Treatment of palmar hyperhidrosis using tap
water iontophoresis: local experience
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To evaluate the efficacy and safety of tap water iontophoresis in the treatment of severe idiopathic palmar
hyperhidrosis, nine Chinese patients with severe palmar hyperhidrosis that had failed to respond to
topical aluminium chloride were given 6 weeks' treatment with tap water iontophoresis at the Social
Hygiene Service, Department of Health, Hong Kong. The reduction in sweat output was assessed
objectively and subjectively. The mean objective reduction in sweat output was 49%, 51%, 26%, and
22% at week 3, 6, 10, and 12, respectively, since the start of treatment with tap water iontophoresis. The
mean subjective improvements were 43%, 59%, 30%, and 12% at week 3, 6, 10, and 12, respectively. The
side effects reported were all mild and transient. We conclude that tap water iontophoresis is a safe and
useful treatment modality for palmar hyperhidrosis.
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Introduction an invasive procedure that causes morbidity and may
cause compensatory hyperhidrosis.
Sweat glands on the palms and soles are activated
predominantly by emotional stimuli, whereas sweat lontophoresis is the use of an electromotive force
glands elsewhere are activated by a rise in the ambi¢émtenhance percutaneous absorption of a drug or
temperature. Sato et'dhave speculated that thechemical. In 1948, in a study designed to experi-
hypothalamic sweat centre that controls sweating imentally induce sweat retention and miliaria, Shelley
the palms and soles is distinct from the rest of thet af succeeded to induce anhidrosis in 35 subjects
hypothalamic sweat centres. Palmar hyperhidrosisfalowing the application of a direct current by using
a common condition that is frequently exacerbatedp water and a specially constructed iontophoretic unit.
by emotion and anxiety. Severe palmar hyperhidrosiap water iontophoresis (TWI) is now a recognised
can be a very distressing condition and have a negativeatment modality for palmar and/or plantar hyper-
impact on life, both physically and psychologicallyhidrosis, and a direct current between 0.5 and 20 mA
The conventional treatment is topical aluminiumis commonly useé.However, local experience of
chloride solution; however, it is not always effectiveTWI to treat palmar and plantar hyperhidrosis is
An alternative is the use of anticholinergic drugdimited. This study aimed to evaluate the efficacy and
which may produce some clinical improvementsafety of TWI in the treatment of severe idiopathic
however, side effects such as drowsiness and blurrgalmar hyperhidrosis.
vision are inevitable. And cervical sympathectomy is

Methods
Social Hygiene Service, Department of Health, Tuen Mun Social
Hygiene Clinic, 5/F Tuen Mun Polyclinic, 4 Tuen Lee Street, Tuen . o
Mun, New Territories, Hong Kong Inclusion criteria
LY Chan, MRCP, FHKAM (Medicine) Patients who presented to the Social Hygiene Service,

WYM Tang, MRCP, FHKAM (Medicine)
KK Lo, FRCP, FHKAM (Medicine) Department of Health, Hong Kong from July 1996

Department of Rehabilitation Sciences, The Hong Kong Polytechnic 10 June 1997 with severe palmar hyperhidrosis, to

University, Hunghom, Kowloon, Hong Kong the extent that their palms were wet during most of
WK Mok, MPhtySt, MMPAA the d . 6 ks of TWI treat t onl
Physiotherapy Department, Tuen Mun Hospital, Tuen Mun, New € aay, \_Nere g'_ven WEEKS 0 reatment. Only
Territories, Hong Kong cooperative patients who would be able to make a
CYF Ly subjective assessment of the sweat output and who
AWC Ip )

were aged 12 to 50 years were included. A voluntary
Correspondence to: Dr LY Chan consent form was signed after the procedure and
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possible side effects had been explained. All patiemssessment

had been given topical aluminium chloride solutio€linical assessment consisted of the objective and
once every night for at least 4 weeks prior to the stugdubjective assessment of treatment efficacy and the
but had had a poor response. A ‘washout’ period of egcording of adverse effects and tolerability. Assess-

least 4 weeks was allowed before starting TWI. ments were made pretreatment (week 0), at weeks 3
and 6 of treatment, and after 4 weeks (week 10) and
Exclusion criteria 6 weeks (week 12) of stopping the TWI treatment.

Patients with medical conditions that were associatédy improvement of hyperhidrosis was also made
with hyperhidrosis were excluded. These conditiorsubjectively by the patient every week after the
included hyperthyroidism, diabetes mellitus, parkineommencement of treatment.

sonism, phaeochromocytoma, spinal cord injury,

brain damage, congestive heart failure, anxietieasurement of sweat reduction

dumping syndrome, alcoholism, and menopaus&he efficacy of TWI was assessed objectively by
Any treatment with a drug that would affect sweatmeasuring the reduction in sweat output. The clinical
ing (eg thyroxine, anxiolytics, topical aluminiumimprovement was classified as a mild (0%-24%),
chloride, or topical potassium permanganate) wasoderate (25%-49%), or significant (50%-100%)
stopped for at least 4 weeks preceding the studgduction in sweat output. Patients were asked to
Patients with cardiac conditions such as arrhythmia exercise and then to sit in an air-conditioned room
ischaemic heart disease; low exercise tolerance;whose ambient temperature was 15 t6Q@nd

low respiratory reserve were excluded. Patients whmmidity was 70% to 85%. Palms were dried by wiping
had a local wound, severe eczema, or severe fungath tissue once and their sweat output was measured
infection of the palms were also excluded to minimisey recording the mass gained by a standard diaper

the risk of local burn. of approximately 30 g that was placed in contact with
the palms for 10 minutes. The percentage sweat
Treatment procedure reduction after TWI was calculated as follows:

Tap water iontophoresis was performed at the
Physiothe_rapy Department at the Tuen Mun HOSpita(":’re-TWI sweat output — sweat output after TW{)

An electric stimulator using an alternating current x 100
(Dynatron 438; Enraf, Delft, Holland) was used to Pre-TWI sweat output

produce a pulsed direct current. During treatment, both

hands in the pronated position were immersed in tap Sweat reduction was also subjectively recorded by
water; the palms were placed flat and in contact withpatients using a visual analogue scale of 0 to 100 at
felt pad that was connected to the anode. The cathdbe end of each week of treatment.

was placed on the elbows. A pulsed direct current of a

900-ms pulse width and a 100-ms rest period was us&dverse effects and tolerability of tap water

to minimise the risk of burn. The current intensity wamntophoresis

adjusted according to the degree of tingling sensatiémy adverse effects attributed to the TWI treatment
in the palms to suit each patient’s maximum toleraneeere recorded during the study. The tolerability of
level. Treatment was administered for 20 minutes p&kVI was rated in five grades—namely, excellent, very
session, with three sessions a week, for 6 weeks. good, good, fair, and unsatisfactory.

Table 1. Clinical data and objective response to tap water iontophoresis

Sweat output reduction (%)
Patient Sex/age Week Week Week Week Maximum Side effects Tolerance
No. (years) 3 6 10 12 current (mA)
1 M/26 90 90 89 36 12.0 None Excellent
2 F/47 15 58 5 2 14.0 None Very good
3 F/28 54 65 23 0 12.0 Mild erythema Good

Small vesicles

4 M/36 66 68 Defaulted Defaulted 22.0 Small vesicles Fair
5 F/38 77 82 45 0 9.0 Small vesicles Excellent
6 M/42 63 40 29 30 7.6 Small vesicles Very gooq
7 M/22 9 0 0 72 6.6 None Excellent
8 F/19 2 0 9 0 7.0 Small vesicles Very good
9 M/16 65 60 12 38 9.0 None Good
Mean 49 51 26 22
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Results Table 2. Subjective response to tap water iontophoresis, as
measured by using the visual analogue scale

Nine Chinese patients were studied during the 12

month period; there were five men and four wome . Subjective improvement (%)
Their mean age was 30.4 years (range, 16.0-41 Ea“em V\éeek Vgeek \1’\(/)eek 1’\2’eek
years). The mean maximum current used was 11.0 1] o
) 1 80 70 70 10
(range, 6.6-22.0 mA). 5 50 50 50 50
_ o | 3 25 50 0 0
The demographic data and objective data regarding 85 85 Defaulted Defaulted
sweat reduction are shown in Table 1. The mean objgct® 28 138 gg 8
ive improvement as assessed by the sweat outpu$ >0 50 0 0
method was 49%, 51%, 26%, and 22% at week 3,|68 35 30 0 40
10 and 12, respectively. The numbers of patients® 10 15 20 0
attaining mild, moderate, and significant clinica] Mea" 43 59 30 12

improvement are shown in Figure 1. By the end of

week 3, three (33.3%) patients showed mild improveignificant improvement. At week 10, three (37.5%)
ment and six (66.7%) of the nine patients had alrea@y eight patients who attended follow-up maintained a
attained significant improvement. At the end osignificant improvement. In general, results from
week 6, one patient showed moderate improvemethie objective and subjective methods of assessment
and six patients were able to maintain a significagorresponded well. Discrepancies of results in some
improvement. One patient (patient 4) defaulte@atients may be related to the difference between the
follow-up after the completion of TWI. At week 10, 0bjective and subjective methods of assessment. In
one patient (patient 1) maintained a significanaddition, many factors affect sweat output, such as
improvement, but a relapse of hyperhidrosis occurrédnbient temperature, humidity, and psychological
in the other patients. factors.

The percentage of improvement for each patient as Adverse reactions were transient and mild, and a
assessed by using the visual analogue scale is shdugling sensation occurred in all patients. One patient
in Table 2. The mean subjective improvement dad erythema and in five, small vesicles developed,
week 3, 6, 10, and 12 was 43%, 59%, 30%, and 12%hich subsequently subsided spontaneously. No pa-
respectively. The results from the subjective assessméantexperienced burn or electric shock. The TWI treat-
of efficacy are shown in Figure 2. At week 3, foument was well tolerated by all patients and tolerance
(44.4%) patients reported significant improvemenwas reported to be excellent by three patients, very
while at week 6, seven (77.8%) patients reportegbod by three, good by two, and fair by one patient.
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Discussion treatment. In addition to treating hyperhidrosis of
the palms, soles, and axillae, TWI may help diseases
Bouman et dlwere the first group to apply ionto-that are made worse by hyperhidrosis such as dys-
phoresis to treat hyperhidrosis and they achievdilrosis, contact dermatitis, tinea pedis, tinea manuum,
improvement in 90% of 113 patients in one handnd plantar warts. Thus, TWI has a wide range of
following the application of a direct current whileuses in dermatological practice. From this study, we
the other hand served as a control. A similar efficagonclude that TWI is a safe and alternative treatment
was demonstrated in subsequent stuféieshe modality for patients with palmar hyperhidrosis who
mechanism of action of TWI is unknown but there intolerant to and/or do not show a satisfactory
induction of hyperkeratinisation and the subsequergsponse to topical antiperspirants.
obstruction of the eccrine sweat duct unit has been
proposed. Templeton et & have suggested that
anhidrosis due to iontophoresis results from duct
blockage _WIthOUt damage to the Sweat_ gldrdsizle .1. Sato K, Kang WH, Saga K, Sato KT. Biology of sweat glands
and Ruzick& have suggested that iontophoresis  ang their disorders. II. Disorders of sweat gland function. J
works by blocking neuroglandular transmission or Am Acad Dermatol 1989;20:713-26.
inhibiting the secretory mechanism at the cellular level, Shelley WB, Horvath PN, Weidman F, et al. Experimental
However, none of these suggestions have been proveﬁniliaria in man: production of sweat retention, anhidrosis, and

p ; ; ; vesicles by means of iontophoresis. J Invest Dermatol 1948;
by histopathological study of biopsy specimé&hs. 1127589,

. L . . 3. Kassan DG, Lynch AM, Stiller MJ. Physical enhancement of

Tap water is used in iontophoresis because it is dgermatologic drug delivery: iontophoresis and phonophoresis.
convenient and easily available. lontophoresis using J Am Acad Dermatol 1996;34:657-66.
normal saline solution is not as effective as that usirg Bouman HD, Lentzer EM. The treatment of hyperhidrosis of
tap watef! Using anticholinergic agents, however, has ghlefsg%séand feet with constant current. Am J Phys Med 1952;
been Shown_ to be m‘?re _effectlve than tap Wfﬁm’t 5. Shrivastava SN, Singh G. Tap water iontophoresis in palmo-
also results in systemic side effects. An electric current yjantar hyperhidrosis. Br J Dermatol 1977:96:189-95.
in an aqueous solution is carried by charged ions; thigs, Midtgaard K. A new device for the treatment of hyperhidrosis
it is unclear as to why plain water is more effective by iontophoresis. Br J Dermatol 1986;114:485-8.

than saline and how anhidrotic effects of TWI atise.?- Levit F. Simple device for the treatment of hyperhidrosis by
iontophoresis. Arch Dermatol 1968;98:505-7.

As sh . tud to TWI 8. Templeton EA, Sato E, Sato K. Mechanism of action of tap
S Shown In our study, a response to Was \ater iontophoresis for hyperhidrosis and simple innovation

observed at week 3 and two thirds of the patients for improving its efficacy. J Invest Dermatol 1985;84:360.
achieved a good response after 6 weeks’ treatmemt, Holzle E, Ruzicka T. Treatment of hyperhidrosis by a battery-
although the therapeutic efficacy gradually reached operated iontophoretic device. Dermatologica 1986;172:4
a plateau. As hyperhidrosis is a chronic problen’lro' Hill AC, Baker GF, Jansen GT. Mechanism of action of

. . . ... iontophoresis in the treatment of palmar hyperhidrosis. Cutis
maintenance therapy should be given after an initial 1081:28:69.72.

improvement has been attained. The simplicity of; 1imm D, Meletiou DS, Sato K. Mechanism of galvanic current-
the treatment procedure, a high degree of safety, induced inhibition of palmar sweating in hyperhidrotic
and the recent availability of portable iontophoretic patients. Clin Res 1987;35:721.
units has made home therapy possible. The hiéﬁ- Abell E, Morgar_w K.The trt_aatment of idiopathic_ hyperhidros_is
efficacy of a unit for home therapy has been well by glycopyrronlum.brc?mlde and tap water iontophoresis.
documented by Akins et'&—80% of the hand sites Br J Dermatol 1974:91:87-9.. :

ocu y " . » 13. Akins DL, Meisenheimer JL, Dobson RL. Efficacy of the
33% of the sole sites, and 37.5% of the axilla sites prionic unit in the treatment of hyperhidrosis. J Am Acad

showed at least 50% improvement within 14 days’ Dermatol 1987;16:828-32.
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