 
skin sweat production2. The aberrant regeneration the-
ory that explained the physiopathology of Frey’s syn-
drome was postulated by André Thomas 4 years later3.

Frey’s syndrome is a frequent and unpleasant 
complication of parotidectomy4. It has also been 

reported following radical neck dissections, carotid 
endarterectomy, submandibular gland excision, man-
dibular condylar fracture, surgical approaches to the 
mandible, autonomic neuropathy in diabetes melli-
tus, herpes zoster infections and obstetrics forceps 
trauma5-7.

The incidence of Frey’s syndrome reported in 
the medical literature has large variations depend-
ing on many factors like the type of study (prospec-
tive or retrospective), the follow-up period, the cause 
of appearance, the surgical technique for studies of 
Frey’s syndrome related to parotid surgery. An article 
regarding the management of Frey’s syndrome pub-
lished in 2007, noted that up to 40% of patients will 
admit gustatory sweating if asked and about 95% of 
all patients who underwent parotidectomy show evi-
dence of Frey’s syndrome at Mionor test6. The authors 
of a study on 372 patients who underwent unilateral 
parotidectomy, published in 2008, reported a 23.5% 
incidence of Frey’s syndrome after an average of 12 
months following parotidectomy, but cases were not-
ed even after more than 36 months postoperatively. 
Only 44% of the patients with Frey’s syndrome were 
symptomatic8.

There are much fewer data regarding Frey’s 
syndrome during childhood. A multicentric retro-
spective study published in 2016, reached interest-
ing findings: Frey’s syndrome in childhood is a rare 
but benign condition with mild symptoms and a fa-
vorable outcome in most cases; unilateral forms are 
mostly associated with instrumented delivery; the 
predominant symptom is gustatory flushing leading 
to misdiagnosis (mainly as food allergy if the onset of 
symptoms is concomitant with food diversification) 
and unnecessary referrals and tests1.

également été signalé durant l’enfance. Sa cause 
habituelle est l’endommagement du nerf auricu-
lo-temporel pendant la chirurgie de la parotide, suivi 
d’une régénération aberrante des fibres parasympa-
thiques coupées et peut être facilement diagnostiqué 
en utilisant le test à l’amidon et à l’iode de Minor.
 Bien que différents types de traitements préventifs et 
curatifs aient été utilisés aux résultats variés, les stra-
tégies de traitement médical et chirurgical font encore 
l’objet des débats. L’utilisation du volet du système 
musculo-vasoneurotique superficiel (SMAS) pour la 
prévention et l’injection intra-cutanée de toxine botu-
linique pour la guérison du syndrome de Frey semble 
être la meilleure option de traitement.

Mots-clés: le syndrome de Frey, la transpiration gus-
tative.

medical and surgical treatment strategies are still 
the subject of debates. The use of superficial muscu-
loaponeurotic system (SMAS) flap for prevention and 
intracutaneous injection of botulinum toxin for the 
cure of Frey’s syndrome seems to be the best treatment 
option.

Keywords: Frey’s syndrome, gustatory sweating.

Abbreviations:
SMAS = superficial musculoaponeurotic system
BTX= botulinum toxin
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BRIEF ANATOMY, PHYSIOLOGY, AND 
PATHOPHYSIOLOGY

For better understanding of the phenomenon, 
we should remember the anatomy and physiology of 
parotid salivary secretion. The origin of parasympa-
thetic secretory fibers to parotid gland is located in 
the medulla, in the inferior salivary nucleus9. These 
fibers travel with the glossopharyngeal nerve crossing 
the middle ear as Jacobson’s nerve, which becomes 
lesser petrosal nerve passing extradural through fora-
men ovale5. After synapsing in the otic ganglion, the 
postsynaptic parasympathetic fibers join the auricu-
lotemporal nerve (a branch of the mandibular nerve 
V3) to supply secretomotor fibers to the parotid and 
surrounding mucus glands and vasodilator fibers to 
the vasculature5. Neural anastomosis between the 
auriculotemporal nerve and facial nerve branches 
are found within the parotid gland10. Postganglionic 
sympathetic fibers originating in the superior cervical 
ganglion join the internal and external carotid artery 
nerve plexus to supply vasculature and sweat glands5. 
Although most postganglionic sympathetic nerve fib-
ers release (nor)epinephrine, those innervating the 
sweat glands are cholinergic secretomotor fibers10.

Damage to the auriculotemporal nerve may 
cause a misdirected regrowth that results in parasym-
pathetic innervation of sympathetic receptors and, 
therefore, facial sweating and flushing with gustatory 
stimulation11. Cutting the auriculotemporal nerve 
during surgery of parotid gland, interrupts postgan-
glionic parasympathetic fibers that supply the parotid 
gland, and sympathetic fibers for local sweat glands. 
Aberrant regeneration of parasympathetic fibers cut 
between otic ganglion and the salivary gland tissue, 
leads to aberrant innervation of sweat glands and sub-
cutaneous vessels6. This pathophysiologic mechanism 
explains the latency of the syndrome. The interval of 
appearance varies in the literature between weeks 24 
months or more8.

DIAGNOSIS

The diagnosis is suggested by patient’s com-
plaints during meals and by the history of parotid sur-
gery or trauma or the history of neck dissections, ca-
rotid endarterectomy, submandibular gland excision, 
autonomic neuropathy, obstetrical forceps trauma or 
other possible cause of autonomic fibers damage.

The area of gustatory sweating can be visualized 
by Minor’s iodine–starch test. When used before 
and after different treatments, the test is useful to 
evaluate the treatment results by identifying residual 
sweating areas. The procedure implies a few steps: the 
tested area is cleaned and dried, a 2% iodine solution 

is applied to dry skin, a thin layer of starch is ap-
plied to the painted area 12. The salivary sweat can be 
stimulated by giving the patient a lemon candy. In the 
presence of sweat, the area stains dark blue13. As the 
Minor’s test does not indicate the severity of hyperhi-
drosis, this aspect can be evaluated using tools such 
as: Hyperhidrosis Disease Severity Scale, gravimetry, 
and Hyperhidrosis Area and Severity Index12.

Hyperhidrosis Disease Severity Scale is a qualita-
tive test in which the patient appreciates the levels of 
severity, from score 1(My sweating is never noticeable 
and never interferes with my daily activities) to score 
4 (My sweating is intolerable and always interferes 
with my daily activities)14.

Gravimetry is described for assessing the severity 
of focal axillary hyperhidrosis secretion. It uses fil-
ter paper and plastic (to avoid evaporation of sweat), 
which are weighed before and after contact with the 
sweating area for a period of time15.

In 2009, Hexsel et al proposed the Sweating 
Intensity Visual Scale which can categorize the inten-
sity of sweating in six categories through pigmenta-
tion and concentration of the color obtained using 
Minor’s test12.

Hyperhidrosis Area and Severity Index is the 
numeric value obtained by quantifying sweating 
secretion in mg/cm2 per minute. The method com-
bines gravimetry with sweating area estimation by 
point counting with a superimposed square lattice 
grid, after identifying the sweating area with Minor’s 
iodine–starch test. A weighted filter paper is placed 
under the axilla for five minutes and weighted again 
afterward16.

TREATMENT

Different types of medical and surgical treat-
ments were used with various outcomes.

There have been many attempts to prevent the 
appearance of gustatory sweating. A study published 
in 2002 that compared outcomes after total paro-
tidectomy, partial superficial parotidectomy and ex-
tracapsular dissection, showed that greater parotid 
tissue sacrifice results in higher rates of transient fa-
cial nerve dysfunction and Frey’s syndrome17.

Techniques for Frey’s syndrome prevention dur-
ing parotidectomy have all involved some form of bar-
rier between the parotidectomy bed and the skin, us-
ing local muscle flaps such as the sternocleidomastoid 
or temporal muscle, free nonvascularized fascia or fat 
grafts, animal or cadaveric fascia-like tissue, and syn-
thetic materials18.

The use of superficial musculoaponeurotic sys-
tem (SMAS) flap elevation and suturing results in 
significantly less clinical Frey’s syndrome than simple 
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skin elevation according to a meta-analysis performed 
by Dulguerov et al in 2016 and the general use of this 
simple surgical technique is recommended in routine 
parotidectomy by the authors18. In the routine use of 
SMAS flaps, the surgeon should consider that the 
musculo-aponevrotic f lap makes the diagnosis of 
potential relapses more difficult. SMAS in parotid 
surgery is only indicated in tumors not extending to 
the parotid capsule19.

The SCM flap is used because it is easy to rotate 
into the parotid region without another incision, the 
flap is long enough to cover all the branches of the 
facial nerve, the flap decreases the depression of the 
surgical area after parotid gland resection, it is well 
vascularized and has a low risk of complications20. 
However, the great variation in the outcomes report-
ed in literature about this method cannot lead to a 
conclusion regarding benefits of sternocleidomastoid 
muscle flap used to prevent Frey’s syndrome.

J1- Acellular dermal matrix, which came from do-
nors without infectious diseases, was used in a study 
on 70 patients who underwent total parotidectomy 
performed in China, published in 2012. Acellular 
dermal matrix implantation simultaneously to total 
parotidectomy proved to be beneficial in preventing 
Frey’s syndrome according to this study 21.

Minimally invasive fat injections were reported 
as useful in patients with post parotidectomy Frey’s 
syndrome, according to a study performed in 20124. 
The results of another prospective randomized trial 
which analyzed the effects of free fat grafting on the 
prevention of Frey’s syndrome and facial depression 
after parotidectomy, published in 2015, showed that 
free fat grafting has equal risks but more advantages 
compared with acellular dermis22.

Interrupting parasympathetic fibers by tympanic 
neurectomy on the promontory in the middle ear, 
although successful, was abandoned due to its only 
temporary effect5.

Oral anticholinergics have been tried, but ad-
verse effects such as blurred vision and urinary reten-
tion limited their efficiency23.

Application of topical medication with scopola-
mine or glycopyrrolate, although with good results 
due to their anticholinergic effect, provides only tem-
porary relief6,24. Antiperspirants such as aluminum 
chloride hexahydrate have a limited use due to skin 
irritation from acid formation24. The anticholinergic 
effect of glycopyrrolate is the result of competing with 
acetylcholine at the muscarinic receptor23. Atropine 
sulfate and scopolamine hydrobromide can easily pass 
through lipid membranes in contrast with glycopyrro-
late, a polar quaternary ammonium compound, which 
cannot penetrate the blood–brain barrier to cause cen-
tral nervous system side effects23. Depending on the 

substance, topical application can result in contact 
sensitization or can have side effect such as blurred vi-
sion, dry mouth and urinary retention6,24. Absorption 
through the skin may require high concentration of 
drug which can affect cholinergic nerve endings23. 
Chueasupparobon et al reported in 2016, based on a 
22 cases study, a positive effect of topical ammonium 
alum. Ammonium alum is a natural mineral salt used 
as an astringent agent and acts by shrinkage of skin 
tissue and plugging of skin pores24.

BTX proved to be a good therapeutic option for 
treating gustatory sweating and can be considered 
the first-line treatment5,25-28. Based on their review, in 
2008, on the neuro-anatomical, diagnostic and clini-
cal implications of the auriculotemporal syndrome, 
O’Neill et al concluded that intracutaneous injection 
of botulinum toxin represents a safe, highly effective 
and minimally invasive procedure with long-lasting 
effects for the treatment of Frey’s syndrome5. This 
conclusion was reinforced by Xie and al, in a system-
atic review of literature published in 2015, who found 
that botulinum toxin A produces meaningful bene-
fits in the treatment of patients with Frey’s syndrome, 
improving the outcomes even of recurrent patients, 
with good efficacy and safety26.

Botulinum toxins, produced by the Clostridium 
botulinum, are a family of neurotoxins26. Botulinum 
toxin is a protease that transient blocks the release 
of acetylcholine from nerve terminals limited to the 
area in which it is administered and according to the 
dose administered25. Botulinum toxin exists as eight 
serotypes each antigenically distinct and with differ-
ent site of action25. BTX has a heavy chain responsi-
ble for binding to the nerve cell and a light chain that 
catalyzes the proteolysis of one of the three SNARE 
proteins (Snap-25, Vamp or Syntaxin) depending to 
the serotype27. Without the SNARE proteins, cleaved 
by BTX, it cannot be formed the complex involved 
in mediating the acetylcholine vesicles membrane fu-
sion leading to the release of Ach, therefore, it is pre-
vented the release of acetylcholine and transmission 
of the nerve impulse25-27.

According to a review of Xie, some trends in 
treatment strategies could be observed (the interjec-
tion distance varied from 10 to 20 mm; the volume 
per injection point was 0.1 mL; the Botox concentra-
tion ranged from 2.0 to 5.0 U/mL; the maximal dose 
was no more than 380 U per participant) with side ef-
fects only in few cases (dry mouth, transient muscular 
weakness, transient pain during or after injection)26.

The effect of BTX injection lasts in average 9-12 
months28. Although in some patients the treatment 
may require repeating, the extent of sweating seems 
to decrease with each successive set of injections until 
it is no longer troublesome25.
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CONCLUSIONS

Frey’s syndrome is generally a complication of 
parotid gland surgery, but it also has been signalled 
in childhood. Its usual cause is the damage of the 
auriculo-temporal nerve during parotid gland surgery, 
followed by aberrant regeneration of parasympathetic 
fibers cut and can be easily diagnosed using Minor’s 
iodine–starch test.

Although different types of preventive and cu-
rative treatments were used with various outcomes, 
medical and surgical treatment strategies are still 
the subject of debates. The use of superficial mus-
culo-aponeurotic system (SMAS) flap for prevention 
and intracutaneous injection of botulinum toxin 
for the cure of Frey’s syndrome seems to be the best 
treatment option. Further studies are needed to es-
tablish a treatment protocol according to the severity 
of symptoms.
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