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Hyperhidrosis (HH) is a chronic disorder of excess sweat production that may have a significant adverse
effect on quality of life. A variety of treatment modalities currently exist to manage HH. Initial treatment
includes lifestyle and behavioral recommendations. Antiperspirants are regarded as the first-line therapy for
primary focal HH and can provide significant benefit. Iontophoresis is the primary remedy for palmar and
plantar HH. Botulinum toxin injections are administered at the dermal-subcutaneous junction and serve as
a safe and effective treatment option for focal HH. Oral systemic agents are reserved for treatment-resistant
cases or for generalized HH. Energy-delivering devices such as lasers, ultrasound technology, microwave
thermolysis, and fractional microneedle radiofrequency may also be utilized to reduce focal sweating.
Surgery may be considered when more conservative treatments have failed. Local surgical techniques,
particularly for axillary HH, include excision, curettage, liposuction, or a combination of these techniques.
Sympathectomy is the treatment of last resort when conservative treatments are unsuccessful or intolerable,
and after accepting secondary compensatory HH as a potential complication. A review of treatment
modalities for HH and a sequenced approach are presented. (J Am Acad Dermatol 2019;81:669-80.)
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TRIGGER AVOIDANCE AND CLOTHING

Patients should avoid hyperhidrosis (HH) trig-
gers, including crowded areas, emotional provoca-
tions, spicy foods, and alcohol." The avoidance of
tight clothing, man-made synthetic fabrics, and
occlusive footwear may also help. Other strategies
include masking sweat using underarm liners or
dress shields,”" frequent sock and shoe changes,
leather shoes, absorbent shoe insoles, foot powder,
and cotton or wool socks.’

TOPICAL ANTIPERSPIRANTS

Key points

e Aluminum chloride hexahydrate is the most
commonly used topical medication for mild
to moderate hyperhidrosis

e Antiperspirants should be applied to dry
skin before bedtime

¢ Antiperspirants need to stay on the skin for
6 to 8 hours before being washed off

¢ Aluminum chloride hexahydrate blocks the
lumen of the distal eccrine sweat gland ducts

e No evidence exists that links the use of
aluminum-containing antiperspirants to Alz-
heimer disease

¢ No clear link exists between the use of
aluminum-containing antiperspirants and
breast cancer

Aluminum chloride hexahydrate (ACH) is the
most frequent and effective topical medication that
is used to relieve mild to moderate symptoms.” Its
wide availability, cost effectiveness, and ease of use
render it a first-line treatment.” ACH concentrations
range from 6.25% to 40% in water, alcohol, ether, or
glycerol.” Over-the-counter (OTC) antiperspirants
contain a maximum concentration of 12.5% ACH.
Frequently used prescription formulations include
20% aluminum chloride in ethyl alcohol, 6.25%
aluminum tetrachloride, and 12% aluminum chloride
in sodium carbonate—water.”

Metal salts of aluminum interact with sweat
mucopolysaccharides to form precipitates that block
the eccrine sweat gland duct lumen.”"” Sweat is still
produced, as shown by the appearance of miliaria
during heat stress behind the obstruction.'’ The
effect is transient and the mechanical plug is shed
with normal skin renewal.'' Histologic analysis
reveals atrophy of eccrine sweat glands and cells
lining the secretory ducts.'” Other less commonly
used metallic salts, including zirconium, vanadium,
and indium, are thought to work through the same
mechanism.” Patients reported excellent to good
satisfaction rates in 94% of axillary, 84% of plantar,
and 60% of palmar cases."'
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Prescription strength and OTC antiperspirant for-
mulations should be applied to dry skin at bedtime
when sweat rates are low and should stay on the skin
for 6 to 8 hours before being washed off.*"'*!
Lotion formulations may help achieve an even
application compared with stick or roll-on applica-
tors.'? ACH applications should be repeated every 24
to 48 hours until anhidrosis is attained."” Clinical
efficacy in many cases is noted in 1 to 2 weeks.'" After
symptom relief, maintenance therapy can be tailored
individually depending upon the resultant effect, side
effects, and events anticipated by the patient to entail
excessive perspiration. Maintenance therapy usually
consists of ACH application 1 to 2 times a week."
Skin irritation occurs in 21% of patients,'” correlating
with higher aluminum chloride concentrations.'®
Irritation can be ameliorated by increasing the
interval between applications, using the lowest
concentration of ACH possible, using aluminum
chloride formulations in a salicylic acid gel
base rather than aqueous alcohol,'”'® applying
triethanolamine,'” moisturizers,” or topical hydro-
cortisone'” after antiperspirant application, or using
prescription-strength antiperspirant sparingly with
OTC antiperspirant on other days."”

Early research suggested a possible link between
aluminum exposure and Alzheimer disease through
neurofibrillary tangles induced by aluminum in rab-
bit brains.”’ In addition, aluminum levels in the
brains of patients with Alzheimer disease were
determined to be 1.4 times higher than those in
control subjects.”” Later studies showed only a
negligible association, with no evidence linking the
use of aluminum-containing antiperspirants to
Alzheimer disease.”” The Alzheimer’s Association
and experts no longer believe that exposure to
everyday sources of aluminum (including antiper-
spirants) causes Alzheimer disease.”"

It has also been theorized that aluminum antiper-
spirants increase the risk of breast cancer because
most breast cancers develop in the upper outer part
of the breast near the axilla.”” It was speculated that
chemicals in antiperspirants, including aluminum,
that are absorbed into the skin, especially through
nicked skin during shaving, may lead to cancerous
cellular DNA or interfere with the action of estrogen,
thus promoting the growth of both cancer and
noncancer breast cells.”” It was hypothesized that
aluminum ions can penetrate the cells’ nuclei and
cause instability of the genome that can potentially
be expressed by defective DNA repair systems (eg,
interfering with cross-linking of DNA strands),
creating DNA replication errors and decreasing the
rate of DNA synthesis.”” Despite these assumptions,
no substantial evidence supports that any underarm
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Abbreviations used:

ACH: aluminum chloride hexahydrate
BTX: botulinum toxin

HH:  hyperhidrosis

MU:  mouse unit

cosmetic chemical (including aluminum) increases
the risk of breast cancer.”’ According to the American
Cancer Society, because of the low absorption of
aluminum, there is no clear link between antiperspi-
rants containing aluminum and breast cancer.”’

Several other topical formulations have been
developed, including aluminum zirconium trichlor-
ohydrex, anticholinergics, BTX, and multiple astrin-
gent agents. Clinical strength OTC antiperspirants use
aluminum zirconium trichlorohydrex as the active
ingredient. They create superficial duct blockages that
last several days without significant skin irritation."”
Topical anticholinergic medications, including prop-
antheline, scopolamine, diphemanil methylsulfate,
atropine sulfate, and glycopyrrolate, have been used
to treat HH*?*7> with inconsistent efficacy. Topical
glycopyrrolate (0.5% to 4% solution, gel, cream, or
pads) and 3% topical oxybutynin are the most
commonly used topical anticholinergic agents.”*”’
Adverse effects include skin irritation, pruritus, head-
ache, dizziness, sore throat, mydriasis, dry mouth,
constipation, and nasopharyngitis.”****% !

BTX is a common effective injectable medication
for HH, but its large molecular size prevents it from
crossing intact skin."* New topical BTX preparations
are being explored, including transdermal drug de-
livery by jet nebulization and the noncovalent bind-
ing of the toxin to a proprietary peptide to transport it
across intact skin, ‘"%

In the 1960s and 1970s, astringent medications,
including 10% glutaraldehyde, 5% to 20% formalin
solution, or 2% to 5% tannic acid, were topically used
to manage HH. These preparations temporarily clog
the eccrine sweat gland duct by altering keratin in the
stratum corneum.’ Disadvantages of their use
include skin staining,”” frequent contact dermatitis,
inadequate long-term efficacy,”®"” and central ner-
vous system toxicity.'**

ORAL AGENTS

Key points

¢ Oral systemic medications are reserved for
treatment-resistant cases or generalized
hyperhidrosis

e Anticholinergics are the most commonly
used oral medications for hyperhidrosis
treatment

Nawrocki and Cha 671

¢ Adverse effects of anticholinergic agents
force one-third of patients to discontinue
treatment

Although not approved by the US Food and Drug
Administration (FDA), oral anticholinergics are
commonly used for generalized or multifocal pri-
mary HH.">" Anticholinergics operate by competi-
tively inhibiting the effect of acetylcholine, which
stimulates postsynaptic muscarinic receptors to
induce eccrine sweat gland secretion.”’ Forms of
anticholinergic medications include topical gel,
tablet, slow-release tablet, and transdermal
patch.”*”* Adverse effects of anticholinergic agents
force up to one-third of patients to discontinue
treatment’” and include dry mouth, blurred vision,
dry eyes, hyperthermia, orthostatic hypotension,
gastrointestinal complaints, urinary retention, tachy-
cardia, drowsiness, dizziness, and confu-
sion.”"?7?27°°7  Simultaneous use of  other
medications with anticholinergic activity, including
anti-Parkinson drugs, phenothiazines, and tricyclic
antidepressants, add to the antimuscarinic effects of
the anticholinergic agents.’”

Oral anticholinergics are contraindicated for use
in patients with pyloric stenosis, paralytic ileus, and
myasthenia gravis.””” They are relatively contra-
indicated in individuals with gastroesophageal reflux
disease, cardiac insufficiency, closed-angle glau-
coma, and bladder outlet obstruction.”””

Glycopyrrolate, the most commonly used anti-
cholinergic for HH,” is a quaternary amine. It has
limited ability to cross lipid membranes, including
the blood—brain barrier, and therefore it has fewer
side effects.”” The initial glycopyrrolate dose is 1 to
2 mg twice daily.”® Oxybutynin, another common
anticholinergic drug used in HH, is a tertiary amine
that crosses lipid membranes. Oxybutynin dosage
starts at 2.5 mg once daily but can gradually be
increased up to 10 to 15 mg daily.”**%* Gradually
increasing doses of anticholinergic medications may
reduce side effects and increase tolerability.”*"’
Maximum efficacy is typically achieved in 1 week,
followed by continued maintenance treatment.”’

Other potential oral medications with limited
available data include beta-blockers and benzodiaz-
epines, which can be successful in anxiety-triggered
HH.”* Oral clonidine reduces sweating in general-
ized HH and paroxysmal localized HH.’*%7°
Indomethacin is reportedly efficient in the treatment
of generalized HH, presumably by inhibiting pros-
taglandin E2 formation, which stimulates sweat
secretion in vitro.”*”® Calcium channel blockers
also reduce sweating, likely by inhibiting calcium-
dependent acetylcholine release.””
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IONTOPHORESIS

Key points

e Jontophoresis is effective and is considered
the primary treatment for palmar and
plantar hyperhidrosis

e At-home iontophoresis treatment devices
may yield improved compliance

e Alterations to the liquid medium used in
iontophoresis devices may amplify the anhi-
drotic effect

Tontophoresis is a cost-effective, safe therapy
approved by the US FDA that is most appropriate
for palmar and plantar HH."”"" Three devices are
registered by the FDA: RA Fischer (RA Fischer Co,
Northridge, CA), Hidrex USA (Hidrex USA, LLC,
Austin, TX), both of which require a prescription,
and Drionic (General Medical Co, Los Angeles, CA),
which is available without a prescription.
Iontophoresis treatment uses galvanic current
transfer through undamaged skin immersed in
liquid.>”*7* The anode (positively charged) elec-
trode, when submerged in simple tap water ionto-
phoresis, repels hydrogen ions (H+) into the eccrine
ducts. Theories concerning the underlying mecha-
nism of action include blockage of sweat secretion
and flow by a hyperkeratotic plug,” interference
with the sweat secretion electrochemical gradient,”®
blockage of sympathetic nerve transmission,”” and a
reduction in pH due to hydrogen ion accumula-
tion.”"7*7>7777 Jontophoresis  is  principally
restricted to the palmoplantar locations, *" even
though special axillary electrodes (foam pads soaked
in water) have been developed.”'

Iontophoresis is performed 3 to 4 times per week
for 20 to 30 minutes at a current of 15 to 20 mA.">% %"
Approximately 6 to 15 treatments are commonly
required to attain anhidrosis,”'>® and the effects
usually last for 2 to 14 weeks.”® Maintenance
treatments are performed every 1 to 4 weeks.'”"*%
Available at-home treatment devices yield better
compliance.”” Tontophoresis is effective in 80% of
cases,”™ but symptoms can initially worsen before
improving. Therapeutic success and side effect
incidence depend on current intensity.”"

Modifications to simple tap water iontophoresis
with aluminum chloride, anticholinergic agents, or
BTX added to the medium can amplify the anhidrotic
effect.”” 777 potential contraindications to ionto-
phoresis include pregnancy, substantial metal im-
plants, cardiac conditions, epilepsy, and implantable
electronic devices, including pacemakers, 75100
Of concern are the possible hazardous effects that
can derive from the electric current involved in the
procedure. Parts of the body that the current must go
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through should not contain metal. Adverse effects
include discomfort,'”" dryness,"” paresthesias,q’%
erythema,'”’ and transient vesiculation of the
affected area.”*"*1°! Side effects can be ameliorated
with moisturizers, topical corticosteroid cream,'” or a
decrease in treatment frequency or intensity.()‘ﬁ’s()

INJECTABLE THERAPIES: BTX

Key points

¢ Botulinum toxin is a common, safe, and
effective injectable medication for focal
hyperhidrosis

¢ Botulinum toxin injections are administered
at the dermal—subcutaneous junction

¢ The most common complaint related to bot-
ulinum toxin treatment is pain

e Most patients with axillary hyperhidrosis
experience excellent results from botulinum
toxin treatment

e Most patients with hyperhidrosis require 1
to 2 botulinum toxin treatments annually

BTX-A and, to a lesser degree, BTX-B are the
serotypes frequently used for HH. The FDA
approved onabotulinum toxin-A for severe primary
axillary HH treatment.'’* BTX-B (Myobloc; Solstice
Neurosciences, Inc, San Francisco, CA) is approved
only for cervical dystonia.” Four commercial types
are clinically available for use in the USA: 3 BTX-A
formulations, including onabotulinum (Botox;
Allergan, Irvine, CA), incobotulinum (Xeomin;
Merz Pharmaceuticals, Greensboro, NC), and abo-
botulinum (Dysport; Galderama Laboratories, Fort
Worth, TX), and 1 BTX-B formulation, namely
rimabotulinum (Myobloc).'”

BTX is a natural protein produced by the Gram-
positive anaerobe Clostridium  botulinum.” BTX
cleaves the soluble NSF attachment protein receptor
that facilitates fusion of the synaptic vesicles with the
presynaptic membrane, inhibiting presynaptic
exocytosis and cholinergic transmission to postgan-
glionic receptors that innervate eccrine sweat
glands.'”""""  BTX-A  breaks the  25kD
synaptosomal-associated protein, and BTX-B splits
the vesicle-associated membrane protein (synapto-
brevin).(>4l()/i4llzfll’i

Contraindications to BTX include peripheral
motor neuropathy or neuromuscular junction dis-
eases (myasthenia gravis or Lambert—Eaton syn-
drome), pregnancy, lactation, allergy to any of the
injectable components, and medications, such as
aminoglycosides, penicillamines, cholinesterase in-
hibitors, quinine, and calcium channel antago-
nists, 1001071095118 Regarding dosing, 1 mouse
unit (MU) of onabotulinum is equivalent to 3 MUs of
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abobotulinum''” and 40 MUs of rimabotuli-
num.'"”'** For each administration, the highest
onabotulinum dose should not exceed 300 to
400 units. The onabotulinum dose should not sur-
pass >400 units over a 4-month period.”'"
Onabotulinum and abobotulinum are diluted with
0.9% saline for clinical use.''>'** Rimabotulinum
does not require reconstitution.''” BTX is placed at
the dermal—subcutaneous junction, approximately
2.5 mm below the skin.'*" Typically, 10 to 20
injections are administered, spaced 1 to 2 cm apart.
For onabotulinum toxin A, the average dose is 1 unit/
cm? (3-4 U every 1.5-2 cm) and up to 50 to 100 units
per axilla."”'*> Abobotulinum toxin A treatment
usually requires 100 to 300 units per axilla. The
palms and soles usually require higher total doses.'*°

The most common complaint is pain caused by
injections, particularly in the palmar and plantar
regions. On average, discomfort lasts for 2.4 days,
although it may extend up to 10 days."'"’
Techniques to reduce pain include needle-free
anesthesia,'*® cryoanalgesia,'”” vibration anal-
gesia,'”’ pocketed microneedles,'”' topical anes-
thetics,’”*'*  dilution  with  lidocaine, "%
sedation, intravenous regional anesthesia,'*° and
nerve blocks."”” For the palms, ulnar, median, and
radial nerve blocks or a modified Bier block can be
effective.'”*""" For plantar applications, posterior
tibial nerve and sural nerve blocks may be used.”'*
A common side effect associated with palmar BTX
injections is temporary weakness of the thenar
eminence muscles,”" demonstrated by grip weak-
ness.'*? A potential side effect of craniofacial BTX
injections is functional or cosmetic defects caused by
inadvertent muscle weakness.'”""° Most patients
experience excellent axillary BTX treatment re-
sults'** with 82% to 87% efficacy.”™'’ Plantar BTX
treatment is less effective, with approximately 50% of
patients dissatisfied.'”* Sweat reduction is observed
within 2 to 4 days and becomes significant after
approximately 2 weeks.'?” The typical therapeutic
result is similar regardless of the location treated and
persists for 6 to 8 months, "> 7 7Y requiring 1
to 2 BTX therapy sessions annually ! !12%:125:127.150
Concerns regarding seroconversion and treatment
resistance to BTX-A formulations have led to the
interest in the use of BTX-B. Compared with BTX-A,
BTX-B exhibits a quicker response (5-7 days) but
with  a reduced period of action (2-
3 months),'*"'?15" a broader side effect range,”"”!
and more painful administration.""”

Many insurance companies consider BTX treat-
ment for HH necessary only after other topical
treatments have failed; otherwise, BTX therapy can
become costly to the patient.
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Sweat reduction devices

Microwave thermolysis. A microwave ther-
molysis device, MiraDry (Miramar Labs, Sunnyvale,
CA), has been approved by the FDA for the treatment
of primary axillary HH."*'" It creates irreversible
thermolysis and destruction of eccrine sweat glands
by rotation of water molecules.””">*"”" Overall
efficacy of 90%, persisting for >12 months, has
been reported.'” Histologically, a substantial
decrease in the amount of eccrine and apocrine
sweat glands, as well as deep dermal fibrosis, has
been shown.'”>""%"%” Side effects include discom-
fort, edema, erythema, ecchymosis, axillary tender-
ness or pain, numbness, temporary altered
sensation, subcutaneous nodules, permanent patchy
alopecia, compensatory HH and, rarely, brachial
plexus injury with transient median and ulnar
neuropathy.70:152:153,155,160-162

Ultrasound therapy. Ultrasound therapy pro-
vides low levels of focused thermal injury to the
eccrine units, leading to wound healing and collagen
remodeling. An intense focused ultrasound device
(Ulthera Inc, Mesa, AZ) was approved by the US FDA
for skin tightening and lifting procedures.'® Side
effects include temporary tenderness, redness,
numbness, and bruising.'* An 80% reduction in
sweating and a 90% satisfaction rate have been
reported.'””  Another ultrasound system, VASER
(SoltaMedical, Inc, Hayward, CA), has been
approved by the US FDA for soft tissue emulsification
and body contouring. It concentrates ultrasonic
power that is introduced inside the soft tissue via
the machine’s probe."!

Fractional microneedle radiofrequency.
Fractional microneedle radiofrequency involves the
insertion of microneedles into the skin and emission
of bipolar thermal energy directly to the eccrine
sweat glands with minimal epidermal trauma.'**'°’
Adverse effects include mild pain, swelling, and
redness.'®” Histologic analysis shows reduction in
the size and number of eccrine and apocrine sweat
glands.lm’l_()

Noninvasive laser treatments. Noninvasive
laser treatments using 1064-nm neodymium-doped
yttrium aluminum garnet laser,'”" pulsed-diode
laser,'”* and long-pulsed 800-nm diode laser'’™”
have shown mixed results, with some resulting in
reduced sweating and others exacerbating HH.

Subdermal laser procedures. Subdermal laser
procedures using 1064- and 1320-nm neodymium-
doped yttrium aluminum garnet lasers and 924- and
975-nm diode-powdered lasers' "' "*'"> cause dam-
age to eccrine sweat glands through microvesicula-
tion, desquamation, cell rupture, decapitation, or
vaporization.'>'”” Side effects include transient
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Botulinum Toxin Injections

Fig 1. The treatment approach for a patient presenting with hyperhidrosis. HH, Hyperhidrosis.

local pain, reduced sensation lasting up to 3 to
5 weeks, hair reduction, hematoma, edema, burns,
skin erosion, and compensatory HH.' ">

SURGICAL TREATMENT OF

HYPERHIDROSIS

Key points

¢ Surgery is considered when conservative
treatments have failed

¢ Local surgical techniques include excision,
curettage, liposuction, or a combination of
these techniques

e Sympathectomy is the treatment of last
resort in the management of hyperhidrosis

¢ The most common long-term complication af-
ter sympathectomy is compensatory sweating

Surgery is used when conservative treatments have
failed."”” Local surgical techniques for axillary HH

include excision, curettage, liposuction, and a com-
bination of these techniques.” The excision of subcu-
taneous tissue removes the base of the sweat glands
and thus eliminates sweat production. Radical skin
excision possesses undesirable side effects including
scarring and restricted arm movement, %5015
whereas a skin-sparing procedure, known as the
Shelley procedure, involves only nominal skin exci-
sion and therefore minimal scarring.'®"'%
Subcutaneous liposuction curettage is a newer tech-
nique using a small incision through which a curette
or liposuction cannula is inserted for almost complete
elimination of the axillary eccrine and apocrine sweat
glands."”*""® This procedure reduces the risk of
scarring but carries a risk of complications, including
bleeding, pain, bruising, skin erosion, infection,
ecchymosis, hyperpigmentation, seroma, damage to
the brachial plexus, dysesthesia, hair loss, recurrence
of HH, and compensatory sweating.' "%
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Sympathectomy is the treatment of last resort in
HH.'”” The procedure aims to cut off the sympathetic
signals from reaching the eccrine sweat glands
through bilateral sympathectomy or ganglionectomy
by transecting, resecting, cutting, ablating, or clip-
ping the involved sympathetic nerves.'”” The
preferred patients for endoscopic thoracic sympa-
thectomy include those whose HH began at an early
age, are <25 years of age, have a body mass index
<28 kg/m?, do not exhibit nocturnal sweating, are
relatively healthy, and do not have bradycardia.'”’
Endoscopic thoracic sympathectomy is indicated for
palmar (T2 and T3 ganglia), craniofacial (above the
third rib), and axillary (T3 and T4 ganglia) HH.'**'%?
Endoscopic lumbar sympathectomy (at the L3/L4
level) is used for plantar HH.'”* Endoscopic sympa-
thectomy is effective in 68% to 100% of cases.'”>'”°
The rate of patient satisfaction is 66.7% to 93% but
decreases with time.'”” Patients who are surgically
treated for palmar HH are the most satisfied.'””
Postoperative complications include pneumothorax,
hemothorax, subcutaneous emphysema, intratho-
racic bleeding, paresthesia, upper limb neurologic
impairment, stellate ganglion injury leading to
Horner syndrome (ptosis, miosis, and anhidrosis),
hyperthermia, phrenic nerve lesion, and brady-
cardia.'"*'7% %" Long-term complications include
recurrent primary focal HH (0-65% of patients) and
compensatory sweating (98% of patients). Common
sites of compensatory sweating include the
abdomen, back, legs, and gluteal region.'”?%">2%
Local BTX injections, oral anticholinergic agents,
reversal unclipping, and nerve grafting may help
improve compensatory sweating,'”**"

Treatment approach

Treatment of HH depends on the etiology (pri-
mary or secondary), localization, severity, safety,
side effects, extent of irreversibility, cost, treatment
availability, and the provider’s expertise and experi-
ence. Conservative measures should be attempted
before the use of more aggressive and invasive
treatments (Fig 1).

Treatment with topical antiperspirants should be
attempted first for focal or multifocal HH, increasing
ACH concentrations to a level that achieves both
efficacy and tolerability.

For palmar and plantar HH, if antiperspirants are
not sufficient, tap water iontophoresis should be
used. Antiperspirant agents, anticholinergic agents,
and BTX can be added to the iontophoresis medium
if tap water iontophoresis is unsatisfactory.

For axillary HH, if topical antiperspirants are
insufficient, BTX injections are the next treatment
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option, taking into consideration pain, cost, and
insurance coverage.

Systemic oral therapy is considered after other
nonsurgical treatments have failed; it can be espe-
cially useful in multifocal or generalized HH when
localized therapy can be challenging.

Next, medical devices such as microwave, ultra-
sound, laser, and radiofrequency can be considered
for axillary HH, with particular consideration of their
high cost, potentially permanent and irreversible
tissue destruction, limited clinical data, and the
provider’s level of expertise.

Finally, local surgical measures can be considered
for axillary HH. Endoscopic sympathectomy is the
treatment of last resort for all HH sites because of the
high incidence of compensatory HH.

Treatment of secondary HH should focus on the
underlying cause of HH. Antihyperhidrotic oral
medications can be given as an additional measure
to reduce excessive sweating in patients with sec-
ondary HH.
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