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Cancer Foundation of Australia. He
is also Lt Colonel, Royal Australian
Army Medical Corps.

summary

Normal sweat gland physiology + Normal swea
gland physiology

Eccrine swear glands cover the body * Definition and
surface excluding the mucous mem- diagnosis of
branes. They can total five million units excessive sweatiﬂg
without racial variation.

I'II‘I:; d;:ns]ity of swcaltlgf:;:lds varies ¢ (Classification of
with body location, with the greatest : :
density, and also the largest units, being hypel’hldTOSlS
on the palms and soles. H

They function to regulate our tem- * Surgical treatments
perature by evaporative hear loss and ¢ Medical treatments
also function as a secretory organ. We
secrete a hypotonic fluid and reabsorb e Botulinum toxin

sodiom while releasing organic com-
pounds, heavy metals and some macro-
molecules,

Apocrine sweat glands are located
in the axillae, anogenital and breast
areas mostly and are larger than eccrine
glands. In addition to eccrine function,
they release pheromones and only func-
tion after puberty.

Sweat glands are stmulated by
release of acetylcholine from neural
synapses. Physiologically we normally
sweatsin response to environmental
factors such as heat, increased activity
and psychological stress. Ecerine glands
are capable of producing litres of sweat
each hour bur this capacity decreases
with age.
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hyperhidrosis

Definition and diagnosis of excessive sweating

Hyperhidrosis is excessive sweating and
is thought to affect approximately 1%
of the population. This may be defined
as greater than 40 mg/minute.

It is possible to measure sweat pro-
duction scientifically using gravimetric
testing. A pre-weighed piece of filter
paper is applied 10 a location for a
defined rime period. After a few minutes
on say, the palm, the paper is reweighed
and the difference of the two readings
provides a gravimetric measurement of
sweat production.

Sweat can be visualised with the
starch iodine test. lodine {orange) is
painted onto the skin and then starch
(white) is sprinkled onto the skin. When
the patient sweats, the mixture wrns
black. This helps to identify the swear
locations but does not give a quantita-

Classification of hyperhidrosis

tive assessment.

Gravimetric measurement 15 2
research device and is not a practical
device in the clinical setting. Diagnosis
of hyperhidrosis is usually made on tak-
ing a careful history and possibly tests
to exclude secondary disease states.

For instance, women with hyper-
hidrosis will often complain of swear
causing embarrassment and sraining
their clothing, or being unable to wear
certain fabrics that show the sweat
stains. It is common for patients to
state that they can only wear cottons
and prefer white or black colours,

Men will describe difficulty in shak-
ing hands or difficulty in meetings with
beads of sweat on their brow. These are
really the social ramifications of their
medical problem.

Table 1. Causes of hyperhidrosis

PRIMARY

* Palmoplantar o Asymmetricalineurological
* Axillary « Compensatory
SECONDARY

Drugs

» Alcohol withdrawal + Poisons

* Narcotic withdrawal

Disease states

» Endocrinopathy .
- diabetes .
- thyrotoxicosis
— acromegaly .
- phaeochromocytoma
- menopause

Stress
* Palms, soles, axillae, groin (majority of patients)

- insecticides/herbicides/cholinomimetic
— mercury

Obesity

Sepsis - infections e.g. viral, bacterial,
parasites (malaria)

Lymphomas — one third of patients present
with fever/sweating

Hyperhidrosis can best be cat-
cgorised as primary {or essen-
tial hyperhidrosis) or secondary
to other identifiable causes (see
Table 1).

Primary  hyperhidrosis s
usually localised to the axillae
and/or palms. Secondary hyper-
hidrosis is often generalised,
but may sometimes be local-
ised.

SECONDARY HYPERHIDROSIS
Endocrinopathies such as hyper-
thyroidism and diabetes, or com-
monly menopause, can cause
generalised sweating. Less com-
monly  phacochromocytoma,
hyperpituitarism and carcinoid
syndrome can also result in
excess generalised sweat.

Obesity is a cause although it
may not always be considered
pathological, Some tumours are
associated with excess sweat,
such as lymphomas with unex-
plained night swears.

Naturally infections may also
result in sweat often associ-
ated with fever. Malaria is well
known to cause hyperhidros
as is tuberculosis.

HIV  seroconversion and
hepatitis, as well as common
viraemias, are well known in

general practice to cause sweat-
ing and are usually associated
with other symptoms.

Drugs such as amphetamines
may result in hyperhidrosis,
and drug withdrawal such as
with the narcotics in addicted
patients may result in the same.

Poisoning with insecticides,
herbicides and mercury can
result in excess sweating.

Trauma or a lesion that
affects the sympathetic path-
way between the brain and
neural synapses may cause hyper-
hidrosis. This may be spinal
cord trauma, intrathoracic neo-
plasia or cortical and brain stem
injury.

This is uncommon and the
hyperhidrosis may be asymmer-
ric and associated with other
neurological signs. -

[nvestigation is therefore
directed at identifying the
underlying  disease states in
secondary, generalised hyper-
hidrosis. Treatment of these
processes often relieves the
symptom of sweating.

PRIMARY HYPERHIDROSIS

Essential {or primary) hyper-
hidrosis is far more common
than the secondary causes of

Surgical treatments

Until recently, treatments for
these forms of primary hyper-
hidrosis were often unsuccessful
or fraught with complications.
Simply, rreatments may be surgi-
cal or medical in nature,
Surgical correction logically
severs the sympathetic nerve
external to the spinal cord. This
operation requires hospitalisa-

tion and uses fibre-optic tech-
nology.

A fibre-optic cable is inserted
percutancously  through  the
axilla and winds around the
posterior wall of the thorax. It
is moved superiorly to the cervi-
cal plexus, and the sympathetic
nerve, which runs to the upper
limb, is identified and then cut.

MEDICAL OBSERVER 23 JUNE 2006

hyperhidrosis. It most often
involves the axillac or palms
and soles, and in some instances
all of these sites. These patients
are often young and have no
underlying reversible pathology.

Primary palmar and palmo-
plantar hyperhidrosis usually
begins in childhood. It may
remit by the age of 25 bur very
frequently continues. It may be
continuous and worsen in hot
weather or be phasic.

This is useful for both axillary
and palmar hyperhidrosis.
Complications of this surgery
include the usual problems of
infection and haemorrhage, but
also carry a risk of atelecta-
sis, pneumothorax and haemo-
pneumothorax. The treatment
is not reversible. Patients may
also experience very dry skin

The intermittent form is often
triggered by stress and shows no
seasonal difference.

Patients often have cold
hands and tend rowards acro-
Cyanosis.

Axillary  hyperhidrosis  is
most often phasic. It usually
starts after puberty and only a
minority of these people suffer
from the palm or sole disease.

In primary hyperhidrosis,
the swear is due to overactive

and palms. Some may develop
a xerosis and dermatins as a
result.

In axillary hyperhidrosis, exci-
sion of the glands of the axillary
vault may be a preferable solu-
tion. No palmar dryness will be
experienced and this does not
require fibre-optic cables.

However, the operation does

eccrine glands and not an excess
quantry of glands.

These patients do not com-
plain of body odour, as this is
a function of the bacteria in the
apocrine glands.

The excess sweat is the result
of excessive outtlow along the
sympathetic nerves, which syn-
apse with the peripheral sympa-
thetic nerve in the sympathetic
chain lying outside the spinal
cord.

require a large amount of skin
of the axilla to be removed
and grafting of the defect may
be required. In this operation,
wound dehiscence, secondary
infection and scar formation are
more worrisome problems.

In surgery, the treatment is
complete and ongoing medical
therapy should not be required.



Medical treatments

Medical therapy can be cate-
gorised as topical, oral, physical
and injectable treatments.

Antiperspirants prevent
sweating by applying an alu-
minium chloride solution to the
skin, which forms a cast inside
the duct of the sweat gland.
This is dislodged in most peo-
ple after a day, however people
suffering excess production of
sweat may wash the cast away
even before it has had much of
a chance to work.

Driclor is 20% aluminium
chloride and is the most potent
available form of this treat-
ment.

Deodorants are fragrances
that cover the smell of the apo-

crine bacteria. They may pos-
SeSs  AnNfiperspirant properties
but these may vary berween
concentrations and brands.

They may contain antibiot-
ics, fragrances and preserva-
tives, which may cause allergic
contact dermatitis and photo-
sensitivity.

Cyclodextrins, baking soda
and talc have also been used to
clog the ducts.

Other  topical  treatments
include rtopical formalin 1%
soaks and 10% glutaraldehyde.
They both result in drying of the
skin but are both quite common
sensitisers, therefore patents
may develop an allergic contact
dermatitis.

Botulinum toxin

Essential  hyperhidrosis  has
been a difficult disease as far as
attempting to satisfy patients’
expectations in their therapy.
However, the introduction of
botulinum toxin in recent years
has revolutionised therapy for
patients.

Botulinum toxin has of course
been sweeping the world of cos-
metic medicine because of its
ability to inhibit muscular activ-
ity and consequently prevent
wrinkling of facial skin.

It has also been used in the
treatment of children with cere-
bral palsy, patients with blepha-
rospasm, and more recently
migraine headaches.

Botulinum toxin works by
inhibiting the release of acetyl-
choline across the neuromus-
cular synapse. Acetylcholine
is required for muscular con-
traction and the blockade effec-
tively ‘chemically denervates’
the muscle.

Over time, the nerve fibre
develops newer synapses to re-
establish function ro the muscle,
The new synapses regress once
the original synapse recovers
its function. In forchead mus-
cles this process takes approxi-

Conclusion

Hyperhidrosis is a disease that
has significant  psychosocial
problems.

It is most often a primary
disease affecting younger adults,
although  secondary  hyper-

mately three months.

The same process occurs with
sweat glands. The sympathetic
nerve fibre releases the acetyl-
choline, which stimulates the
gland ro contract and expel the
sweat. Botulinum toxin inhib-
its this actvity for six to 12
months.

It is important to note that
the drug is only delivered by
injection and is only effective
at the site of injection. It may
dissipate only about one cen-
timetre from the injection site,
Therefore multiple injections
are required for effective immo-
bilisation of either facial mus-
cles or sweat glands.

In a typical patient, approxi-
mately 100 units (1 vial) are
required for treatment in the
axillae, that is, 50 units injected
cither side. Men often require
120 to 140 units.

At least 60 units are required
in each palm and some authors
inject 100 units into each palm.

The injections are usually
delivered in half millilitre insu-
lin syringes. The needle on these
syringes is 30 gauge and is less
painful. Usually the solution is
prepared in the vial and then

hidrosis requires investigation.
Surgical treatment offers
long-term benefits, but may also
be accompanied by long-term
complications.
Non-surgical medical therapy

Oral therapy is the use of
anticholinergic drugs. These can
reduce formation, but
unforrunately are not selective.
They therefore stop all sweat-
ing and can make the patient
feel dry.

This is for all mucosal
areas and in particular a dry
mouth. Postural hypotension
and blurred vision are other
unwanted side-effects.

Most patients feel this rype
of therapy only exchanges one
problem for a series of other
problems.

lontophoresis is the passage
of a low-voltage current through
a shallow basin of either water
or an anticholinergic solution.

swealt

drawn up into several small
syringes.

Anaesthesia is achieved very
effectively in the axillae with the
use of a topical local anaesthetic
(EMLA).

The cream is left on under
plastic occlusion over one hour
prior 1o injection.

The palms are much more
sensitive and have much thicker
skin. Regional anaesthesia by
use of a median and ulnar nerve
black is required to be able to
comfortably treat patients.

Only one palm is treated at
a time due to the numbness of
the hand after the block is
applied.

Patients have reported results
that have “changed my life™. It
takes a few days to be effective
and can stay effective in the
axillae and palms for an average
of seven months.

Anhidrosis (no sweating) is
not always achieved, but reduc-
tion to a normal level allows
patients to conduct a normal
life.

Side-effects minimal.
Some patents feel tenderness
in the axillac after therapy and
bruising is possible. No weak-

are

had been limited in its success
until the introduction of botuli-
num toxin injections.

This therapy requires train-
ing to achieve the skill necess-

ary  for soccessful  patient

It achieves dryness by inhibiting
the production of sweat when a
body part, particularly the palm
or sole, is placed in the basin.

The treatrment usually lasts
15 to 20 minutes per site. The
benefit lasts up to a day and
the trearment is repeated daily.
Afrer a while, the frequency can
be reduced to six days a week,
five days a week, and so on. The
treatment is therefore tutrated
with its effectiveness.

lontophoresis has been used
with a sponge in the axillac but
is quite cumbersome. It has been
quite useful in localised palmar
and plantar hyperhidrosis. The
machine and basins needed are
available in Australia,

ness of the upper limb mus-
cles occurs when the axilla is
injected.

Some muscular weakness can
occur in patients after palmar
injections but this is usually
insignificant.

Unlike the use of other medi-
cation however, botulinum toxin
injection needs to be learnt.
Therefore doctor training s
required to achieve appropriate
technique and avoid traumaric
complications.

Botulinum toxin injection
is an office-based procedure
and takes approximately 30
minutes. It for
patients, who usually only have
wo complaints,

Firstly, the treatment is tem-
porary and patients would
prefer a longer lasting result.
Secondly, it is relatively expen-
sive compared with other non-
surgical treatments.

However, it is probably less
expensive than the cost of anu-
perspirants, dry-cleaning and
replacing damaged clothing.

Some health funds will com-
pensate for part of the cost of
the drug as the TGA approved
this treatment some years ago.

is convenient

therapy.

Chemical denervation with
botulinum toxin may also be
accompanied by the use of anu-
perspirants to prolong its effects
in hyperhidrosis.

Hyperhidrosis affects
about 1% of the
population.

Essential (or primary)
hyperhidrosis is far
more common than the
secondary causes of
hyperhidrosis.

Primary hyperhidrosis
most often involves the
axillae or palms and
soles and sometimes
all of these sites.

Treatments for primary
hyperhidrosis may be
surgical or medical.
Medical therapy can be
categorised as topical,
oral, physical and
injectable treatments.

Secondary
hyperhidrosis is
often generalised but
may sometimes be
localised.

In secondary,
generalised
hyperhidrosis
investigation is
directed at identifying
the underlying disease.
Treatment of the
underlying cause often
relieves the symptom
of sweating.
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¥ Patient hand-out
Hyperhidrosis
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WHAT 13 HYPERNIDROSIS?
HYPERHIDROSIS is the condition of
excessive sweating. bt affecs abous 1%
of the population.

YAT CAMSES T2
There are two main categories of hyper-
hidrosis — primary and secondary.

In primary hyperhidrosis, the most
common type, the cauee of the excessive
sweating is not known. It often stams
in childhood and tends ro be Jocalised
to the palms, soles andlor the armpits
{axillae),

Secondary hyperhidresis occurs when
the excessive sweating is due to an
underlying caunse. It will often affect the
whole body. Some of the poséible causes
include diabetes, an overactive thyroid,
obesity, menopause, infections, some
medications and, rarely, some fumours.

HOW DOBES IT AFFECT PEOPLE?
When sweating is excessive, it can result
in staining of the clothing, which can be

very embarrassing for the person.

Hyperhidrosis of the soles may not
only result in smelly feet, but may also
damage footwear.

People with hyperhidrosis of the
palms are often embarrassed by a cold,
wit handshake.

i you suffer from excessive sweating,
you should discuss it with your doc-
tor. He or she can determine whether
you need to have any tests for second-
ary causes, and can albso advise you on
options for treatment.

WHAT TREATMENTS ARE AVAMLABLE?
Tapical antiperspirants containing ai-
minium hydrochloride may help o
reduce sweating, and deodorants may
help to dlsgusse any unpicasant odour.

Oral anti medicarion ray
sometimes be prescribed to reduce swear-
ing but may cause side-cifects such as
blurred vision, dry mouth and constips-
tion.

Boralinum toxin injections have been

found to be effective for hyperhidrosisof  skin containing sweat glands in the arm-

the axillae and palms. Bowmlibum roxin
stops the sympathetic nerves from stimu-
lating the sweat glands, and the effecr
may last berween six and 12 moadhs.
Side-effecrs are. generally minimal b
may include temporary weakness of the
hand muscles afrer injections to the
palm.

Treatment with iontophoresis has
been guite useful for hyperhidrosis of
the palms or soles. It involves passage
of a low-voltage current through the
skin which temporarily reduces the pro-
duction of sweat. Therapy takes about
15-20 minutes and initially is required
every day, though after a while it is usu-
ally required less frequently.

Surgical wreaiment for axillary and
palmar hyperhidrosis includes . surgical
sympathectomy. This procedure involves
curring the symparchetic nerve thut sup-
plies the sweat glands in the arm.

Another surgical weatment for axil-
bary hyperhidrosis is the removal of the

pits, which usually also requires skin-

The effect of surgery is complete and
non-reversible. However, both types of
surgery may be associated with com-
plications, some of which may be loog
term.
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