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Background: This was a prospective study of the treatment of Frey syndrome, also known as gustatory
sweating, with botulinum toxin A.

Methods: Thirteen patients with a mean involved skin area of 53 (range 36-80) em?, as assessed with
the Minor starch—iodine test, were treated with 0.1 ml toxin (75 units/ml) injected intracutaneously into
every 4 cm® of involved skin. The mean total dose was 100 (range 67-5-150) units. Treatment results
were assessed every 3 months with the Minor test. The Frey Questionnaire Card (FQC) was used for
subjective assessment. The mean follow-up after primary treatment was 20 (range 9-24) months.
Treatment was repeated if the symptoms recurred.

Results: After 3 months 11 of the 13 patients showed a decrease of gustatory sweating of more than 90
per cent. All but one patient with a follow-up of 2 years suffered recurrent gustatory sweating. The
mean recurrence-free period after primary treatment was 11 months and that after secondary treatment
was 15 months. FQC score and objective assessment correlated well. Treatments were well tolerated,
although two patients developed a temporary perioral muscle paresis.

Conclusion: Botulinum toxin A produces good results in the treatment of Frey syndrome. Repeated
treatment improves on the results of primary treatment.
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Introduction

After parotidectomy or trauma in the parotid region’,
sweating and flushing of the skin in the cheek, and in the
periauricular and temporal region, may occur on the
operated side, particularly during meals. Although these
symptoms, sometimes referred to as gustatory sweating,
were first described by Baill:u'gf:r2 in 1853, they are usually
referred to as Frey syndrome, described as such by Lucy
Frey® in 1923.

The reported incidence of Frey syndrome after parotid-
ectomy varies considerably®, depending on the method of
assessment. When objective methods such as the Minor
test’ are used, nearly all patients show signs of Frey
syndrome after formal parotidectomy, but only 10-15 per
cent have serious complaints®. Some authors use question-
naires for the subjective assessment of symptoms”®, but
there are no reports in the literature on the quantification of
these subjective experiences in patients.
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The presumed pathophysiological process is the aberrant
regeneration of cut parasympathetic fibres between the otic
ganglion and the salivary gland tissue’, leading to innerva-
tion of sweat glands and subcutaneous vessels. Gustatory
stimulation then results in sweating and redness of the skin
in the involved area.

Recently a number of publications on the treatment of
Frey syndrome by intracutaneous injection of botulinum
toxin have suggested favourable results®'®~'*. The bacter-
ium Clostridium botulinum produces seven toxins, A-G'°.
The toxin that is used for the treatment of Frey syndrome is
botulinum toxin A. This neurotoxin enters the cytoplasm of
peripheral nerve cells by receptor-mediated endocytosis.
On the cytoplasmic side of the cell membrane the toxin
breaks down the synaptosome-associated protein SNAP-25
which is essential for the exocytosis of acetylcholine
vesicles'”'®, In this way neurotransmission is blocked
until reinnervation occurs by collateral growth of fibres or
new SNAP-25 is produced by the cell.
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The aim of this study was to analyse botulinum toxin A
treatment in patients with serious complaints of Frey
syndrome after parotidectomy.

Patients and methods

For this study 13 patients were selected who had serious
complaints of Frey syndrome after parotidectomy 3-
25 years earlier. All patients underwent a formal superficial
parotidectomy, 11 for a pleiomorphic adenoma, one for
lymphangioma and one because of a cavernous haeman-
gioma. None of the patients underwent radiotherapy. The
mean age of the patients was 44 (range 33-65) years and the
sexratiowas 1 : 1.2 (M : F).

Objective quantification of the gustatory sweating area
was done by the starch-iodine test according to Minor”.
The affected skin area was covered with iodine solution.
After the iodine solution had dried the area was dusted with
rice starch powder and the patient was given a lemon sweet.
After 5 min the area was coloured deep blue—purple as a
result of absorption of the wet iodine by the starch. The
coloured area was marked and measured. The area was then
divided into 4-cm? squares; the middle of each square was
marked, indicating the spots where the botulinum toxin
should be administered. In all patients photographs were
taken (Fig. 1a and 1b).

The medication consisted of Dysport® botulinum toxin
type A (Ipsen Farmaceutica, Hoofddorp, The
Netherlands). One ampoule of freeze-dried powder con-
taining 500 units toxin in 12.5 ng was dissolved in 6-67 ml
0.9 per cent sodium chloride, resulting ina concentration of
75 units/ml. Some 0-1 ml toxin solution (7-5 units) was
injected intracutaneously per 4 cm’. In this way 67-5-
150 (mean 100) units toxin was administered per patient.
The treatment was well tolerated by nearly all patients.
Only one patient thought the treatment was painful,
although bearable.

Follow-up studies were carried out every 3 months.
Objective results were checked by the Minor starch-iodine
test. A recurrence of gustatory sweating was defined as a
colouring of a skin area on the treated side of the face in or
near the primary gustatory sweating area larger than 10 per
cent of the gustatory sweating area before treatment,
irrespective of the intensity of the colouring. New photo-
graphs were taken when recurrence was suspected. Follow-
up ranged from 6 to 24 months.

Subjective quantification of the symptoms was reported
before treatment and at each follow-up visit by a non-
validated questionnaire card, the Frey Questionnaire Card
(FQC), which was designed for the Frey syndrome after the
example of the validated COOP/WONCA card'”. Patients
answered the question ‘Did you, for the past 2 weeks, have
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b Marking of injection sites

Fig. 1 a Photograph of a patient with Frey syndrome on whom
the Minor starch-iodine test has been performed. The gustatory
sweating skin has made the wet iodine diffuse into the starch,
giving it a blue-purple colour. The dry starch on the unaffected
skin has been dusted away. b Photograph taken after
measurement of the blue starch-iodine area and removal of the
wet starch. Each dot of the marker pen indicates the centre of a
4-cm? square and marks an intracutaneous injection site

annoying flushing or perspiration of the cheek during
meals?’ by indicating one of the following numbers on the
card: 1, hardly ever; 2, sometimes but tolerable; 3, regular
and unpleasant; 4, often and annoying; 5, always and terribly

aggravating.
Results

Before treatment the starch-iodine test showed a mean
affected skin area of 53 (range 36-80) em?. In all but two
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patients a decrease of more than 90 per cent of the gustatory
sweating area was seen after 3 months. One patient was free
from recurrent gustatory sweating after 24 months. Two
other patients are still free from recurrent sweating, but
both have been followed for 9 and 15 months respectively
only. The other ten patients suffered recurrent sweating
after a mean of 11 (range 3-24) months. In general the
sweating area was smaller than before treatment (18 versus
53 cm?) and the intensity of recurrent gustatory sweating
was less.

A second treatment with 22.5-82.5 (mean 55) units
botulinum toxin was given to patients who showed
recurrent gustatory sweating. After the second treatment
the first recurrences were seen only after 15 months.

After the first treatment the number of patients without
recurrence was 11 at 3 months, 7 at 6 months and 5 at
9 months. Nine patients underwent a second treatment and
all were recurrence-free for 9 months. Five of the patients
were followed for 15 months and only one recurrence was
seen.

The mean FQC score was 4 before treatment, decreasing
to 1.8 after 3 months, with a slight increase to 2.3 after 6-
9 months. After the second treatment the mean score
dropped to 1-4 followed by a slight increase up to 1.9 after
21-24 months. The FQC score indicated a subjective
improvement after both treatments as well as a slight
subjective decrease at the time of the manifestation of a
recurrence.

Two patients developed paresis of the muscles around the
corner of the mouth on the injected side during the first
week after treatment. In both patients the function of these
muscles recovered completely after 10 and 12 weeks.
Analysis of the procedure showed that the most anterior
injection was probably too close to the corner of the mouth,
allowing the botulinum toxin to reach the neuromuscular

junctions of the perioral muscles by diffusion. No otheﬂ
| _complications of treatment were seenf Redness or oedema

of the skin did not occur.

Discussion

The chance of developing Frey syndrome after parotidect-
omy, and the extent to which this occurs, seem to depend on
the quantity of parotid tissue that is removed during the
operation. Performing a partial superficial parotidectomy
rather than a complete superficial parotidectomy, whenever
the location and size of the tumour allows this, has reduced
the incidence of Frey syndrome by a factor of two".

This study demonstrated, in a group of patients
suffering from severe symptoms of Frey syndrome, that
treatment by means of intracutaneous injection of
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botulinum toxin A solution at a concentration of
75 units/ml is easy to perform, is associated with little
patient discomfort and has good medium-term results,
as assessed by the starch-iodine test. The effect of the
first treatment lasted for a mean period of 11 months;
8 of 12 patients that were followed for more than 1
year had developed a recurrence 1 year after treatment
and 7 of 8 that were followed for 2 years. These results
are similar to those reported in literature®'*"*21,

There was an impression that the duration of the effect of
treatment seemed to depend on the extent of the initial
gustatory sweating skin area. Patients with a small affected
skin area seemed to have a longer lasting effect of treatment
in comparison to patients with an extensive affected skin
area; those who had a recurrence within a follow-up period
of 9 months had a mean gustatory sweating area of 57 cm’
and those who had a recurrence after 24 months or no
recurrence at that time had a mean area of 45 cm’.
However, Laccourreye et al."?, who specifically looked at
a possible correlation between the duration of the
effectiveness of intracutaneous injection of botulinum
toxin A and the involved skin surface, did not find a
statistically significant relationship.

Although most patients developed recurrent gustatory
sweating, the affected area was always smaller than that
before treatment (18 versus 53 cm?). The quantity of sweat
produced per unit area in the region of recurrence seemed
smaller than that before treatment. However, the starch—
iodine test provides no means of determining the exact
quantity of sweat that is produced. A blotting paper test*’
might be helpful in this regard.

If recurrence occurs the treatment can be repeated with a
good response, and without any complications. Other
studies have also reported on reinjection after recurrent
gustatory sweating without complications'>'*. In this study
the duration of the effect of such a consecutive treatment
exceeded that of the first treatment by at least 5 months.
The effect of a third or further treatment is unknown but
one would expect that the regenerative capacity of the
parasympathetic nerves is limited and thatdegeneration and
atrophy of these nerves might occur after several treat-
ments.

Comparison of results scored with the FQC and the
outcome of the starch-iodine tests showed that patients
withalower FQC score (2 or 3) had a longer recurrence-free
interval after treatment than patients with a higher FQC
score (4 or 5): 15 versus 7-8 months respectively. A raised
FQC score after the initial lowering of the score as result of
treatment was seen around the time of recurrence. Thus the
FQC seems a useful instrument with which to assess
patients before treatment and during follow-up.
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