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No change in skin innervation in patients with palmar
hyperhidrosis treated with tap-water iontophoresis

S, The cutaneous nerves contain a number of neuropeptides,
classical transmitters, and neuron-specific markers." * The
expression of these neuropeptides and neuronal markers alters
after tissue injury and inflammation, or during the course of
some diseases.*

Hyperhidrosis of the palms is a disorder which is socially
embarrassing, and interferes with manual occupations. There
are several suggested treatments for excessive sweating,
including tap-water iontophoresis, which is simple, safe and,
in many instances, effective.> We have employed indirect
immunohistochemistry to investigate whether any changes in
the cutaneous nerves and/or cells occur after treatment of
palmar hyperhidrosis by iontophoresis.

Five female patients (age range 22-46) suffering from
palmar hyperhidrosis were treated by tap-water iontophoresis
using a galvanic generator (Drionic, WCT-Medical AB,
Partille). The palms were immersed in tap-water in a plastic
tray, and a direct current of 30—40 mA was applied for 30 min
daily for 12 days (except Saturdays and Sundays). A reduction
in sweating was noted between the second and sixth week of
treatment. Starch—iodine imprints showed decreased sweat-
ing when the pre- and post-treatment samples were compared.

Skin punch biopsy specimens (3 mm diameter) were taken
from the hypothenar eminence before the start of treatment
and after the twelfth treatment. In addition, skin specimens
were taken from four normal healthy volunteers as controls.
Lidocaine was used for local anaesthesia. The sections were
processed by the indirect immunofluorescence technique,'”
using primary substance P (SP), calcitonin gene-related
peptide (CGRP), somatostatin (SOM), protein gene product
(PGP) 9:5, neuron-specific enolase (NSE), protein S-100
(8-100), vasoactive intestinal polypeptide (VIP), neuropeptide
tyrosine (NPY) and tyrosine hydroxylase (TH) antisera.

nd CGRP-containing nerves

secretory coils of the sweat glands, and arterioles, as well as in
he Meissner's corpuscles. Numerous VIP, NPY and TH
immunoreactive nerves were found innervating the secretory
portion of eccrine glands and the arterioles. SOM was present
in some small dendri ells in the dermis PCE.G AN
like immunoreactivity was demonstrated in all types of nerves,
But the NSE immunofluorescence was of a lesser intensity.

pC

S-100 was demonstrated in dendritic cells in the epidermis,

and in the dermis in nerve bundles, around the sweat glands
and arterioles, and in the Meissner’s corpuscles. There were no

obvious differences either between the pre- and post-treatment .
specimens, or between the pretreatment specimens and the

normal healthy skin, with reg_ard to the distribution and
morphology of immunoreactive nerves and cells In_palmar
skin sections incubated with the above antisera.

The mechanism of action of iontophoresis in the therapy of
local hyperhidrosis remains unexplained. Hill et al.® did not
find any structural changes in the eccrine glands by light and
transmission electron microscopy after tap-water iontophoresis.
Local hyperhidrosis of the palms or soles is not a response to
heat, but to emotional stimuli, and it is traditionally
considered to be a disorder of the autonomic nervous system.

Neuropeptides have been shown to play a role in skin

injury, inflammation, and certain diseases. SP induces flare '

and itch,” and SP and CGRP are increased in nodular
prurigo.® A SOM-containing dendritic cell population in
psoriatic skin was discovered to be influenced by peptide T
treatment.’ Anand et al.'® found that VIP was increased in
eczema and psoriasis, but they did not see any change of the
VIP concentration in skin affected by axillary hyperhidrosis. In
the present study, we did not find any change in the
innervation density or distribution, on the basis of PGP 9-5
or NSE immunoreactivity; nor was there any alteration of
neuropeptide- and/or classical transmitter-containing nerves
around the secretory coils of the eccrine glands before and
after the treatment, or any influence on the nerves around the
arterioles. This implies that hyperhidrosis of the palms is not
the result of variations in the neuropeptides mentioned above,
or of differences in the innervation of cells in the sweat glands.
However, the immunohistochemical method may be unable to
detect all possible changes in the neurochemistry of the nerves
to the sweat glands or blood vessels in hyperhidrotic states. In
addition, we cannot exclude possible changes in other peptide
systems. In conclusion, our results show that neither the
sympathetic nerves containing VIP, NPY and/or TH, nor the
sensory nerves containing SP and/or CGRP are morphologi-
cally altered in palmar hyperhidrosis.
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Congenital dysmorphism of finger and toenails associated
with acro-osteolysis

S, A 10-year-old boy presented to our clinic with a history of
--abnormal nail plates on his fingers and toes since birth.
However, the abnormal appearance of his fi ‘gernails differed
 markedly from that of his toenails. There was shortening and

bulbous swelling of the ends of the fingers, associated with
markedly increased curvature of the nails and pitting, but no
other nail plate abnormality (Figs 1 and 2). The fourth fingers

Figure 1. The appearance of the fingers.
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of both hands were spared. In contrast, the toenails were
small, thickened, opaque, and yellow (Fig. 3). There was
bulbous swelling of the ends of the toes, similar to that seen in
the fingers, and this involved all the digits. His nails are slow-
growing, and rarely require cutting. His teeth, hair, skin,
height, weight and physical and mental development are
normal. There is no parental consanguinity, and no other
family members have been affected. There is no history of
exposure to toxic chemicals, and his mother had not taken
any drugs during pregnancy. Serum calcium, phosphate,
vitamin D and parathormone levels are normal. Radiographs
of the hands and feet show acro-osteolysis, with relative
sparing of the third and fourth fingers (Fig. 4). Mycological
examination of nail clippings is negative.

Despite similar radiographic changes in this boy's fingers
and toes, his nail plates appear to be affected differently. Acro-
osteolysis is the occurrence of destructive changes of distal
phalangeal bone.' It may be idiopathic, when it tends to
present in early childhood, or familial. In familial cases males
are affected more often than females, and the disorder is
associated with a peripheral neuropathy.? Pain is a prominent
feature of familial acro-osteolysis," but our patient did not
complain of any discomfort. Acro-osteolysis may also be
secondary to hyperparathyroidism, osteomalacia, occupa-
tional exposure to vinyl chloride, psoriatic arthropathy,
pyogenic lesions, leprosy, traumatic amputation, vascular
lesions, and neuropathy.*~* Other rare associations have been
claimed, including occupational acro-osteolysis in a profes-
sional guitar player.’

In the Hajdu-Cheney syndrome acro-osteolysis is asso-
ciated with a variety of other radiological abnormalities,
abnormal facies, and cardiac and neurological abnormal-
ities.>® However, the absence of any-family history, lack of
other associated features, and the course of our patient’s
disease do not fit with this diagnosis. Exposure to phenytoin in
utero may cause hypoplasia of the nails and distal phalanges,
associated with other abnormalities, as part of the fetal
hydantoin syndrome,” but our patient’s mother had not taken
any drugs during pregnancy. It is possible that this patient has
idiopathic acro-osteolysis, or represents a forme fruste of the
Hajdu—Cheney syndrome. The difference in appearance
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