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Abstract

We present a 60-year-old female with a 23-year history of anhidrosis with concomitant heat
intolerance. At examination, we found a right-sided tonic pupil, absent tendon reflexes, and a
segmental patch of compensatory hyperhidrosis in the left lower quadrant of her trunk. To
further confirm this finding, a minor test (a starch-iodine test, which is used to evaluate the
sudomotor function, sweating) was performed. Nerve conduction studies revealed evidence of
a mild distal sensory polyneuropathy of the axonal type. Tilt-table testing showed signs of
orthostatic hypotension with evidence of reduced sympathetic function. Skin biopsy excluded
pathology in the sweat glands. Our patient met the criteria for a diagnosis of Ross syndrome.
This case describes the long-term outcome of this rare entity and highlights how careful ex-
amination and bedside autonomic testing can confirm the diagnosis of autonomic neurologi-

cal disorders. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Ross syndrome was first described in 1958 as a degenerative autonomic nervous system
disorder defined by the characteristic triad of segmental anhidrosis, areflexia, and tonic pu-
pils. About 50 cases of Ross syndrome have been described so far [1]. In this paper, we present
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a 60-year-old patient from Denmark with typical and severe features of Ross syndrome devel-
oped throughout 23 years.

Case Presentation

In 1996, a 60-year-old female patient presented with redness and decreased sweating
over the left half of the face, which slowly progressed to all other parts of the body throughout
23 years and only left a patchy area with increased sweating on the left lower quadrant of her
trunk.

The patient had not applied topical medication to any part of the body. There was no his-
tory of joint or muscular pains, but she complained of a prickly sensation anywhere in the skin.

The patient presented by inspection with dry and scaly skin. Upon physical examination,
we found redness and moisture corresponding to a 20 x 30 cm, band-shaped segmental area
on the left lower of the trunk (corresponding to the 6th-8th dermatomes). There was also an
altered/decreased sense of touch in the area of anhidrosis. Deep tendon reflexes were absent
both in the upper and lower limbs. Pupillary examination showed a tonic pupil on the right
side and anisocoria with the right pupil smaller than the left (Fig. 1). There were no tremor,
bradykinesia, dysarthria, or incoordination of the limbs or postural instability. There was nei-
ther motor weakness nor any wasting. Twenty-four-hour ambulatory blood pressure moni-
toring was normal.

A minor test (starch-iodine test) was performed to confirm hyperhidrosis (Fig. 2). Histo-
pathological examination from the anhidrotic area showed atrophic epidermis but basally lo-
cated small eccrine sweat glands, excluding a primary sweat gland disorder.

Nerve conduction studies revealed evidence of a mild distal sensory polyneuropathy of
the axonal type. Magnetic resonance imaging (MRI) of the brain and the spinal canal was un-
remarkable. Antinuclear antibodies and Sjogren’s autoantibodies were within normal limits.
Tilt-table testing showed signs of orthostatic hypotension with evidence of reduced sympa-
thetic function.

Discussion and Conclusion

Our patient presented with segmental anhidrosis that, along with the tonic pupil and are-
flexia, fits into the classical description of Ross syndrome. However, as reported in several
studies, the main objective symptoms were the concomitant presence of a well-delimited com-
pensatory hyperhidrosis and a disabling heat intolerance [2, 3]. The detected anhidrosis is
indicating dysfunction of the sympathetic pathway to the sweat glands or a primary disease
involving the sweat glands. The normal structure of the patient’s sweat glands and ducts on
skin biopsy from an affected segment excluded the latter.

Our patient had signs of orthostatic hypotension, which was shown by positive tilt-table
testing, indicating a more widespread involvement of the autonomic nervous system. Various
autoimmune autonomic neuropathies due to systemic disease, including Sjogren’s syndrome,
were unlikely in our patient because of the course of the disease and an absence of relevant
clinical and laboratory findings.

The finding of widespread segmental anhidrosis, pupil abnormality, orthostatic hypoten-
sion, and areflexia in this patient points towards a generalized injury to the peripheral auto-
nomic and dorsal root ganglia or their efferents [4]. A wide overlap has been suggested
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between Ross syndrome, Holmes-Adie syndrome, and more widespread autonomic disease
[4]. The hypothesis of a degenerative mechanism has recently been reported to involve sudo-
motor fibers and other skin autonomic nerve fibers, and secondarily other fiber types such as
epidermal unmyelinated and myelinated sensory fibers [5].

This patient case illustrates the importance of systematic clinical evaluation and simple
bedside tests in the approach to diseases of the autonomic nervous system.
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Fig. 1. The patient has a tonic pupil on the right side, and pupillary examination showed anisocoria, with
the right pupil being smaller than the left one.

Fig. 2. The starch-iodine combination turned into a dark color on the left side, predominantly involving the
skin over the 6th-8th vertebral region, wherever there was hyperhidrosis.
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