
Anhidrosis is defined as an abnormal perspira-
tion from the surface of the skin upon appropriate
stimulation that usually induces sweat under the
same conditions (1). The differential diagnoses of
both hypohidrosis and anhidrosis are extensive.
Both entities are usually associated with dermato-
logical or neurological lesions. Disturbances in the
sweating mechanism may be due to congenital or
acquired lesions of the skin or nerves (1,2). The
majority of the cases are in the category of an ac-
quired disease which usually appears in one indi-
vidual whereas the congenital forms are usually fa-
milial as a manifestation of ectodermal dysplasia
(1,3,4). In this report, a case diagnosed as general-
ized anhidrosis that occured due to total absence of
sweat glands without any other characteristics of

ectodermal dysplasia or familial history was pre-
sented.

Case Report
A 28-year-old man referred because of lack of

sweating. He reported that this symptom had been
present since his childhood. He also complained of
a generalized malaise especially when ambient
temperature was high. His medical history other-
wise was not remarkable. No similar complaint was
reported by the other family members or relatives.
The physical and neurological examinations of the
patient did not reveal any pathological finding ex-
cept that his skin appeared dry. The facial appear-
ance, teeth, nails, palmar ridges and hair of the pa-
tient were normal. Since the patient was admitted to
the neurology clinic of our hospital, he was firstly
examined for the neurological causes of anhidrosis.
His hematological and biochemical profile, hor-
monal levels and thyroid function tests were also
within the normal ranges. Blood pressures from
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Özet
28 yaşındaki erkek hasta çocukluğundan beri terleye-

meme yakınması ile başvurdu. Belirgin başka patolojik bul-
gusu olmayan hastanın aile öyküsünde de bir özellik bulunma-
maktaydı. Hastanın fizik muayene, nörolojik ve patolojik bul-
guları literatür bilgisi eşliğinde tartışıldı.

Anahtar Kelimeler: Anhidroz, Ektodermal displazi,
Ter bezi displazisi
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both arms were recorded to be normal and he had
no orthostatic hypotension. Electromyography,
evoked potentials and R-R interval variations
showed no abnormality but his skin sympathetic re-
sponse (SSR) could not be elicited. Cold pressor
test confirmed the integrity of sympathetic reflex
arc. In sitting position, immersing the hands in ice
water for 60 seconds raised the systolic pressure by
20 mmHg and diastolic pressure by 10 mmHg. A
starch iodine test and skin biopsy were also per-
formed. Starch iodine test revealed minimal hidro-
sis in a very restricted area of axillary regions only.
The skin biopsy from palmar region revealed ab-
sence of sweat glands in the deep dermis (Figure 1).

Discussion
Anhidrosis was reviewed extensively by

Shelley et al. and more than 100 variants have been

recognized. Shelley classified anhidrosis into four
main groups: induced by a defect in the nervous
system, due to sweat glands and/or sweat duct defi-
ciency (also known as simple anhidrosis), caused
by a defect in the intermediate site, and idiopathic
anhidrosis (5). Most cases of anhidrosis are ac-
quired. However when familial anhidrosis is en-
countered, it is usually a manifestation of ectoder-
mal dysplasia (3).

Generalized sudomotor failure may occur in
the peripheral autonomic neuropathies and in sys-
tem degenerations such as the Shy Drager syn-
drome and idiopathic orthostatic hypotension.
Destructive lesions that interrupt sympathetic path-
ways in the brain or spinal cord also cause wide-
spread anhidrosis. In all of these conditions, symp-
toms of thermoregulatory failure are overshadowed
by more disabling autonomic symptoms such as or-
thostatic hypotension and disturbances of bowel or
bladder dysfunction, by disabling somatic motor
and sensory failure or by symptoms caused by in-
terruption of important pathways in the brain or
spinal cord. A relatively poor defined variant of
thermoregulatory sudomotor failure without other
evidence of notable dysautonomia or somatic in-
volvement was reported by Low et al. for which
they suggested the term "chronic idiopathic an-
hidrosis"(6). Another example to the rare neurolog-
ical causes of anhidrosis is the unique case of fa-
milial generalized anhidrosis reported by Dann et
al. The authors suggested a postganglionic defect
that might be genetic (7).

Ectodermal dysplasias are a heterogenous
group of hereditary disorders characterized by ab-
normal skin and skin appendages. The various con-
ditions differ in the mode of inheritance and in the
extent of involvement of teeth, hair, nails and sweat
glands as well as the presence of other systemic
manifestations (3). The classic triad of this group of
disorders consists of hypotrichosis, anodontia and
anhidrosis (8). Endodermal defects were also re-
ported to occur in ectodermal dysplasia syndromes.
Occasionally neurologic abnormalities such as sen-
sorineural hearing loss may accompany ectodermal
dysplasia. Sweat glands have found to be absent in
many skin biopsies but some workers have demon-
strated sweat glands in the deeper layers of the

Figure 1. There is no sweat gland seen in the dermis (Masson'
Trichroma; x20).
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cutis. The glands thus may be totally absent or may
be decreased in number (9).

Total absence of sweat glands is the obvious
explanation for the complete anhidrosis in our pa-
tient. The absence of SSR in the presence of intact
sympathetic reflex arc as shown by the cold pressor
test and a negative orthostatic reaction also con-
firmed a disorder of sweat glands themselves. A
negative SSR response by surface electrodes in our
patient was not surprising because this test requires
an intact sudomotor activity (10). Murakami et al.
recorded skin sympathetic nerve activity microneu-
rographically in a patient with acquired idiopathic
generalized anhidrosis (AIGA) with degenerated
eccrine glands and they showed that sudomotor
sympathetic outflow did not decrease or even in-
creased in AIGA (11).

Familial generalized anhidrosis which is not
related to ectodermal dysplasia and does not pres-
ent with all of its manifestations is extremely rare
(1). However Mahloudji and Livingston gave ac-
count of an Iranian family with severe simple an-
hidrosis without any other characteristics of ecto-
dermal dysplasia (12). Ingber cited that Passage
and Fries had also observed a similar case (1). The
case reported by Mahloudji and Livingston is simi-
lar to our case except that it is familial. These two
reports were the only examples of anhidrosis due to
sweat gland aplasia without any other defects of ec-
todermal origin in the literature we have reviewed.
Frydman et al. described a brother and sister with
familial simple anhidrosis but they had also abnor-
mal palmar dermal ridges (3).

Ingber classified ectodermal dysplasias of an-
hidrotic type into three groups: a) ectodermal dys-
plasia with generalized anhidrosis and hair, sweat
gland and dental anomalies with or without addi-
tional congenital defects, b) ectodermal dysplasia
with generalized anhidrosis without any other de-
fect and without morphological sweat gland ano-
malies, c) ectodermal dysplasia with generalized
anhidrosis without any other defect and with mor-
phological and functional abnormalities of sweat

glands (1). Our case might be inserted into the lat-
ter category but whether or not this patient could be
considered in the category of ectodermal dysplasia
is controversial. Although clinical spectrum of ec-
todermal dysplasias is very large, total absence of
sweat glands is one but not only pathology seen in
anhidrotic ectodermal dysplasia. Reed et al. sug-
gested that these conditions do not possibly repre-
sent the same disease and therefore simple anhidro-
sis should be included in the list of differential di-
agnoses of anhidrotic ectodermal dysplasia (9). We
suggest that sweat gland dysplasia or aplasia is
likely to be a better term for such cases without any
other defect of ectodermal origin.
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