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P
rimary focal hyperhidrosis is a disorder of
excessive, bilateral, and relatively symmetric
sweating occurring in the axillae, palms, soles,

or craniofacial region. The condition results in occu-
pational, psychological, and physical impairment,
and potential social stigmatization.

Hyperhidrosis is not rare; however, data on prev-
alencemay differ depending on howhyperhidrosis is
defined. A pilot study of young Israelis reported an

Multi-Specialty Working Group on the Recognition, Diagnosis, and

Treatment of Primary Focal Hyperhidrosis: Chair: John Horn-

berger, MD, MS, Stanford University School of Medicine,

Stanford, Calif and Acumen, LLC, Burlingame, Calif; Co-Chair:

Kevin Grimes, MD, Stanford University School of Medicine,

Stanford, Calif; Samuel S. Ahn, MD, UCLA Medical Center, Los

Angeles, Calif; Sten-Magnus Aquilonius, MD, Uppsala University

Hospital, Uppsala, Sweden; Daniel Berg, MD, University of

Washington Medical Center, Seattle, Wash; Timothy G. Berger,

MD, UCSF Medical Center, San Francisco, Calif; Cliff P. Connery,

MD, FACS, Columbia University College of Physicians and

Surgeons, New York, NY; Jonathan R. Davidson, MD, Duke

University Medical Center, Durham, NC; Dee Anna Glaser, MD,

St. Louis University Medical Center, St. Louis, Mo; Henning

Hamm, MD, University of Würzberg, Würzberg, Germany; Marc

Heckmann, MD, Ludwig-Maximilian University, Munich, Ger-

many, Adelaide A. Herbert, MD, University of Texas at Houston

Health Science Center, Houston, Tex; Horatio C. Kaufmann, MD,

Mount Sinai Medical Center New York, NY; John Koo, MD, UCSF

Medical Center, San Francisco, Calif; Louis Kuchnir, MD, PhD,

University of Massachusetts, Amherst, Mass; Mark Lebwohl, MD,

Mount Sinai School Hospital, New York, NY; Nicholas J. Lowe,

MD, Cranley Clinic for Dermatology, London, England; Alan

Menter, MD, Texas Dermatology Associates, P.A. Dallas, Tex;

Markus Naumann, MD, University of Würzberg, Würzberg,

Germany; Hans Naver, MD, PhD, Uppsala University Hospital,

Uppsala, Sweden; Ib Odderson, MD, Overlake Hospital and

Medical Center, Bellevue, Wash; David M. Pariser, MD, Eastern

Virginia Medical School, Norfolk, Va; Frederick A. Pereira, MD,

New York Presbyterian Hospital of Queens, New York, NY; Lewis

P. Stolman, MD, University of Medicine and Dentistry of New

Jersey-New Jersey Medical School, Newark, NJ; Carl F. Swartling,

MD, Uppsala University Hospital, Uppsala, Sweden; Ada Regina

Trinidade de Almeida, MD, Hospital do Servidor Público

Municipal São Paulo, São Paulo, Brazil.

Disclaimer: Adherence to the recommendations in this manuscript

will not ensure successful treatment in every situation. Fur-
274
incidence of 1%.1 A recent survey of the US pop-
ulation found a prevalence of 2.8%.2 Moreover, the
survey found that only 38% of affected individuals
have discussed hyperhidrosis with a health care
professional. Based on referral patterns reported by
their patients, clinical experts are concerned thatweb
sites, which direct care to specialized surgical referral
centers, are the primary source of published informa-
tion on hyperhidrosis for many patients.

thermore, these recommendations should not be deemed

inclusive of all proper methods of care or exclusive of other

methods of care reasonably directed to obtaining the same

results. The ultimate judgment regarding the propriety of any

specific therapy must be made by the physician and the

patient considering all the circumstances presented by the

individual patient.
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From 1.6 to 4 million apocrine and eccrine sweat
glands are distributed over the body, with variable
density of glands: 64 glands per cm2 on the back, 181
glands per cm2 on the forehead, and 700 glands per
cm2 on the palms.3,4 Thermoregulatory control is
regulated through cerebral cortical structures, ante-
rior hypothalamus, and the sympathetic nervous
system. The pathophysiology of focal primary hyper-
hidrosis is poorly understood, but believed to be
associated with over-stimulation via an autonomic
pathway. Either thermal stimuli or higher cortical
stimuli can activate autonomics that affect sweat of
the axillae, face, palms, or soles. The pattern of
stimulation can be peculiar to an individual’s in-
herited dysfunction of the autonomic system. For
example, someone with palmar sweating may suffer
episodic sweating with either social stress or high
ambient temperature. Many patients report episodic
focal sweating with high ambient temperature and
without situational stress. Often, it is the unpre-
dictabiliy of the sweating that accounts for some of
the social stress and stigma of the condition. In
addition, experts believe that hyperhidrosis is not
a neuropsychiatric condition. Recent evidence sug-
gests that hyperhidrosis has a familial component,
further suggesting a genetic basis for the condi-
tion.1,5-10

Excessive sweating can be a substantial burden to
afflicted individuals, interfering with daily activities
and causing social embarrassment.1,2,11,12 Hyper-
hidrosis adversely affects one’s ability to perform in
the workplace, be in public, meet people, and de-
velop personal relationships. Many patients must
change their clothing several times per day. One
study reported that over one half of patients were
moderately or severely affected emotionally.13 Ac-
cording to standardized and validated quality-of-life
surveys, the negative effects of hyperhidrosis are
comparable to other conditions, such as severe
psoriasis, end-stage renal disease, rheumatoid arthri-
tis, and multiple sclerosis.14,15

Clinicians have a number of available treatments
for hyperhidrosis that have undergone extensive
efficacy and safety evaluation in more than 15
randomized controlled trials. The purpose for the
working group was to exhaustively review the
clinical literature and develop a consensus statement
to guide the recognition, diagnosis, and treatment of
primary focal hyperhidrosis.

METHODS
A multidisciplinary task force of internationally

recognized experts was convened to review the
clinical evidence and develop this consensus state-
ment. The task force employed an evidence-based
approach, performing a comprehensive literature
search of English language articles.

After searching the literature, we rated each article
basedon the strengthof the evidencepresented in the
report. We included English-language reports pub-
lished between 1966 and 2002 that included original
research on the recognition, diagnosis, or treatment
of primary focal hyperhidrosis, including random-
ized trials, controlled or concealment studies, obser-
vational studies, or single-center case series. We
excluded reports that were reviews, single case re-
ports, meta-analyses, or not published. Literature
databases included MEDLINE, EMBASE, PUBMED,
Cochrane Collaboration, MedScape, and the Agency
for Health Research & Quality (AHRQ) web site. We
also searched the Internet with the www.google.com
search engine to assure that other relevant sources
of information were not omitted. The search terms
included hyperhidrosis, epidemiology, quality of
life, and randomized controlled trials. Table I
shows a summary of the published literature for the
MEDLINE search.Among the 15 controlled trials, only
one study was randomized by patient, whereas, the
other 14 studies were randomized by anatomical side
of treatment administration. There were 60 observa-
tional studies or case series. A clinical guideline has
not been published on this subject.

We divided the articles into two groups according
to whether the study and/or the research question
were related to diagnosis or to treatment. The criteria
for rating studies on diagnosis are: (1) it is a good
diagnostic test, (2) there are good diagnostic criteria,
(3) the test and criteria are reproducible, (4) there is
proper patient selection, and (5) there are at least 50
cases and 50 controls.16 Studies rated level 1 (meet-
ing all 5 criteria) or level 2 (meeting 4 of the 5 criteria)
are considered strong evidence. Studies rated level 3
meet 3 of the 5 criteria and are considered moderate
evidence. Studies that meet fewer than 3 criteria,
level 4 (2 criteria) or level 5 (one criterion), are
considered limited or weak evidence.

Table I. Summary of MEDLINE search*

Search limits Number of citations

Text 1749
English, human 1240
Randomized by patient 1
Randomized by anatomical side 14
Observational/case series 60
Meta-analysis 2
Clinical guidelines 0
Review 59
Editorial 6

*MEDLINE 1966-2002
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Clinical recommendations were rated level 1 if
they utilize several randomized controlled trials
(RCTs) that demonstrate a significant difference,
level 2 if there is an RCT that demonstrates a signif-
icant difference, and level 3 if there is an RCT
showing some difference. Levels 1, 2, and 3 are con-
sidered strong evidence. We rated nonrandomized
controlled trial or subgroup analysis of an RCT level 4
and comparison studies with some kind of control/
comparison level 5. Levels 4 and 5 are considered
moderate evidence. Case series without controls are
rated level 6, and case reports with fewer than 10
patients are rated level 7. Levels 6 and 7 are consid-
ered limited or weak published evidence, based
primarily on expert opinion.17

The task forcemet for 2 days to extensively review
the evidence reports and relevant articles. Recom-
mendations were drafted and discussed, followed by
a vote of all members.

SCOPE
This recommendation and consensus statement

addresses themanagement of patients with excessive
sweating localized to the armpits, palms, soles, or
face that cannot be identified as secondary to another
underlying disease process. Dermatological and neu-
rological experts who specialize in the management
of focal primary hyperhidrosis report that patients
often have been misdiagnosed or mismanaged in
their initial physician encounters. Experts generally
perceive that they see only a small fraction of the
patients with primary focal hyperhidrosis.

Primary care physicians and pediatricians should
be well-informed of the clinical presentation and
available treatment options concerning hyperhidro-
sis so that they can make appropriate diagnoses and
referrals. The recommendations address the distinc-
tions between primary focal hyperhidrosis, and its
differential diagnosis—such as generalized hyperhi-
drosis or hyperhidrosis secondary to known under-
lying medical conditions—but focuses only on the
treatment of primary focal hyperhidrosis.

RECOGNITION
Recommendation

When performing a medical evaluation, the re-
view of systems should include questions regarding
problematic excessive sweating.

Discussion
Physicians and patients frequently fail to recog-

nize that primary focal hyperhidrosis is a relatively
common and treatable medical condition. Aside
from a pilot study of young Israelis that reported an
incidence of 1%, the frequency of this condition in
the general population is not well documented.1 A
recent survey of the US population found a preva-
lence of 2.8%. Only 38% of affected individuals have
discussed the condition with a health care profes-
sional.2 A large proportion of patients report a posi-
tive family history.1,5-10

Most cases involve the axillae, palms, soles, face,
or a combination of these anatomic sites. Hyper-
hidrosis canoccur at any age, but themean age at time
of onset varies depending on the anatomic site in-
volved. Palmar hyperhidrosis typically presents dur-
ing childhood or adolescence, and axillary disease
during adolescence.2,8,18 Many patients, especially
children and adolescents, are embarrassed or reluc-
tant to raise the issue or discuss in detail their
excessive sweating and the impact it has on their lives.

DIAGNOSIS OF PRIMARY FOCAL
HYPERHIDROSIS
Recommendation

Primary focal hyperhidrosis is defined as exces-
sive, bilateral, and relatively symmetric sweating
occurring in at least one of the following sites: the
axillae, palms, soles, or craniofacial region. Primary
focal hyperhidrosis frequently results in occupa-
tional, psychological, and physical impairment, and
can result in social stigmatization. The following
criteria are recommended for establishing the di-
agnosis of primary focal hyperhidrosis:

Focal, visible, excessive sweating of at least 6
months duration without apparent cause with at least
two of the following characteristics:
� Bilateral and relatively symmetric
� Impairs daily activities
� Frequency of at least one episode per week
� Age of onset less than 25 years
� Positive family history
� Cessation of focal sweating during sleep

Discussion
The diagnosis of primary focal hyperhidrosis

should be made only after excluding secondary
causes of excessive sweating (Table II).18-21 In the
presence of unilateral or asymmetric presentation,
particular care must be taken to rule out a neurolog-
ical lesion or malignancy.3

EVALUATION
Recommendations

1. The history should include questions about the
following items:
a) pattern of sweating (duration of symptoms,

frequency, volume, areas involved, symme-
try, specific triggers, presence of sweating
during sleep);
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Table II. Strength of recommendation and level of evidence

Recommendations Strength of recommendation*

Level of

evidencey Reference Nos.

Recognition
Include questions regarding

problematic excessive sweating
in ROS

Unanimous working group opinion L7

Evaluation
Direct the history towards severity

of sweating and possible
secondary causes of sweating

Unanimous working group opinion L7

Focus the physical examination
on visible sweating and signs
of secondary causes of sweating

Unanimous working group opinion L7

Additional laboratory testing is
not required if characteristic
presentation

Unanimous working group opinion L7

Quantification of sweat production
and mapping are not routinely
performed

Unanimous working group opinion L7

Treatment of axillary hyperhidrosis
Educate the patient on appropriate

use of OTC antiperspirants
Unanimous working group opinion

Initiate therapy with topical AlCl Unanimous working group opinion
and moderate evidence

L4/5 27-30

Botulinum toxin if patient fails
topical therapy

Unanimous working group opinion
and strong evidence

L1 22, 24, 31-43, 102, 103

If the patient fails to respond, may
refer for surgical procedure, such as
removal of the overactive sweat
glands using subcutaneous curettage,
tumescent liposuction, limited local
incision with removal of the underlying
apoeccrine glands, or endoscopic
transthoracic sympathectomy

Majority working group opinion
and limited evidence

L6 6, 25, 44-49

Cont’d on page 278

ETS, Electrical transcranial stimulation; OTC, over the counter; ROS, review of systems.

*Recommendations are based on the following: unanimous working group opinion supported by strong to moderate levels of evidence,

majority working group opinion supported by strong to moderate levels of evidence, unanimous working group opinion supported by

limited or weak scientific evidence, majority working group opinion supported by limited or weak scientific evidence, unanimous working

group opinion only, and majority working group opinion only.
yThe criteria for rating the level of evidence of a particular article is dependent on whether the study and/or the research question relates to

diagnosis or treatment.

The rating criteria for studies on diagnosis are (1) it is a good diagnostic test, (2) there are good diagnostic criteria, (3) the test and criteria are

reproducible, (4) there is proper patient selection, and (5) there are at least 50 cases and 50 controls.16 Studies that meet at least 4 of these 5

criteria are rated level 1 (all 5 criteria) or level 2 (4 of the 5 criteria) and are considered strong evidence. Studies that meet 3 of the 5 criteria

are rated level 3 and are considered moderate evidence. Studies that meet fewer than 3 criteria are rated level 4 (2 criteria) or level 5 (one

criterion) and are considered limited or weak evidence.

Studies on treatment are rated level 1 if there are several randomized controlled trials (RCTs) that demonstrate a signicant difference, level 2

if there is an RCT that demonstrates a significant difference, and level 3 if there is an RCT showing some difference. Levels 1, 2, and 3 are

considered strong evidence. A nonrandomized controlled trial or subgroup analysis of an RCT is rated level 4 and a comparison study with

some kind of control/comparison is rated level 5. Levels 4 and 5 are considered moderate evidence. Case series without controls are rated

level 6, and case reports with fewer than 10 patients are rated level 7. Levels 6 and 7 are considered limited or weak evidence.17
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Table II. Cont’d

Recommendations Strength of recommendation*

Level of

evidencey Reference Nos.

Treatment of axillary hyperhidrosis (cont’d)
Before surgery, patient should be

evaluated by surgeon and by a
dermatologist, and be well
informed and willing to accept
the surgical risks, such as
compensatory hyperhidrosis

Majority working group opinion
and limited evidence

L6

Iontophoresis or systemic
anticholinergic drugs may be
tried before surgery
in selected cases

Majority working group opinion L7 18, 50-52, 55, 104

Treatment of palmar hyperhidrosis
Initiate therapy with topical AlCl Unanimous working group opinion

and limited evidence
L6 30, 54

Tap water iontophoresis is an
alternative first-line treatment

Unanimous working group opinion
and strong evidence

L2 55-57

Offer botulinum toxin if patient fails
topical therapy and iontopheresis.
Patients must be informed that
they may experience transient
mild weakness of the intrinsic
hand muscles.

Unanimous working group opinion
and strong evidence

L1/2 13, 25, 33, 59, 61-63, 65, 66,
105, 106

Despite lack of evidence, systemic
anticholinergic drugs or other
medications may be tried before
surgery in selected patients

Majority working group opinion 7, 18, 75, 104

Offer ETS to patients with severe
disease who fail other treatments
and are well informed of the
risks/benefits

Majority working group opinion
and limited evidence

L7 6, 8-10, 49, 72-79, 81-84, 86

Before surgery, patient should be
evaluated by surgeon and by a
dermatologist, and be well informed
and willing to accept the surgical risks,
such as compensatory hyperhidrosis

Majority working group opinion
and limited evidence

L6

Treatment of plantar hyperhidrosis
Educate the patient regarding

frequent changing of socks,
use of absorbent powder, and
alternating shoes

Unanimous working group opinion L7

Initiate therapy with AlCl Unanimous working group opinion
and limited evidence

L6 30, 100

Tap water iontophoresis is an
alternative first-line treatment

Unanimous working group opinion
and limited evidence

L6 50-52, 87, 88

Offer botulinum toxin A if patient fails
topical therapy and iontophoresis

Unanimous working group opinion
and limited evidence

L7 37, 107

Treatment of craniofacial hyperhidrosis
Educate the patient to recognize

and avoid triggers of sweating
Unanimous working group opinion L7

Trial of topical AlCl, taking care to
avoid the eyes

Majority working group opinion L7

Botulinum toxin is an alternative
first line treatment

Majority working group opinion
and limited evidence

L6 36, 43, 93, 95-99
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b) age of onset;
c) impact on daily activities/quality of life;
d) family history;
e) review of systems to exclude secondary

causes;
f) symptoms that suggest systemic disease (eg,

constitutional symptoms of fever, weight
loss, anorexia, palpitations), signs and
symptoms of thyroid and neurological dis-
ease.

2. The focus of the physical examination should
be on (1) visible evidence of excessive sweat-
ing in the characteristic focal locations, (2)
detection of signs that suggest a secondary
cause of hyperhidrosis.

3. Additional laboratory tests are not needed if
the presentation is characteristic of primary
focal hyperhidrosis:
a) bilateral and relatively symmetric involving

focal axillae, palms, soles, or face;
b) typical age of onset;
c) no evidence of secondary causes by history

and physical examination.
4. Tests quantifying sweat production are not

practically or routinely performed in clinical
practice. However, they may be helpful in
making the diagnosis or directing therapy in
selected patients, and are used in clinical re-
search.

Discussion
There are no controlled studies on the sensitivity

and specificity of history, physical examination, or
laboratory testing in accurately diagnosing primary
focal hyperhidrosis or in characterizing its severity.
However, one study suggests that focal sweating of
more than 50-100 mg/5 minutes per axillae as
measured gravimetrically supports the diagnosis of
focal axillary hyperhidrosis.22 Diagnosis requires
both a typical clinical presentation and a lack of
evidence for any underlying pathology that may
cause sweating as a secondary manifestation (see
Table III). Additional laboratory tests should be
performed for generalized hyperhidrosis and atypi-
cal focal hyperhidrosis, as indicated by the specific
clinical presentation.19

Tests quantifying sweat production or that map
the area of sweating are often used in clinical trials to
assess treatment response, but are not generally
required in routine clinical practice. Gravimetric
testing of sweat collected on absorbent paper under
controlled conditions may be helpful in selected
patients when the diagnosis is in question.22 One
study showed a nearly five-fold increase in axillary
sweat production among hyperhidrosis patients
when compared to controls.23 Minor’s iodine starch
test is useful in mapping areas of excessive sweating
prior to injection with botulinum toxin or local
surgery, but does not provide accurate information
on the quantity of sweat produced.22,24-26

TREATMENT OF AXILLARY
HYPERHIDROSIS
Recommendations (Fig 1)

1. Ensure that the patient has appropriately used
an over-the-counter antiperspirant. If neces-
sary, educate the patient about the difference
between antiperspirants and deodorants.

2. Initiate topical therapy with AlCl hexahydrate
after educating the patient on proper use.
a) Most patients benefit from a trial of topical

AlCl hexahydrate in absolute alcohol or in
a salicylic acid gel. Although a 25% solution
may be required to achieve euhidrosis, an
initial concentration of 10%-12% may be
tried to minimize irritation. It may be rea-
sonable to try a 35% solution; however,
many patients will experience unacceptable
skin irritation.

b) To minimize irritation, AlCl should be ap-
plied to the dry underarm at bedtime and
washed off after 6 to 8 hours. Typically,
AlCl is applied every 24 to 48 hours, and
sometimes more often, until euhidrosis is
achieved. Maintenance therapy is normally
required once every 1 to 3 weeks.

c) Skin irritation can be treated by reducing the
frequency of treatment and applying 1% hy-
drocortisone cream to the affected area twice
daily for less than 2weeks. Persistent irritation
is an indication for a dermatology referral.

Table III. Causes of secondary hyperhidrosis3,18-21

Generalized drugs, substance abuse, cardiovascular
disorders, respiratory failure, infections,
malignancies, endocrine/metabolic
disorders (thyrotoxicosis, hypoglycemia,
pheochromocytoma, acromegaly,
carcinoid tumor), neurologic
(Parkinson’s disease)

Regional stroke, peripheral nerve damage, central
or peripheral nervous system lesions
that cause localized anhidrosis can
cause compensatory sweating in other
areas (stroke, spinal cord lesion,
neuropathy, Ross syndrome)

Focal Frey syndrome, gustatory sweating,
eccrine nevus, social anxiety disorder,
unilateral focal hyperhidrosis
(eg, neurological disorder or tumor)
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Fig 1. Treatment algorithm for axillary hyperhidrosis.
3. If the patient fails to respond to topical ther-
apy, intradermal injection of botulinum toxin
may be administered to the areas of excessive
sweating.

4. Failure to respond or intolerance to other
treatments may be an indication for referral
for a surgical procedure. Options include re-
moval of the overactive sweat glands using
subcutaneous curettage, tumescent liposuc-
tion, limited local incision with removal of
the underlying apoeccrine glands, or endo-
scopic thoracic sympathectomy.
a) The patient should be seen by the surgeon

and a dermatologist prior to surgery.
b) Patients must be well informed and willing

to accept the surgical risks, such as com-
pensatory hyperhidrosis.

5. Convincing evidence is lacking for the effec-
tiveness of both iontophoresis and systemic
anticholinergic drugs for axillary hyperhidrosis.
Iontopheresis is difficult to administer and fre-
quently causes irritation. At the doses needed to
alleviate symptoms of hyperhidrosis, systemic
anticholinergic drugs also may cause adverse
effects, such as dry eyes, dry mouth, and prob-
lems with urinary voiding, including retention.
Iontophoresis or systemic anticholinergic drugs
may be tried before surgery in selected cases.

Discussion
Two small controlled studies and two larger

observational studies have demonstrated the efficacy
of topical AlCl hexahydrate in the treatment of
axillary hyperhidrosis.27-30 Treatment response was
assessed using patient self-reported severity of
sweating and/or gravimetry. Topical AlCl was gen-
erally well tolerated. The most frequent side effect
was local skin irritation, often responding to a re-
duction in concentration or frequency of application
or to topical 1% hydrocortisone cream.29

Fourteen prospective, observational, or placebo-
controlled studies, totaling more than 700 patients,
have assessed the safety and efficacy of botulinum
toxin type-A for axillary hyperhidrosis.24,31-42 This
neurotoxin inhibits the release of acetylcholine from
the presynaptic nerve endings. Intradermal injection
blocks the sympathetic cholinergic autonomic fibers
innervating the sweat glands.24 All studies showed
a significant treatment response by patient self-report
or by sweat quantification tests.

In the largest of the studies, 320 patients were
randomized to receive either botulinum toxin A or
placebo in both axillae. Patients were followed for 16
weeks. Patients achieving greater than a 50% re-
duction in sweat production by gravimetry were
defined as treatment responders. Ninety-four per-
cent of patients were treatment responders with an
average reduction in sweat production of 83%. Side
effects were minimal.24 Quality of life improved
substantially including a marked improvement in
the ability to perform current work activities.13,24 An
open label continuation study allowed 207 patients
to receive up to 3 further botulinum A injections
over the ensuing 12 months. This study showed
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Fig 2. Treatment algorithm for palmar hyperhidrosis.
a sustained response of 7 months on average,
although a substantial proportion of patients had
a benefit of up to 16 months following only a single
treatment session.43

In another randomized trial, 145 patients were
assigned to receive botulinum toxin A in one
axillae and placebo in the other.31 After 2 weeks,
the patients underwent gravimetry and could opt
for botulinum A injection in the axillae that had
received placebo. Patients were then followed for
24 additional weeks. Gravimetry showed a marked
and significant diminution in sweat production at
both 2 and 24 weeks following treatment with
botulinum toxin A. Side effects were minimal and
92% of patients were satisfied or completely satis-
fied at 4 weeks. Mean sweat production at 24
weeks was still below 50% of initial sweat rates
measured by gravimetry.

Results of case series of surgical interventions have
been reported. In early anecdotal reports of sweat
gland resection, the procedure consisted of en bloc
resection of skin and underlying sweat glands. This
procedure produced suboptimal results secondary to
wound infection or contracture scars. Subsequent
anecdotal reports suggested that using a smaller Z- or
W-shaped incision reduced this complication.44-46

Others report that tumescent liposuction may also be
used to treat axillary hyperhidrosis.47,48 One moder-
ately strong study supports subcutaneous curettage in
the treatment of axillary hyperhidrosis. Gravimetry
was performed on 77 patients after an average of 28
months. Sweat production was reduced to 46% of
baseline and 84% of patients were satisfied with the
treatment.25 Two studies of endoscopic thoracic
sympathectomy for axillary hyperhidrosis followed
a total of 80 patients for approximately 15 years.
Twenty percent of patients reported that they were
dissatisfied with their treatment.6,49

Data on the clinical utility of iontophoresis for
axillary hyperhidrosis are limited. Three studies,
enrolling a total of 12 patients, using either tap water
or anticholinergic solutions, showed conflicting re-
sults.50-52 Iontophoresis is difficult to apply to the
axillae and tends to produce skin irritation. No
studies assess the effect of systemic anticholinergic
medications on axillary hyperhidrosis. Anecdotal
reports and clinical experience indicate that the
anticholinergic systemic side effects are generally
intolerable.18,19,53

TREATMENT OF PALMAR HYPERHIDROSIS
Recommendations (Fig 2)

1. Initiate topical therapy with AlCl hexahydrate
after educating the patient on proper use.
a) Some patients will benefit from a trial of

topical AlCl hexahydrate in absolute alcohol
or in a salicylic acid gel. An initial concen-
tration of 10%-12% may be tried to minimize
irritation, although a 25% solution is
required to achieve euhidrosis in the major-
ity of patients. Some patients tolerate a 35%
solution, although this significantly increa-
ses the risk of intolerable skin irritation.
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b) To minimize irritation, AlCl should be ap-
plied to the dry palm at bedtime and
washed off after 6 to 8 hours. AlCl is
applied every 24 to 48 hours until euhid-
rosis is achieved. Maintenance therapy is
typically required once every 1 to 3 weeks.

c) Skin irritation can be treated by reducing
the frequency of treatment and applying 1%
hydrocortisone cream to the affected area
twice daily for less than 2 weeks. Persistent
irritation is an indication for a dermatology
referral.

2. Tap water iontophoresis is an effective and safe
treatment for palmar hyperhidrosis and is pre-
ferred by some physicians as a first line treat-
ment. It is contraindicated in patients who are
pregnant or who have a pacemaker or metal
implant. Patient education regarding proper
technique is essential for optimal effect. Out-
comes may vary substantially depending on the
performance of commercially available devices.
a) Patients undergo 3 to 4 treatments per week

for 20 to 30 minutes using a device that
provides direct current at 15 to 20 mA. The
current direction is switched halfway
through the treatment since the anode may
be more effective.

b) Euhidrosis is typically achieved after 6 to 10
treatments. Frequency of maintenance
treatments is titrated to the individual re-
sponse, typically required at 1- to 4- week
intervals.

c) Skin dryness or irritation can be treated by
decreasing the frequency of treatments and
with emollients. For more significant irrita-
tion, 1% hydrocortisone cream can be ap-
plied twice daily, but should be used for
less than 2 weeks. Persistent irritation re-
quires a dermatology referral. Apply petro-
latum to open wounds to prevent a burning
sensation during iontopheresis.

3. Intradermal botulinum toxin injections may be
offered to patients who fail to achieve a satis-
factory response with AlCl or iontophoresis.
The pain in the hand of botulinum toxin
injections may be especially bothersome for
some patients. Consequently, local or regional
anesthesia is frequently indicated to manage
the pain of palmar injection. Patients must be
informed that they may experience transient
mild weakness of the intrinsic hand muscles.

4. Endoscopic thoracic sympathectomy is an op-
tion for selected patients who are unable to
tolerate other therapies and for whom the
burden of hyperhidrosis is severe.
(a) Patients should be referred to a dermatolo-
gist and informed of the risk-benefits of
various options before undergoing surgery.

(b) Patients should be informed of the local
results of endoscopic thoracic sympathec-
tomy, including primary success rate, ad-
verse event rate, and rate of compensatory
hyperhidrosis.

5. Convincing evidence is lacking for the effec-
tiveness of systemic anticholinergic drugs and
other systemic drugs in the treatment of palmar
hyperhidrosis. Although these treatments may
be poorly tolerated, a trial may be indicated
before surgical treatments in selected cases.

Discussion
Two observational studies support the use of

topical AlCl hexahydrate in treating palmar hyper-
hidrosis, but there are no controlled trials.30,54

Although expert consensus based on clinical expe-
rience suggests that for some patients topical AlCl is
less effective for palmar than for axillary disease,
experts typically recommend a trial of AlCl.

Three small controlled studies using galvanic units
have demonstrated the efficacy of tap water ionto-
phoresis in reducing palmar sweating.55-57 Patients
must be adequately trained in the use of the equip-
ment and instructed regarding the need for ongoing
maintenance therapy.

When iontophoresis was performed using anti-
cholinergic agents in solution, the euhidrosis effect
lasted longer but patients frequently experienced
anticholinergic side effects including dry mouth and
mydriasis.51,52,58

Four controlled studies, enrolling a total of 61
subjects, and 6 observational studies, enrolling 168
patients, were performed to assess the efficacy,
tolerability, and safety of botulinum toxin injections
for palmar hyperhidrosis.33,59-66 The response rates
exceeded 90% and the duration of euhidrosis gener-
ally exceeded the length of the trial. The only notable
side effect was mild and transient weakness of the
intrinsic hand muscles.33,36,60-62,65,67 This complica-
tion was well tolerated, but patients must be in-
formed that fine motor control of the hand may be
compromised. The chief problem with this treatment
is the intense pain associated with injections into the
densely innervated skin of the palm. Loco-regional
pain management is recommended. The topical
anesthetic agent EMLA was less effective than other
methods including application of ice immediately
before injection, nerve blocks, and intravenous re-
gional anesthesia (Bier’s block).68-71 Potential side
effects of anesthesia such as damaging peripheral
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nerves or vessels (wrist block or plexus block) have
to be discussed with the patients.

There are over 20 published case series evaluating
endoscopic thoracic sympathectomy in palmar hy-
perhidrosis, involving more than 14,000 patients.6,8-
10,49,72-86 These series lack uniformity in patient
inclusion criteria, particularly in how severity of
disease was assessed. Reported surgical technique
varied widely among the series with the sympathetic
trunk or ganglion sometimes divided with scissors,
excised, ablated, clipped, or cauterized. The upper
end of the sympathetic chain was everted in some
series to prevent nerve re-growth and relapse of
symptoms. The preferred method in one series was
selective cutting of the rami communicantes. The
level of the procedure also varied among the series
with surgeons choosing to interrupt the sympathetic
chain at T2 only, T2-T3, T2-T4, or lower T1-T4.

The reported primary success rate for endoscopic
thoracic sympathectomy exceeds 95%, but reported
follow-ups were usually short term. Relapse rates
vary between 0% and 16%. Acute complications
including pneumothorax, hemothorax, bleeding
from intercostals vessels, atelectasis, pneumonia,
wound infection, and persistent intercostal pain
occurred in less than 2% of cases. Although no
operative deaths were reported in these series,
members of the expert panel are aware of a small
number of patient deaths. The reported rates of long
term complications including Horner’s syndrome,
compensatory hyperhidrosis, and gustatory hyper-
hidrosis vary widely (up to 90% in some series),
perhaps because of a lack of standardized follow-up
methods. Some patients may prefer surgery because
of its potential to permanently alleviate the condi-
tion. It may be appropriate for such a patient to
undergo surgery if the patient has been fully in-
formed by both a surgeon and a dermatologist of the
risks and benefits of all treatments options.

There are no studies assessing the effect of
systemic anticholinergic medications on palmar hy-
perhidrosis. Anecdotal reports indicate that the anti-
cholinergic systemic side effects are generally
intolerable.18,19,53

TREATMENT OF PLANTAR
HYPERHIDROSIS
Recommendations

1. Educate the patient regarding local hygiene
measures including changing the socks at least
twice daily, using an absorbent foot powder
twice daily, and alternating pairs of shoes on
a daily basis to allow full drying before wear-
ing. Avoid boots or sports shoes, which may
have an occlusive effect.

2. Initiate therapy with topical AlCl hexahydrate
in a regimen similar to that for palmar hyper-
hidrosis.

3. Tap water iontophoresis is a reasonable first-
line treatment for plantar hyperhidrosis.
Proper technique is essential and similar to
that described for palmar iontophoresis.

4. Intradermal botulinum toxin injections may be
offered to patients who fail to achieve a satis-
factory response with AlCl or iontophoresis.
The pain of botulinum toxin injections of the
foot is worse than for the axillary. Conse-
quently, local or regional anesthesia may be
required to manage the pain of plantar in-
jection.

5. Lumbar sympathectomy is not recommended
because of associated sexual dysfunction.

Discussion
Far fewer studies have been conducted that

addressed the treatment of plantar hyperhidrosis,
perhaps because plantar hyperhidrosis is less com-
mon or perceived as less problematic than axillary or
palmar disease. One large observational study sup-
ports the use of topical AlCl hexahydrate.30 Of 139
patients enrolled, 84% had a good or excellent re-
sponse to 30-40%AlCl in a salicylic acid gel. In a study
of 11 patients, 10 patients achieved euhidrosis using
25% AlCl in absolute ethanol.54 In 5 observational
studies of tap water iontophoresis, response rates
were between 90% and 100%.50-52,87,88

Although there are no published controlled stud-
ies of botulinum toxin in plantar hyperhidrosis, the
expert panel consensus is that the response rate is
slightly lower than in palmar disease, largely because
the thickened stratum corneum makes intradermal
injection more challenging. Approximately 50% of
patients with palmoplantar hyperhidrosis who un-
dergo endoscopic thoracic sympathectomy for ex-
cessive palmar sweating also have a reduction in
plantar hyperhidrosis.9,86

TREATMENT OF CRANIOFACIAL
HYPERHIDROSIS
Recommendations

1. Educate the patient to recognize and avoid
food triggers and other stimulating factors.

2. Although evidence is lacking, topical AlCl may
be tried, taking particular care to avoid the
eyes.
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3. Intradermal injection of botulinum toxin is
a reasonable option.

Discussion
The treatments for primary craniofacial hyper-

hidrosis are similar to those for craniofacial hyper-
hidrosis secondary to Frey syndrome or diabetic
neuropathy. Despite the lack of published studies,
a majority of the expert panel felt that a trial of topical
AlCl was warranted in many cases. Topical
glycopyrrolate has been usedwith success in patients
with gustatory hyperhidrosis secondary to Frey syn-
drome or diabetic neuropathy andmay have a similar
effect in primary craniofacial hyperhidrosis.89-92

In two small series evaluating botulinum toxin A
for frontal hyperhidrosis, all patients achieved
euhidrosis lasting longer than 5 months.36,93 In 6
observational series of botulinum toxin A for gusta-
tory hyperhidrosis, 163 of 165 patients responded
with a duration of 5-17 months.94-99 Data on the ef-
ficacy and safety of endoscopic thoracic sympathec-
tomy for craniofacial hyperhidrosis are extremely
limited.73,77,100,101 This option should be restricted to
selected patients who are unable to tolerate other
therapies and for whom the burden of hyperhidrosis
is severe. Patients should be informed of the local
results of this procedure including primary success
rate, adverse event rate, and rate of compensatory
hyperhidrosis.

REFERENCES

1. Adar R, Kurchin A, Zweig A, Mozes M. Palmar hyperhidrosis

and its surgical treatment: a report of 100 cases. Ann Surg

1977;186:34-41.

2. Strutton DR, Kowalski JW, Glaser DA, Stang PE. US prevalence

of hyperhidrosis and impact on individuals with axillary

hyperhidrosis: Results from a national survey. J Am Acad

Dermatol 2004;51:241-8.

3. Sato K, Kang WH, Saga K, Sato KT. Biology of sweat glands

and their disorders. I. Normal sweat gland function. J Am

Acad Dermatol 1989;20:537-63.

4. Sato K, Kang WH, Saga K, Sato KT. Biology of sweat glands

and their disorders. II. Disorders of sweat gland function.

J Am Acad Dermatol 1989;20:713-26.

5. Ro KM, Cantor RM, Lange KL, Ahn SS. Palmar hyperhidrosis:

evidence of genetic transmission. J Vasc Surgery 2002:382-6.

6. Herbst F, Plas EG, Fugger R, Fritsch A. Endoscopic thoracic

sympathectomy for primary hyperhidrosis of the upper

limbs. A critical analysis and long-term results of 480

operations. Ann Surg 1994;220:86-90.

7. James WD, Schoomaker EB, Rodman OG. Emotional eccrine

sweating. A heritable disorder. Arch Dermatol 1987;123:

925-9.

8. Drott C, Gothberg G, Claes G. Endoscopic transthoracic

sympathectomy: an efficient and safe method for the

treatment of hyperhidrosis. J Am Acad Dermatol 1995;33:

78-81.

9. Lee KH, Hwang PY. Video endoscopic sympathectomy for

palmar hyperhidrosis. J Neurosurg 1996;84:484-6.
10. Chiou TS, Chen SC. Intermediate-term results of endoscopic

transaxillary T2 sympathectomy for primary palmar hyperhi-

drosis. Br J Surg 1999;86:45-7.

11. Strutton D, Kowalski J, Glaser D, Stang D. Impact of hyper-

hidrosis on daily life and leisure activities in the US for

individuals with auxiliary hyperhidrosis: results from a na-

tional consumer panel. Scientific Poster, Am Acad Dematol

Meeting 2003.

12. Amir M, Arish A, Weinstein Y, Pfeffer M, Levy Y. Impairment in

quality of life among patients seeking surgery for hyperhi-

drosis (excessive sweating): preliminary results. Isr J Psychi-

atry Relat Sci 2000;37:25-31.

13. Naumann M, Hamm H, Lowe NJ. Effect of botulinum toxin

type A on quality-of-life measures in patients with excessive

axillary sweating: a randomized controlled trial. Br J Dermatol

2002;147:1218-26.

14. Swartling C, Naver H, Lindberg M. Botulinum A toxin

improves life quality in severe primary focal hyperhidrosis.

Eur J Neurol 2001;8:247-52.

15. Cina CS, Clase CM. The Illness Intrusiveness Rating Scale: A

measure of severity in individuals with hyperhidrosis. Qual

Life Res 1999;8:693-8.

16. Helewa M, Burrows R, Smith J, Williams K, Rabkin S. Report of

the Canadian Hypertension Society Concensus Conference:

1 definitions, evaluation, and classification of hypertensive

disorders in pregnancy. CMAJ 1997;157:715-25.

17. Rey E, Lelorier J, Burgess E, Lange I, Leduc L. Report of the

Canadian Hypertension Society Consensus Conference:

3 Pharmacologic treatment of hypertensive disorders in

pregnancy. CMAJ 1997;157:1245-54.

18. Altman R, Schwartz R. Emotionally induced hyperhidrosis.

Cutis 2002;69:336-8.

19. Leung AK, Chan PY, Choi MC. Hyperhidrosis. Int J Dermatol

1999;38:561-7.

20. Ghali F, Fine J. Idiopathic localized unilateral hyperhidrosis in

a child. Pediatr Dermatol 2000;17:25-8.

21. Bergmann I, Duauphin M, Naumann M, Flachenecker P,

Mullges W, Koltzenburg M, et al. Selective degeneration of

sudomotor fibers in Ross syndrome and successful treatment

of compensatory hyperhidrosis with botulinum toxin. Muscle

Nerve 1998;21:1790-3.

22. Glogau RG. Treatment of palmar hyperhidrosis with botuli-

num toxin. Semin Cutan Med Surg 2001;20:101-8.

23. Hund M, Kinkelin I, Naumann M, Hamm H. Definition of

axillary hyperhidrosis by gravimetric assessment. Arch Der-

matol 2001;138:539-41.

24. Naumann M, Lowe NJ. Botulinum toxin type A in treatment

of bilateral primary axillary hyperhidrosis: randomised, paral-

lel group, double blind, placebo controlled trial. Br Med J

2001;323:596-9.

25. Rompel R, Scholz S. Subcutaneous curettage vs. injection of

botulinum toxin A for treatment of axillary hyperhidrosis. J

Eur Acad Dermatol Venereol 2001;15:207-11.

26. Swinehart JM. Treatment of axillary hyperhidrosis: Combina-

tion of the starch-iodine test with the tumescent liposuction

technique. Dermatol Surg 2000;26:392-6.

27. Rayner CRW, Ritchie ID, Stark GP. Axillary hyperhidrosis, 20%

aluminium chloride hexahydrate, and surgery. Br Med J 1980;

280:1168.

28. Glent-Madsen L, Dahl JC. Axillary hyperhidrosis. Local treat-

ment with aluminium-chloride hexahydrate 25% in absolute

ethanol with and without supplementary treatment with

triethanolamine. Acta Derm Venereol 1988;68:87-9.



J AM ACAD DERMATOL

VOLUME 51, NUMBER 2

Hornberger et al 285
29. Scholes KT, Crow KD, Ellis JP, Harman RR, Saihan EM. Axillary

hyperhidrosis treated with alcoholic solution of aluminium

chloride hexahydrate. Br Med J 1978;2:84-5.

30. Benohanian A, Dansereau A, Bolduc C, Bloom E. Localized

hyperhidrosis treated with aluminum chloride in a salicylic

acid gel base. Int J Dermatol 1998;37:701-8.

31. Heckmann M, Ceballos-Baumann AO, Plewig G. Botulinum

toxin A for axillary hyperhidrosis (excessive sweating). N Engl

J Med 2001;344:488-93.

32. Odderson IR. Long-term quantitative benefits of botulinum

toxin type A in the treatment of axillary hyperhidrosis.

Dermatol Surg 2002;28:480-3.

33. Naver H, Swartling C, Aquilonius SM. Palmar and axillary

hyperhidrosis treated with botulinum toxin: one-year clinical

follow-up. Eur J Neurol 2000;7:55-62.

34. Schnider P, Binder M, Kittler H, Birner P, Starkel D, Wolff K,

et al. A randomized, double-blind, placebo-controlled trial of

botulinum A toxin for severe axillary hyperhidrosis. Br J

Dermatol 1999;140:677-80.

35. Sinclair MT, Russell W, Toosey N, Manji H, Cameron AEP,

Osman IS. Prospective double blind randomized controlled

trial of botulinum toxin A in axillary hyperhidrosis. Br J

Surgery 2001;88:80.

36. Tan SR, Solish N. Long-term efficacy and quality of life in the

treatment of focal hyperhidrosis with botulinum toxin A.

Dermatol Surg 2002;28:495-9.

37. Wollina U, Karamfilov T, Konrad H. High-dose botulinum

toxin type A therapy for axillary hyperhidrosis markedly

prolongs the relapse-free interval. J Am Acad Dermatol 2002;

46:536-40.

38. Salmanpoor R, Rahmanian MJ. Treatment of axillary hyperhi-

drosis with botulinum-A toxin. Int J Dermatol 2002;41:428-30.

39. Whatling PJ, Collin J. Botulinum toxin injection is an effective

treatment for axillary hyperhidrosis. Br J Surg 2001;88:814-5.

40. Heckmann M, Breit S, Ceballos-Baumann A, Schaller M,

Plewig G. Side-controlled intradermal injection of botulinum

toxin A in recalcitrant axillary hyperhidrosis. J Am Acad

Dermatol 1999;41:987-90.

41. Bushara KO, Park DM, Jones JC, Schutta HS. Botulinum

toxin—a possible new treatment for axillary hyperhidrosis.

Clin Exp Dermatol 1996;21:276-8.

42. Glogau RG. Botulinum A neurotoxin for axillary hyperhidrosis.

No sweat Botox. Dermatol Surg 1998;24:817-9.

43. Naumann M, Lowe NJ, Kumar CR, Hamm H. Botulinum toxin

type A is a safe and effective long-term treatment for axillary

hyperhidrosis: a prospective study. Arch Dermatol 2003;139:

731-6.

44. Breach NM. Axillary hyperhidrosis: surgical cure with aes-

thetic scars. Ann R Coll Surg Engl 1979;61:295-7.

45. Borges AF. For axillary hyperhidrosis, W-plastic fusiform

excision. Va Med 1981;108:550-2.

46. Moran KT, Brady MP. Surgical management of primary

hyperhidrosis. Br J Surg 1991;78:279-83.

47. Shenaq SM, Spira M, Christ J. Treatment of bilateral axillary

hyperhidrosis by suction-assisted lipolysis technique. Ann

Plast Surg 1987;19:548-51.

48. Lillis PJ, Coleman WP 3rd. Liposuction for treatment of

axillary hyperhidrosis. Dermatol Clin 1990;8:479-82.

49. Zacherl J, Huber ER, Imhof M, Plas EG, Herbst F, Fugger R.

Long-term results of 630 thoracoscopic sympathicotomies

for primary hyperhidrosis: The Vienna experience. Eur J Surg

Suppl 1998;68:43-6.

50. Akins DL, Meisenheimer JL, Dobson RL. Efficacy of the drionic

unit in the treatment of hyperhidrosis. J Am Acad Dermatol

1987;16:828-32.
51. Abell E, Morgan K. The treatment of idiopathic hyperhidrosis

by glycopyrronium bromide and tap water iontophoresis. Br

J Dermatol 1974;91:87-91.

52. Grice K, Sattar H, Baker H. Treatment of idiopathic hyperhi-

drosis with iontophoresis of tap water and poldine metho-

sulphate. Br J Dermatol 1972;86:72-8.

53. Stolman LP. Treatment of hyperhidrosis. Dermatol Clin 1998;

16:863-9.

54. Jensen O, Karlsmark T. Palmoplantar hyperhidrosis. Treat-

ment with alcohol solution of aluminium chloride hexahy-

drate: a simple method of transpiration measurement.

Dermatologica 1980;161:133-5.

55. Stolman LP. Treatment of excess sweating of the palms by

iontophoresis. Arch Dermatol 1987;123:893-6.

56. Dahl JC, Glent-Madsen L. Treatment of hyperhidrosis man-

uum by tap water iontophoresis. Acta Derm Venereol 1989;

69:346-8.

57. Reinauer S, Neusser A, Schauf G, Holzle E. Iontophoresis with

alternating current and direct current offset (AC/DC ionto-

phoresis): a new approach for the treatment of hyperhidrosis.

Br J Dermatol 1993;129:166-9.

58. Shen JL, Lin GS, Li WM. A new strategy of iontophoresis for

hyperhidrosis. J Am Acad Dermatol 1990;22:239-41.

59. Lowe NJ, Yamauchi PS, Lask GP, Patnaik R, Iyer S. Efficacy and

safety of botulinum toxin type A in the treatment of palmar

hyperhidrosis: a double-blind, randomized, placebo-con-

trolled study. Dermatol Surg 2002;28:822-7.

60. Saadia D, Voustianiouk A, Wang AK, Kaufmann H. Botulinum

toxin type A in primary palmar hyperhidrosis: randomized,

single-blind, two-dose study. Neurology 2001;57:2095-9.

61. Schnider P, Binder M, Auff E, Kittler H, Berger T, Wolff K.

Double-blind trial of botulinum A toxin for the treatment of

focal hyperhidrosis of the palms. Br J Dermatol 1997;136:548-

52.

62. Solomon BA, Hayman R. Botulinum toxin type A therapy for

palmar and digital hyperhidrosis. J Am Acad Dermatol 2000;

42:1026-9.

63. Vadoud-Seyedi J, Heenen M, Simonart T. Treatment of

idiopathic palmar hyperhidrosis with botulinum toxin. Report

of 23 cases and review of the literature. Dermatology 2001;

203:318-21.

64. Naumann M, Hofmann U, Bergmann I, Hamm H, Toyka KV,

Reiners K. Effective treatment with intracutaneous botulinum

toxin. Arch Dermatol 1998;134:301-4.

65. Schnider P, Moraru E, Kittler H, Binder M, Kranz G, Voller B,

et al. Treatment of focal hyperhidrosis with botulinum toxin

type A: long-term follow-up in 61 patients. Br J Dermatol

2001;145:289-93.

66. Naver H, Swartling C, Aquilonius SM. Treatment of focal

hyperhidrosis with botulinum type A: a brief overview and

methodology and 2 years experience. Eur J Neurol 1999;6:

S117-120.

67. Swartling C, Farnstrand C, Abt G, Stalberg E, Naver H. Side-

effects of intradermal injections of botulinum A toxin in the

treatment of palmar hyperhidrosis: a neurophysiological

study. Eur J Neurol 2001;8:451-6.

68. Trindade de Almeida A, Kadunc B, Marins de Oliveira E.

Improving botulinum therapy for palmar hyperhidrosis. J Am

Acad Dermatol 2001;45:587-9.

69. Fujita M, Mann T, Mann O, Berg D. Surgical pearl: use of nerve

blocks for botulinum toxin treatment of palmar-plantar

hyperhidrosis. J Am Acad Dermatol 2001;45:587-9.

70. Blaheta HJ, Vollert B, Zuder D, Rassner G. Intravenous re-

gional anesthesia (Bier’s block) for botulinum toxin therapy



J AM ACAD DERMATOL

AUGUST 2004

286 Hornberger et al
of palmar hyperhidrosis is safe and effective. Dermatol Surg

2002;28:666-72.

71. Vollert B. Intravenous regional anaesthesia for treatment of

palmar hyperhidrosis with botulinum toxin type A. Br J

Dermatol 2001;144:628-50.

72. Yamamoto H, Kanehira A, Kawamura M, Okada M, Ohkita Y.

Needlescopic surgery for palmar hyperhidrosis. J Thorac

Cardiovasc Surg 2000;120:276-9.

73. Han PP, Gottfried ON, Kenny KJ, Dickman CA. Biportal

thoracoscopic sympathectomy: surgical techniques and clin-

ical results for the treatment of hyperhidrosis. Neurosurgery

2002;50:306-12.

74. Fox AD, Hands L, Collin J. The results of thoracoscopic

sympathetic trunk transection for palmar hyperhidrosis and

sympathetic ganglionectomy for axillary hyperhidrosis. Eur J

Vasc Endovasc Surg 1999;17:343-6.

75. Shachor D, Jedeikin R, Olsfanger D, Bendahan J, Sivak G,

Freund U. Endoscopic transthoracic sympathectomy in the

treatment of primary hyperhidrosis. A review of 290 sympa-

thectomies. Arch Surg 1994;129:241-4.

76. Noppen M, Vincken W. Thoracoscopic sympathicolysis for

essential hyperhidrosis: effects on pulmonary function. Eur

Respir J 1996;9:1660-4.

77. Meagher RJ, Narayan RK, Furukawa S, Garza J, Ruchinskas R.

Endocsopic thoracic sympathectomy for essential hyperhi-

drosis: Outcomes analysis in 50 patients. Neurosurgery 2001;

49:539.

78. Kim BY, Oh BS, Park YK, Jang WC, Suh HJ, Im YH. Micro-

invasive video-assisted thoracoscopic sympathicotomy for

primary palmar hyperhidrosis. Am J Surg 2001;181:540-2.

79. Goh PM, Cheah WK, De Costa M, Sim EK. Needle-

scopic thoracic sympathectomy: treatment for palmar hyper-

hidrosis. Ann Thorac Surg 2000;70:240-2.

80. Yim AP, Liu HP, Lee TW, Wan S, Arifi AA. ‘Needlescopic’ video-

assisted thoracic surgery for palmar hyperhidrosis. Eur J

Cardiothorac Surg 2000;17:697-701.

81. Chen W-F, Fu A, Lin S-Z. Limited endoscopic sympathectomy

for palmar hyperhidrosis. Neurosurgery 1998;43:694.

82. Deblier I, Breek JK, Herregodts P, Rutsaert R. Regarding

‘‘Upper dorsal thoracoscopic sympathectomy for palmar

hyperhidrosis: improved intermediate-term results.’’. J Vasc

Surg 1997;25:961-2.

83. Kim K-T, Kim IH, Sun K, Lee I, Kim HM. Thoracoscopic T-3

sympathicotomy for palmar hyperhidrosis. Cardiopulm Crit

Care J 1999;116:373S-4S.

84. Kopelman D, Hashmonai M, Ehrenreich M, Bahous H, Assalia

A. Upper dorsal thoracoscopic sympathectomy for palmar

hyperhidrosis: improved intermediate-term results. J Vasc

Surg 1996;24:194-9.

85. Lin T-S, Kuo S-J, Chou M-C. Uniportal endoscopic thoracic

sympathectomy for treatment of palmar and axillary hyper-

hidrosis: Analysis of 2000 cases. Neurosurgery 2002;51:84-7.

86. Chuang K-S, Liu J-C. Long-term assessment of percutaneous

stereotactic thermocoagulation of upper thracic ganglionec-

tomy and sympathectomy for palmar and craniofacial hy-

perhidrosis in 1742 cases. Neurosurgery 2002;51:963-70.

87. Bouman H. The treatment of hyperhidrosis of hands and feet

with constant current. Am J Phys Med 1952;31:158-69.
88. Shrivastava SN, Singh G. Tap water iontophoresis in palmo-

plantar hyperhidrosis. Br J Dermatol 1977;96:189-95.

89. Hayes LL, Novack AJ, Worsham JC. The Frey syndrome:

a simple, effective treatment. Otolaryngol Head Neck Surg

1982;90:419-25.

90. May JS, McGuirt F. Frey’s Syndrome: Treatment with topical

glycopyrrolate. Head Neck 1989:85-9.

91. Shaw JE, Abbott CA, Tindle K, Hollis S, Boulton AJ. A ran-

domised controlled trial of topical glycopyrrolate, the first

specific treatment for diabetic gustatory sweating. Diabetol-

ogia 1997;40:299-301.

92. Seukeran DC, Highet AS. The use of topical glycopyrrolate in

the treatment of hyperhidrosis. Clin Exp Dermatol 1998;23:

204-5.

93. Kinkelin I, Hund M, Naumann M, Hamm H. Effective treat-

ment of frontal hyperhidrosis with botulinum toxin A. Br J

Dermatol 2000;143:824-7.

94. Naumann M, Zellner M, Toyka KV, Reiners K. Treatment of

gustatory sweating with botulinum toxin. Ann Neurol 1997;

42:973-5.

95. Bjerkhoel A, Trobbe O. Frey’s syndrome: treatment with

botulinum toxin. J Laryngol Otology 1997;111:839-44.

96. Laskawi R, Drobik C, Schonebeck C. Up-to-date report of

botulinum toxin type A treatment in patients with gustatory

sweating (Frey’s syndrome). Laryngoscope 1998;108:381-4.

97. Laccourreye O, Akl E, Gutierrez-Fonseca R, Garcia D, Brasnu D,

Bonan B. Recurrent gustatory sweating (Frey syndrome) after

intracutaneous injection of botulinum toxin type A: inci-

dence, management, and outcome. Arch Otolaryngol Head

Neck Surg 1999;125:283-6.

98. Beerens AJF, Snow GB. Botulinum toxin A in the treatment of

patients with Frey syndrome. Br J Surg 2001;89:116-9.

99. Guntinas-Lichius O. Increased botulinum toxin type A dosage

is more effective in patients with Frey’s Syndrome. The

Laryngoscope 2002;112:746-9.

100. Kao MC, Chen YL, Lin JY, Hsieh CS, Tsai JC. Endoscopic

sympathectomy treatment for craniofacial hyperhidrosis.

Arch Surg 1996;131:1091-4.

101. Chen HJ, Lu K, Liang CL. Transthoracic endoscopic T-2, 3

sympathectomy for facial hyperhidrosis. Auton Neurosci

2001;93:91-4.

102. Karamfilov T, Konrad H, Karte K, Wollina U. Lower relapse rate

of botulinum toxin A therapy for axillary hyperhidrosis by

dose increase. Arch Dermatol 2000;136:487-90.

103. Odderson IR. Hyperhidrosis treated by botulinim A exotoxin.

Dermatol Surg 1998;24:1237-41.

104. Leung AKC. Botulinum toxin therapy for hyperhidrosis. Int J

Dermatol 2000;39:160.

105. Naumann M, Hamm H. Treatment of axillary hyperhidrosis. Br

J Surg 2002;89:259-61.

106. Vadoud-Seyedi J, Simonart T, Heenen M. Treatment of

plantar hyperhidrosis with dermojet injections of botulinum

toxin. Dermatology 2000;201:179.

107. Phillips D, Handa A, Collin J. Efficacy and durability of

botulinum toxin for hyperhidrosis evaluated by patient

initiated re-attendance. Br J Surgery 2002;89:18-9.


	Recognition, diagnosis, and treatment of primary focal hyperhidrosis
	Methods
	Scope
	Recognition
	Recommendation
	Discussion

	Diagnosis of primary focal hyperhidrosis
	Recommendation
	Discussion

	Evaluation
	Recommendations
	Discussion

	Treatment of axillary hyperhidrosis
	Recommendations
	Discussion

	Treatment of palmar hyperhidrosis
	Recommendations
	Discussion

	Treatment of plantar hyperhidrosis
	Recommendations
	Discussion

	Treatment of craniofacial hyperhidrosis
	Recommendations
	Discussion

	References


