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Subcutaneous curettage vs. injection of botulinum toxin A
for treatment of axillary hyperhidrosis
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ABSTRACT

Background Axillary hyperhidrosis is a functional non-inflammatory abnormality of the eccrine sweat
glands. The cause of genuine hyperhidrosis is unknown and, therefore, no specific corrective therapy is
available and conservative treatment often fails. Subcutaneous sweat gland curettage of the axillae is one of
the proven surgical modalities. Local injection of botulinum toxin A (BT-A) is a promising new conservative
approach.
Objective The purpose of this study was to compare the efficacy of subcutaneous curettage vs. injection of
BT-A in axillary hyperhidrosis.
Methods A total of 113 patients (36.3% males, 63.7% females) sufferingfrom genuine axillacy hypers
hidrosiswere treated by either subcutaneous curettage (n = 90) orlocal injection.af BT-A (1 = 23). Median
follow-up period was 23.5 months. Questionnaires were handed out to patients for a subjective assessment
of symptoms before treatment, 6 months after the procedure, and at the time of last follow-up. The patients
were asked to rate the amount of axillary sweating based on a score ranging from 1 (no axillary secretion)
to 6 (maximum axillary secretion). The subjective scores of sweating at rest, at high temperatures, under
physical stress, under emotional stress and after spicy meals were assessed.
Results The patients’ subjective asscssments of the overall outcome after subcutaneous curettage were ‘very
good’ in 36.4%, ‘good’ in 29.9% and ‘satisfactory’ in 16.9%. The subjective score of axillary sweating at rest
was reduced to 40.0% after 6 months, and finally to 45.7% at the end of follow-up (median: 28.2 months).
Patients treated by BT-A injection assessed outcome as ‘very good’ in 39.1%, ‘good’ in 21.7% and ‘satisfact-
ory in 8.7%. Sweating at rest was reduced to 48.5% after 6 months, and finally to 68.8% at the end of ~
follow-up (median: 16.1 months). The mean duration of the antiEersEiration effect of BT-A was 7.6 months
(median: 7 months), but there were two ¢ ng durations, i.e. 14 and 18 months.
Conclusions Subcutaneous curettage and injection of BT-A both present major advantages compared with
earlier methods. Subcutaneous curettage offers the same permanent efficacy but far fewer side-effects than
sympathectomy, and less scarring than local excisional procedures, respectively. Of the conservative
approaches BT-A is by far the most efficacious. Patients should be informed of the advantages and dis-
advantages of both methods.
Key words: axillary hyperhidrosis, botulinum toxin A, subcutaneous curettage

Received: 6 April 2000, accepted 30 January 2001

of rest, is very distressing for the individual, causing obvious
social problems, and clothes may be damaged and various
Axillary hyperhidrosis is a functional non-inflammatory occupations become impossible. The cause of genuine hyper-

Introduction

abnormality of the eccrine sweat glands. Afflicted subjects hidrosis is unknown and, therefore, no specific corrective
usually experience severe discomfort and sometimes even social therapy is available and conservative treatment often fails.4-6
stigmatization.!-3 The extreme sweat production, even at times Local antiperspirants, aluminium salts and astringents act for a
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very short time and the use of iontophoresis is limited because
of anatomical reasons. Local radiation, formerly described, is
obsolete.>

Of the surgical modalities, open or endoscopic sympathec-

tomy bears a relatively high risk of untoward complications.”-10
Therefore, local surgical methods are preferable in_axillary

“hyperhidrosis, Various local surgical methods described for
axillary hyperhidrosis can be divided into three major approaches:
(i) removing only subcutaneous tissue without removing
skin;11-18 (i) removing skin and subcutaneous tissue by wide
excision;!19-24 and (iii) partial excision of the skin and subcuta-
neous tissue as well as open curettage of the adjacent area,25-29
We prefer the technique first described by Jemec in 1975 invol-
ving removal of subcutaneous tissue of the axilla by means of
curettage,13.30

Botulinum toxin A (BT-A) injection is a promising new
therapeutic option for hyperhidrosis with minimal adverse
reactions and high efficacy.3!-35 However, the duration of the
effect of BT-A is limited to about 6—12 months.36-40

We report on the results of subcutaneous curettage com-
pared with local injection of BT-A for the treatment of axillary
hyperhidrosis.

Patients and methods

Patients

At the Department of Dermatology, Kassel, Germany, during
1993-99, 113 patients (36.3% males, 63.7% females) suffering
from genuine axillary hyperhidrosis were treated with
subcutaneous curettage (n=90) or local injection of BT-A
(n = 23). The mean age of the patients was 30.9 years (median:
30 years). All patients had severe axillary hyperhidrosis,
confirmed using the iodine starch test, and fulfilling the
following criteria: (i) local and systemic drug therapy had failed
to improve their symptoms, and (ii) the patients were severely
disabled in regard to their occupation and social activities.
Long-term follow-up by questionnaire and /or clinical examina-
tion was completed in 88.5% of the patients.

Complete follow-up was achieved in 77 cases of subcutane-
ous curettage (85.6%), and 23 after BT-A treatment (100%).
The median follow-up period was 23.5 months. Postoperative
follow-up was not achieved in 13 cases because they lived too far
from Kassel or they had moved without leaving a forwarding
address. At re-examination local control of scars and arm motil-
ity was performed. The patients underwent a second sweat test
to confirm the reduction of hyperhidrosis. Patient question-
naires were distributed for subjective assessment of symptoms:
before treatment, 6 months after the procedure and at the time
of the last follow-up. The patients were asked to record the
amount of axillary sweating based on a score ranging from 1 (no
axillary secretion) to 6 (maximum axillary secretion). The sub-
jective scores of sweating at rest, at high temperatures, under

physical stress, under emotional stress and after spicy meals
were assessed. In addition, the patients were asked if they were
satisfied with the overall result of the procedure, if they would
undergo the procedure again and if they would recommend the
procedure to others.

Subcutaneous curettage

Prior to the operation, the iodine starch test was performed in
order to delineate the zone of maximum sweating in the axillary
region. The indicated area was outlined with a water-resistant
skin marker and surgery was carried out under general anaes-
thesia in all patients.

During the operation, the patient is placed in a supine posi-
tion with the arms abducted 90°. A 2-3-cm incision is made
caudal to the posterior pole of the marked zone. Metzenbaum
scissors are used to undermine the entire marked area of hyper-
hidrosis. Then, the undermined area is curetted using a sharp
curette, like that used in gynaecology. Both the superficial and
deep surfaces are scraped to remove the sweat glands and inev-
itably other tissue. We insert a size 12-14 CH suction drain and
then close the wound with subcutaneous and skin sutures. The
postoperative dressings should apply soft pressure to minimize
haematoma formation. The suction drain is removed after
secretion has decreased to less than 10 mL/d, usually on the third
or fourth day. The sutures are removed at about the tenth day.

Injection of botulinum toxin A

As above before surgery, prior to the injection, the iodine starch
test was performed in order to outline the area of maximum
sweating. One ampoule of Botox™ (100 units) respectively
Dysport™ (500 units) was diluted with 5 mL of non-conserved
sterile physiologic saline solution, resulting in a concentration
of 2 units per 0.1 mL solution Botox™, and 10 units per 0.1 mL
solution Dysport™, respectively (1 unit of Botox™ refers
to 5 units of Dysport™). Using a small 26-gauge needle 2—
2.5 mL = 40-50 units of Botox™ (2-2.5 mL = 200250 units
of Dysport™) were administered by 20-25 intradermal
injections into the area of each axilla. Fourteen patients received
Botox™ and nine patients received Dysport™.

Results

The overall complication rate after subcutaneous curettage
was 17.8% (Table 1). These included minor complications such
as wound infection and partial epidermal necrosis, which
healed with appropriate treatment. Haematoma formation in
12 patients required surgical revision and additional suction
drainage. In all cases of complications, healing ad integrum was
achieved. There were no adverse reactions after treatment
with BT-A except for minimal superficial haematoma, with
spontaneous resolution in a few days (Table 1).
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Table 1 Complications after treatment of axillary hyperhidrosis

Subcutaneous BT-A
curettage injection
(n=90) (n=23)
Complications n (%) n (%)
Partial epidermatl 2 (2.2) o
necrosis
Wound infection 2 (2.2) o
Bleeding/haematoma 12 (13.3)
Others o o

Table 2 Results of treatment of axillary hyperhidrosis (all patients with
complete follow-up)

Subcutaneous BT-A
curettage injection
Subjective (n=77) (n=23) x3-test
results n (%) n (%) P
General satisfaction
with the procedure
very good 28 (36.4) 9 (39.9)
good 23 (29.9) 5 (21.7) NS
satisfied 13 (19.9) 2(8.7)
dissatisfied 12 (15.6) 7 (30.4)
no answer 1(1.3)
Would you recommend
the procedure to other
patients?
yes 70 (90.9) 22 (95.7)
no 6 (7.8) 1 (4.3) NS
no answer 1(1.3)
Judgement of the
surgical scar
minimally visible 52 (67.5) -
markedly visible 21 (27.3) - -
bothersome 3 (3.9) -
no answer 1(1.3) -

NS, not significant

The patients’ subjective assessment (Table 2) of final out-
come after subcutaneous curettage was ‘very good’ in 36.4%,
‘good’ in 29.9% and ‘satisfactory’ in 16.9% of cases; 15.6% of
the patients were not satisfied with the result. The subjective
score of axillary sweating at rest was reduced to 40.0% after
6 months, and finally to 45.7% at the end of follow-up (median:
28.2 months) (fig. 1). The overall subjective score (sweating at
rest, physical stress, heat, psychic stress, hot spices) was reduced
to 48.2% after 6 months and finally to 56.9% compared with
the initial score (100%) (fig. 2). The surgical scar was minimally
visible in 65.5% of the subjects treated with subcutaneous
curettage.
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fig. 1 Patients’ subjective scores by questionnaire {vertical axis) of sweating
at rest before treatment, 6 months after the procedure and at final assessment,
respectively. Comparison of mean* SD of treatment by subcutaneous
curettage (7 = 77) vs. botulinum toxin A (n = 23).
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fig. 2 Patients’ subjective total scores by questionnaire (vertical axis) before
treatment, 6 months after the procedure, and at final assessment, respectively.
Comparison of mean + SD of treatment by subcutaneous curettage (7 = 77)
vs. botulinum toxin A (n = 23).

Patients treated with an injection of BT-A assessed a result of
‘very good’ in 39.1%, ‘good’ in 21.7% and ‘satisfactory’ in 8.7%
of cases; 30.4% of the patients were not satisfied (Table 2).
Sweating at rest was reduced to 48.5% after 6 months, and
finally to 68.8% at the end of follow-up (median: 16.1 months)
(fig. 1). The overall subjective score was reduced to 52.8% after
6 months and finally to 68.6% as compared with the initial
score (fig. 2); 90.9% of the surgically treated subjects and 95.7%
of the BT-A groups would recommend the procedure to others.
The reported mean duration of the antiperspiration effect of
BT-A was 7.6 months (median: 7 months, there was no signi-
ficant difference between Botox™ and Dysport™ concerning
duration of the effect), with two cases of especially long dura-
tion, i.e. 14 and 18 months (fig. 3).

Discussion

Axillary hyperhidrosis is a relatively common problem with a
prevalence of about 0.6-1.0%, mainly affecting young adults
without predilection of race or gender.23 A positive family
history has been reported in 45-90% of cases;>1? in our case
series it was 37.2%. This would be consistent with an autosomal
dominant transmission. Excessive sweating is often present at
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fig. 3 Time-event analysis of the duration of the antiperspiration effect of
botulinum toxin A.

rest and may be further provoked by emotional and thermal
stimuli or physical stress. Bromhidrosis is less likely due to the
large amount of axillary perspiration that flushes away apocrine
secretion and bacterial colonization.!2 However, social stig-
matization and secondary emotional and psychic problems are
common.

Subjects usually have a history of various unsuccessful treat-
ments, including local antiperspiration agents, iontophoresis
and systemic agents.1 arious types of surgical procedures
een developed for the treatment of axillary hyperhidrosis.
As sympathectomy bears the risk of severe complications an
side-effects, such as compensatory hyperhidrosis, pneumo
thorax, Horner’s syndrome, etc.,7-1 local surgical approaches ar
referred.th1742fThe axillary sweat glands in the axilla
consist of apocrine and eccrine glands and their distribution is
closely related to the hair-bearing area.!2 The aim of local sur-

gery is to reduce the amount of eccrine and also apocrine
glands, which leads to both subjective and objective improve-
ment. Many recommended local operations for hyperhidrosis
have been described in the literature. Subcutaneous resections
can be done by curettage!31930 or liposuction.!1.1618 Open
curettage with partial excision or CO, laser vaporization are
modifications of this approach.1517.28 Wide excisions with prim-
ary suture or plastic repair are limited because of the risk of
Wf the surgical methods,
we prefer subcutaneous curettage due to its high efficacy and|
the absence of systemic complications, common following sym-
pathectomy, although local complications are not uncommon
but can be managed and healed ad integrum. Axillary liposuc-|
tion for hyperhidrosis appears to be comparable with ou

method in efficacy, but there_are few long-term e erijL
ences.”,lGJsF;ur results show that good long-term results can

be achieved with a reduction of axillary sweating at rest and

with physical stress, as shown by the patients’ subjective assess-

ment scores; 86.2% of all patients were satisfied with the result

of the operation. The advantage of subcutaneous curettage s

that it can be repeated, if necessary, and other methods, such
——

as partial excision can be done subsequently30 The technique
leaves minimal scar formation in the axillary region, and no
contractures that may lead to impairment of shoulder-arm
mobility were seen.14.30

Treatment with BT-A is well established for neurological
disorders, such as blepharospasm, hemifacial spasm and torti-
collis.?*39 The toxin blocks cholinergic sympathetic innervation
of the sweat glands by specific inhibition of acetylcholine-
dependent neuroglandular transmission (= chemodenerva-
tion).#334.39 Recent studies have confirmed its safety and efficacy
in palmar, axillary and gustatory hyperhidrosis.36:37.43 However,
the duration of the effect is only about 6-12 months.38.40
Our results revealed a good response of hyperhidrosis to BT-A
with sweat reduction, after 6 months, at rest up to 48.5% and
a total score after 6 months reduced to 52.8%. However, final
scores at the time of the last follow-up were markedly higher,
indicating the limited duration of the effect. None of our
patients experienced any adverse reactions following injection
of BT-A at the above-mentioned doses. Thus, intracutaneous
injections of botulinum toxin offer a simple, safe, effective
alternative to other conservative and surgical options, although
the duration of the effect is limited.

Subcutaneous curettage and injection of botulinum toxin
both have major advantages compared with earlier methods.
Subcutaneous curettage offers the same permanent efficacy, but
far fewer side-effects than sympathectomy, and less scarring
than local excisional procedures, respectively. Of the non-
surgical approaches, botulinum toxin represents by far the most
efficacious compared with local antiperspirants, iontophoresis
or systemic drugs. However, the therapeutic effect is limited in
time, and today no long-term experience is available on how
many treatments of botulinum toxin a patient can tolerate.
Patients with axillary hyperhidrosis should be informed of the
advantages and disadvantages of both methods.
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