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Abstract

Objectives: Patients with primary palmar hyperhidrosis (PPH) might exhibit hyperexcitability of the reflex circuits involved in sweating.
We hypothesized that this hyperexcitability could become evident in the study of the excitability recovery curve of the sympathetic
sudomotor skin response (SSR).

Methods: In 10 patients with PPH and 10 healthy volunteers used as control subjects, we recorded the SSR in the palm of the right hand to
pairs of median nerve electrical shocks separated by inter-stimuli intervals (1SIs) ranging from 0.5 to 3.5 s. The amplitude of the SSR
generated by the second stimulus (SSR2) was expressed as a percentage of that generated by the first (SSR1), and compared between control
subjects and patients for each ISI.

Results: None of the control subjects showed a recovery of the SSR for ISIs of 1.5 s or less. On the contrary. patients showed a statistically
,igniﬁcum enhancement of the SSR excitability recovery curve, with onset of recovery at 1.5 s in 5 patients, Two patients <howed o donble

Eresponse o single clectiead stimulation and were not considered i the caleulation of the SSR recovery curve. Mean excitability

pend
fecovery pereentages were larger in patients than in control subjects at 1SIs of 2, 2.5 and 3 s.
Conclusions: The enhancement of the SSR recovery curve in patients with PPH suggests hyperexcitability of the somatosympathetic

polisynaptic pathway involved in sweati ] 2000 Elsevier Science Ireland Ltd. All

rights reserved.
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vation of hyperhidrosis. However, a neurophysiological
technique demonstrating the eventual abnormal function
of sudomotor pathways is still lacking. No consistent results
have been reported from the assessment of the sympathetic

1. Introduction

Palmar hyperhidrosis is a disorder consisting of excessive
sweating of the palms, and other parts of the body, that can

be socially and occupationally disabling. The disorder may
occur in patients with malignancy, hypoglicemia, infec-
tions, and neurological diseases. However, it can also
oceur in patients with no other concurrent illnesses and, in
these instances, it is labeled primary palmar hyperhidrosis
(PPH). A positive family history can be found in about 30%
of the cases (Adar et al., 1977). There may be a higher
incidence in Orientals compared with subtropical areas
(Adar et al., 1977; Edmondson et al., 1992).

The diagnosis of palmar hyperhidiosis is based on the
patient’s complaints and, on occasion, on the direct obser-
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sudomotor skin response (SSR), a change in the galvanic
resistance of the skin related to activation of sweat glands
(Shahani et al., 1984). Chen et al. (1995) found occasionally
absent palmar SSR. while Lefaucheur et al. (1996) found
enhanced amplitude and occasional double-peak responses
to single median nerve stimuli. The pathophysiology of PPH
is unknown. We thought that palmar hyperhidrosis may be
the expression of an hyperexcitable sudomotor circuit, and
that such abnormality may show in the assessment of the
excitability recovery curve of the SSR to pairs of stimuli.

2. Patients and methods

The study was carried out in 10 patients, 6 men and 4
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Table 1

. Data on SSR to single electrical stimulus in control subjects and patients®

Latency (s) Amplitude (nV) Duration (s)*

;

Control subjects
Patients

1.61 (0.2)
1.51 (0.3)

880 (330)
705 (324)

1.38 (0.23)
1.45(0.32)

® Figures are the mean and one standard deviation of the mean (in
parenthesis). *In patients, duration was measured only in those with single
peaked responses.

enhanced in patients compared to control subjects. Fig. 2
shows the responses obtained to paired stimuli in a represen-
tative patient. The SSR2 was present in two patients at the ISI
of 1.0s, in 5 patients at the IS of 1.5 s, and in all 8 patients at
the ISI of 2.0 s. The interval at which most patients showed
onset of recovery of the SSR to the test stimulus was 1.5 s,
compared to the IS of 2.5 s observed in control subjects. Fig.
3 shows the excitability recovery curves of control subjects
and patients, indicating the ISIs with statistically significant
differences (ANOVA; P < 0.05).

4. Discussion

The SSR recorded in the palm of the hand to median
nerve stimulation is a slow resolving action potential, with
a long time course, attributable to the depolarization of
.epidermal eccrine sweat glands, innervated by cholinergic

ympathetic fibers (Edelberg. 1967). In spite of its variabil-
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ment of dysfunctions of the somatosensory and autonomic
pathways (Shahani et al., 1984; Fagius and Wallin, 1980;
Valls-Solé et al., 1991; Hoeldtke et al., 1992; Obach et al.,
1997). The parameters that have been measured in the SSR
are latency, peak amplitude, and duration, although most
authors consider the lack of the SSR as the only convincing
abnormal result (Claus and Schondorf, 1999). In our
patients, we were not able to find abnormalities in the
latency, amplitude and duration of the SSR, except for the
observation of double peak responses to single stimuli in
two patients, suggesting a form of hyperexcitability in the
pathway of the SSR (Lefaucheur et al., 1996).

In this article, we obtained further evidence of the
disturbed excitability of sudomotor circuits in patients
with PPH by examining the SSR excitability recovery
curve. In our healthy volunteers, the mean interval of initial
recovery of the SSR to the test stimulus was 2.5 s.
Response inhibition before that interval could be due to
refractoriness of the sudomotor pathway, after activation
in response to the conditioning stimulus. However, the
physiology underlying these changes is unknown. We
found that the period of inexcitability after a conditioning
stimulus is longer in the SSR than in other reflex responses
investigated so far. Duration of the SSR inhibition in
normal subjects was longer than the duration of the
response itself. Although there may be a long refractory
period in the sweat gland secretion (Shaver et al., 1962),
activation of the sweat gland membrane should not prevent
the sympathetic neurons to be activated at the sympathetic
aied vencrntion of a e Gt entizd should he
possible at the end of, and even partly superimposed to, the
action potential induced by the previous stimulus. There-
fore, the fact that onset of excitability recovery takes
longer than the time required for resolution of the action
potential, of a mean duration of 1.5 s, suggests that an
active process of inhibition is probably taking place at
the integrative structures of the central nervous system in
which the SSR is generated. Inhibitory fibers, together with
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excitatory ones, project from the hypothalamus to the
sympathetic preganglionic neurons involved in sweating
(Labar et al.. 1988). The conditioning stimulus mav acti-
vate the whole cirenit of the SSE U iaducing an imitial oxeis
tation [ollowed by a period of active inhibition.

The period of SSR inexcitability was significantly
reduced in our patients with PPH. This can be the conse-
quence of hyperactivity in the excitatory fibers or hypoac-
tivity in the inhibitory fibers. The enhancement of sweating
in PPH occurs predominantly in the palm of the hands. This
can be explained. at least in part, by the fact that the density
of eccrine sweat glands in this region is the largest in the
body (Low. 1993). The eccrine glands receive innervation
from structures controlling both emotional and thermoregu-
latory sweating (Linden and Berlit, 1995). Emotional
stimuli are more effective in causing hyperhidrosis than
thermal or gustatory stimuli in patients with PPH (Adar et
al., 1977). The hypothalamus, which probably modulates
the excitability of the SSR, receives inputs from structures
related to emotional stimuli, such as the piriform cortex,
hippocampus, amygdala and frontal lobes. We think that a
change in the modulatory influence of the hypothalamus
over the preganglionic neurons could account for an
enhancement of sweating, and of the SSR excitability recov-
ery curve, in patients with PPH.

Our conclusion is that patients with PPH have an abnor-
mal excitability enhancement of the multisynaptic somato-
sympathetic circuits involved with sweating. The findings of
ciliaiced SOK aiitphitude repored Dy Letauchicur et al.
(1996), and the double peak responses to single stimuli
found in two of our patients, are also consistent with
enhanced sudomotor pathways excitability. The assessment
of the excitability recovery curve of the SSR could be added
to the electrophysiological tools used in studying patients
with PPH.
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