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Background: Frey s syndrome oy Gustaiory sweating was first descrif
syndrome

had described a patient as “auriculotemporal

an abervani regeneration of postganglionic

hed by Baillarger in 1833, Lucie Frey
Vin 1923 The explanation jor this sympiom has been

c parasympathetic fibers feeding the parotid gland thai are severed

during pavotideciomy. Afler parofidectomy, these cholinergic pavasympathetic fibervs regenerate and anasto-

1 sthotie £F
mosis with postganglionic sympathetic fibers the

at supply vessel and sweat gland of the skin, According to a

recent study, the treatment of Frey s syndrome has no freatment of choice. The authors investigated the effec-

tiveness of botulinum foxin tvpe A in the freatment of Frev's syndrome for
Materiaf and Method: The present study was ¢ prospective non-randomized, exploratory sfudy. |
3 Pros 7 ] A

the first fime in Thai patients.

line patients

with a median involvement skin area of 4.2 cm? (1-16.3) were injected intradevmal with botulinum foxin type

A 2 unit in every 1

e’ of involved skin. The mean total dose was 10.6 unils

i {range 2-32 unit).

Resulis: All of the parients showed improvement after 4-7 days. Five patients have no Gustatory sweating. In

the same way, four patients present with ¢ dramatic decrease in Gustatory sweating. When comparing
test and caleulated by program Imaget 1.34s, between
after injection of hotulinum taxin ivpe A using sign fest, the result is statistically sign

involvement area, indicated by Minor 5 iodine starch
betore and

the skin

ficant with

p = 00039 The result lasied for 9.2 months {(7-10 months).

Conclusion: Intradermal injection of botulinum foxin type 4 for patients with Freys syndrome iz not only
effective with no side effect but also minimally invasive. The preseni report supporis that intradermal injection
of botulinum 1oxin type A should be the treatment of choice for Frey's svndrome.

Keywords: Frey s

J Med Assoc Thai 2007; 96 (11): 2397442

syndrome, Gusiatory sweating, Auriculotemporal syndrome, Botulinum toxin, BOTOX®

Full text, e-Journal: http://wwwmedassocthal orgfiournal

Frey’s syndrome or Gustatory sweatling was
crib cdb Raillarger in 1853%, Lucie Frey had
atient as “auriculotemporal syndrome” in
syadraite is oue of the most coruruon
Sequeiae 3 ’-t is found after parotidectomy™®, This
condition 18 presented by gustatory sweating at the
skin of the cheek on the surgical site even when eating
food that was not hot or in the cold temperature.

The explanation for this symptom has been
an aberrant vegoueration of postganglionic parasyro-
pathetic fibers feeding the parotid gland that are severed
during parotidectomy. After pumi idectoray, these cho-
finergic parasynmipathetic fibers regenerate and anasto-
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mosis with postganglionic sympathetic fibers that
ply vessel and sweat gland of the skin®Y,

Many etiological stadies of Frey’s syndrome
evealed that" there are different eticlogical rates of
this symptom. When the authors tested the patients
using Mivor’s iodine starch fest, the eticlogical rate
may be as high as 100 percent. By the way, only 15-30
percent of the patiends had severe symptoms disturbing
their guality of life enough o go and see the doctor
The patients way be afraid to ¢at o public because th-s
condition is uncontrollable. Ladies, who use cosmetics
are the other group that will have major concerns awsout
this problem. Many treatments of Frey’s syndrome
have been proposed such as medication, surgery or
radiation. According to a recent study, the treatment of
Frey’s syndrome does not have a proper treatment of
choice.
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n 1‘995 Drobik and Laskawi® published the
use of botulinw foxin in Frey’s syndrone for the first
fime. Bo‘tuhl)mn toxin is a neurotoxin that acts at the
presynaptic maewmbrane of the newrornuscular junction
it humans. For this reason, it blocks secretion of ace-
tylcholine and the function of nerve to supply nerve
ending and muscle. With this assumption, Drobik and
Laskawi described the use of botulinum toxin in Frey's

syndrome, Botuwlinum toxin blocks the secretion of

acetyicholine of the nerve that supplics the sweat gland
of the cheek skin. The result of the present study was
excellent with more than one-year response and oo
side effects.

Botulinum toxin is the toxin wmade by Closti-
divn bofulinum. I’t is divided into 7 serotypes com-
prsing of A, B, C, D, E, F and . There is bw.oomﬂ
structure, m ‘~f‘hdmsnz, and synthetic property dif
ferences 10 individual serotypes. Botalinuo foxins 1o
the commercial market are botulinum toxin type A and
botulinars toxin type B, both of these have 150-Kd
dichain pol‘meﬂ'tide% Light chain and heavy chain
connected with disulfide bond. Light chain of botuli-
num toxin type A bond with 25-Kd synaptosome-asso-
ciated protein {SNAP-25). This protein plays a major
role in acetylcholine secretion from vesicle m the nerve
ending. In other ways, light chain of botulinum toxin
type B bond with synaptiobevin or vesicle-associated
merabrane protein (VAMP) that is less s ‘p cific. For
this reason, botulinum toxin type A is e effective
than botuboum toxin type B.

After Drobik and Laskawi, there have been
many stdies of the treatment of Frey’s syndrome
using botulinum toxin in the Western literature. The
present study is the earlier study of botulinum toxin
treatment of Frey's syndrome in Thailand and the aim
of the present study was fo improve the quality of Iife
i post parotidectomy patient.

Material and Method
The present study was a prospective non-
randomized, exploratory study that had permission from
the Human Right Coramittee of Faculty of Medicine
Ramathibodi Hospital, Mahidol University, protocol
wimber 1D (9-48-25, The authors collected the patients
who had Gustatory sweating following superficial or
I parotidectoray in the outpationt clinic, Departraent
of Otolaryngology, Ramathibodi Hospital with the
mclusion criferia of the patients who were diagnosed
as Frey’s syndrome after both superficial and total
parotidectomy, all paticuts received full details of the
protocol and voluntecred to be in the present study.
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Informed consent was given and exclusion criteria ()f
alleray fo botulinum toxin type A, wafection at the smdied
arca, nevuronmscular disease such as mya@‘then'q gravis
and pregnant women. After interview for diagnosis,
surgical history, Gustatory sweating time, lifestyle
disturbance and other associated symptoms such as
face and ear flushing or itching, the authors confirmed
the diagnosis of Frey’s syndrome by Minor’s starch
iodine test. The authors used the solution of iodine 1.5
gram, castor oil 10 gram and absolute alcobal 88,3
gram.The affected skin area was covered with this
wdine solrtion. After the iodine solution had dried, the
area was dusted with starch powder and the patient
was activated by beimng given vitamin C (500 mg) 2
tableta. After 5 minutes, the area was colored deep
blue-purple as a vesult of absorption of the wet joding
by the starch. The colored area was outlined with pen
and then divided indo forasquares,

The colored area was measured before and
after injection of botulinum toxin type A by taking a
photograph by a digital camera and then caiculated
the affected area by prograra Imagel 1.34s (Wayoe
Rasband National Institule of Health, Lf}Aﬁ http://
rsb.info.nifugov/ii).

The medication used in the present study con-

sisted of BOTOX® hotulinum toxie type A {Allerga
Inc, USA). It was highly purified of botulinum toxin A
and minimal protein. One ampoule of BOTOX® has
freeze-dried botulinum toxin type A 100 unit after being
dissotved with norreal sabine 5 ml, resuliing 10 a con-
centration of 2 U/G.1 mil.

The patient was igjected with intradermaal
botulinum toxin type A 2 unitor 0.1 ml at every lom?
affected arca, until the bleb wag shown. The follow up
study was carried out at the 19 week, 4% week and then
every 3 moonths. The total follow up period was | year.
Minor’s iodine starch test was performed along with
the answers of the questionnaire at every visit,

Statistical analysis

The authors used Sign test to evaluate statis-
tical significance between pre and post injection of
boiulmum foxin type A at the affected area, using the
program StataCorp 2005, Stata Statistical Software:
Release 9.0. College Station, TX: StataComp.

Results
Forthe present study, nine patients who were
diagnosed with Frey’s syndrome afler both superficial
and total parctidectomy were selected. There were
three males and six females. The sex ratio was 1:2 (M:F).
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The mean age of the patients was 48 years {range 29-
75). Eight patients underwent superficial parotidectony
and one patient underwent total parotidectomy. They
had had Gustatory sweating at cheek skin for 2- 10 years
{Table 1}. The affected area ranged from 1-16.3 cm* with
a raedian involveraent skin area of 4.2 o, The rean
total dose was 10.6 units with a range of 2-32 units
{(Tablc 2).

Every patient was injected with intradermal
bomhoum toxin fype A 2 unit or 8.1 md at every | ond?
affected arca, until the bleb was shown.

All of the patients showed moprovernent after
4-7 days. Five patients had no Gustatory swealing. In
the same way, four patients presented with deamatically
decreased Gustatory sweating. When comparing skin
ravolvement area, jndicated by Minor’s jedine starch
test, the results are shown m Table 2.

The ounly side effect that was found after in-
ection of botulinam toxin type A in this study was dry

3
}
v

mouth in three patients. This symptom spontancously
disappeared in 1-2 weeks, Mo paralysis of facial or
masticating muscle was found along with other serious
side effects.

Concerning the skin involvement area, as
indicated by Minor’s iodine starch test and calculated
by program Imagel 1.34s, between before and after
wjcction of botulinum toxio type & using signtest. The
result was statistically significant with p =0.0039. The
median skin involvernent avea before injection of
botulinum toxin type A was 4.2 cm* (1-16.3 cm?} and
the median skin nvolvernent arca after injection of
botulinum toxin type A was 0 cm?® (0-5 em®) at 1 week
follow-up.

The follow up period m the present study
was 12 months. The mean syraptom-free period after
mntradermal injection of botulinum toxin type A was
9.2 wonths {7-10 months). After that, patients may
have some Gustatory sweating again but a very small

Table 1. Overview of the Frey’s syndrome patients who treated with botulinum toxin

Patient Gender Age Histology of Qperative freatment Symptomatic
{vears}) parctid gland period (years}

Female 47 Pleomorphic adenoma Superticial parotidectonty 5

2 Female 33 Pleomorphic adenoma Superficial parotidectomy 4

3 Female 73 Chronic sialadenitis Supetticial parotidectomy 10

4 Male 60 Pleomorphic adenoma Superficial parotidectorny 2

5 Male 40 Pleomorphic adenoma Superticial parotidectomy 2

) Female 62 Warthin's tumor Superticial parotidectonty 3

7 Male 54 Pleomorphic adencma Superficial parotidectomy 2

8 Female 29 Pleomaorphic adenoma Superficial parotidestomy 3

9 Female 34 Actnic cell carcinoma Total paroctidectomy 7

Table 2. Dose of botubmum toxin type A, Gustatory sweating area before and one week after intradermal mjection of

botulimum toxin type A and symptom free period

Patient Dose of Area before Area after n Synaptom free
botulinum toxin ijection {cm?) jection for period {months)
type A {(units) 1 week (om?)

10 5 0.0 10

2 8 4.2 0 8

3 32 i6.3 5 10

4 14 7 0.8 10

s 6 33 0 9

] 4 2.1 0 10

7 12 6.2 0.8 Q

8 8 3.5 (.4 7

9 2 1 ¢ 1o
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A That woman, 47 years old, who had history of
Frey’s syndrome post parotidectomy for 5 vears,
(A) 5 om?® skin involvement area

{B) Skin involvenent area that had no sweat after
infection of botolinam toxin type A for 1 week

Fig. 1

A That woman, 75 years old, who had history of
Frey’s syndrome post paroticdectomy for 10 years,
{A} 32 em?® skin invelvement area

{8) Skin involvement area that deamatically decreased
atter injection of botolinum toxin type A for 1 week

arpount when corapared o the condition before injec-
tion of botulinum toxin type A,

Discussion

Frey's syndrome or Gustatory swealing is
common and follows the cut wound injury on the
cheek. This condition can be found after surgery of the
parotid gland and may disturb quality of 1ife or cause
difficulty in social activitics. The incidence of this
condition is quite high in post parotidectomy group,
s¢ many treatment protocols have been proposed.

Many surgical procedures have been per-
formed to prevent Frey’s syndrorae, such as roiation
of sternocleidomastoid muscle, fascia lata transplanta-
Hon, interposition of the superficial ruusculoapo-
neurotic system, resection of auriculotemporal nerve,
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preparation of the thicker flap, and Alloderm inter-
position. The literature also mentioned iransection of
Jacobson’s anastomosis or glossopharyngeal nerve,
excision ot affected skin areas, cervical sympatbectony,
radiation, topical or systemic administration of anti-
cholinergic such as scopolamine or glycopyrolate
and topical use of anihyperhidrotic drug such as
dialuminivm chloride. According to a recent study, the
treatment of Frey’s syndrome has no definite treatment
of choice,

Setin® reported that botlinum toxin also
1ohibited acetylcholine seoretion at sweat gland level.
Both studies revealed that the results were excellent
with prolonged resulis when compared o the iotra-
muscular botulinum toxin injection for other diseases.

his treatment was safe with very minimal side effects.

Many authors have studied whether the
volume of the 1njecied bofulinoum toxin dose range from
{0.5-5 units is suitable. Drobik and Laskawi® ijected
0.5 unit per 1 em® In the same way, Naumana ¢t al®
suggested botulinum toxm 1-2 unit per 2.25 em” The
most frequent dose was 2-3 units perl .S em*®0,

In the present study, the authors ingected in-
tradermal botulinum toxin type A 2 unit per 1 o’ of the
affected area. Une week after injection, every patient
bad a2 dramatic result. When corapared fo the skin
nvolvement area, indicated by Minor’s 1iodine starch
test and caleulated by program Imagel 1.34s, between
betore and affer injection of botulinum toxin type A
using sign fest, the result bad statistical significance
with 7 =0.0039.

The only side effect that was found after
ijection of botulinum foxin type A in the present study
was dry mwouth in three paticnts. This symptom spon-
taneously disappeared in 1-2 weeks. No facial pain,
ecchyraosis, hernatoma, and paralysis of facial or mas-
ticating muscle were found along with other serious
side effecs.

The mean of the symptom-free period was
different in each publication®™'¥, I varied from 6-24
months. The mean of the symptom-free period afier
intradermal irgeciion of botulinurn toxin type A m the
present study was 9.2 months (7-10 months). After
that, paticnts may have sore Gustatory sweallng again
with a very small amount when compared to the con-
ditton betore imjection of botulinurn toxin type A.
Laskawi et al™ described that decrease of the guan-
tity of sweat produced per unit area w the recurrent
region caused from prolonged suppression along with
poor regeneration of the suppressed posi synaplic
parasympathetic fibers. For this reason, recurrent

J Med Assoc Thai Vol. 90 No. 11 2007



Gustatory sweating was decreased when compared to
the condition before injection

Counclusions

on the -eaf-mn- of Frw s synd oTne bv Jomh W
toxin have suggested favorable resulis. Therefore, this
treatment should be one of the treatmenis of choice
with a very promising cutcome. Intradermal injection
of botulinum toxin type A for the patients with Frey’s
syndrome is not only effective with no side effects but
also minirnally ovasive. The treatraent can be perforrned
easily at an outpatient clinic. All of the patients were
satisfied with the result of the treatment. The present
report sipports the premise that infradermal injection of
botolinum foxin type A ¢l owd be considered another
treatment of choice for Frey’s syndrome.
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