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Ross syndromeRoss syndrome

Sir,
Ross syndrome is a rare disorder of sweating associated 
with depressed or absent deep tendon reflexes and tonic 
pupil due to selective degeneration of sympathetic 
pathways.[1] About 40 cases of Ross syndrome have 
been reported so far. We report below a 19-year-old 
patient with typical features of Ross syndrome.

A 19-year-old male patient presented with heat 
intolerance and absence of sweating from the face, 
trunk and extremities in an irregular fashion for 
last 5 years. As the patient was working in a bakery, 
the ambient temperature of which is high, the patient 
could not tolerate the atmosphere and used to go 
out or pour water on his body frequently. But there 
was no history of hospitalization for hyperthermia 
at any time. He also noticed that the left half of the 

face was not sweating as much as the right side. On 
the trunk, there were patchy areas of increased and 
decreased sweating. The patient had not applied any 
topical medication to any part of the body. There was 
no history of trauma to the spine, syncopal attacks or 
any other chronic febrile illness.

General clinical examination was normal. Blood 
pressure readings both on supine and prone positions 
were normal. On cutaneous examination of the left 
side of the face over the area of the cheek, there was 
no sweating and the hair in the beard and moustache 
area were comparatively sparse. There was increased 
sweating over areas corresponding to T8 and 
T9 dermatomes on the right side and T3 and T4 
dermatomes on the left side [Figure 1]. The skin over 
the dermatomes showed uniform hyperpigmentation. 
The remaining skin over the trunk showed decreased 
sweating even after vigorous exercise. Both the upper 
limbs and the lower limbs including the palms and 
soles showed decreased sweating.

Pupils of both the eyes were sluggish in their reaction 
to light and on adding 0.125% pilocarpine drops, there 
was constriction of both the pupils (Holme�s Adie 
pupil)[2] [Figure 2].

Ankle reflex, knee reflex, biceps and supinator 
reflex of both sides were depressed. Other systemic 
examinations including the central nervous system 
and spine were normal.

Routine investigations like hemogram, urine examination 
and thyroid profile were within normal limits. 
Venereal Disease Research Laboratory (VDRL) test was 
nonreactive. Chest X-ray and radiographs of the cervical, 
thoracic and lumbosacral spine detected no abnormality. 
Histopathological examination from the anhidrotic area 
showed sparse to absent eccrine sweat glands and the 
biopsied skin from the hyperhidrotic area showed 
increased number and size of eccrine sweat glands and 
epidermal hypermelanosis [Figures 3a and b].

Ross syndrome is a rare disorder of sweating comprising 
of widespread hypohidrosis combined with patchy 
compensatory hyperhidrosis associated with areflexia 
and tonic pupil (Holme�s Adie syndrome).[1] It affects 
both males and females with age of onset ranging from 
3 to 50 years. Patients with Holme�s Adie syndrome 
often show asymptomatic changes in sweating. The 
anhidrosis may be localized or widespread. When 
anhidrosis is extensive, the remaining areas of the 
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functioning eccrine glands may show compensatory 
hyperhidrosis.[2] Cardiac sympathetic denervation that 
may be asymptomatic has been shown to develop. 
The compensatory hyperhidrosis may be striking and 
severe enough to require therapy, although eventually 
it may be lost as complete anhidrosis develops.[3] It is 
thought that in anhidrotic areas, there is severe loss 
of sudomotor fibers and that there is only a slender 
network of protein gene product immunoreactive 
fibers not having receptors for vasoactive intestinal 
peptide immunoreactive or dopamine-β-hydroxylase 
axons. [4] The hyperhidrosis could be compensatory 
or due to early loss of cholinergic M2 inhibitor 
presynaptic autoreceptors.[5]

Our patient had typical areas of hypohidrosis and 
compensatory hyperhidrosis with weak tendon reflexes 
and tonic pupil. There were two unusual features in our 

patient: one was hyperpigmentation corresponding to 
hyperhidrotic areas and the other was sparse hairs over 
the left side of the beard and moustache area. Scanning 
of the available literature does not throw any light on 
these unusual features. There is no effective therapeutic 
management for this condition. Heat intolerance 
may be managed by wearing wet clothing during 
physical activity in order to prevent hyperthermia 
and hyperhidrosis to some extent by iontophoresis[6] 
and botulinum toxin injection.[7] Recently, topical 
glycopyrrolate was found to be safe and effective in 
controlling compensatory hyperhidrosis.[8]

Agarwal et al.[9] have reported two cases of Ross 
syndrome. Sawhney et al.[10] have reported a case that 
appears to be a variant of Ross syndrome. To the best 
of our knowledge, this is the third classical case of 
Ross syndrome to be reported from India.

Figure 1: Areas of hyperhidrosis, with hyperpigmentation and 
hypohidrosis seen prominently

Figure 2: Tonic pupils not constricting to light

Figure 3a: Photomicrograph showing sparse eccrine glands 
(H and E, ×100)

Figure 3b: Photomicrograph showing increased number and size 
of eccrine glands (H and E, ×100) 
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Bacillus anthracis, has also been a potential source for 
bio- terrorism acts.[7] Cutaneous anthrax is the 
commonest and other two, pulmonary and 
gastrointestinal anthrax are uncommon forms.

Many regions in India are still enzootic for animal 
anthrax; however, it is less frequent to absent in North 
India, and sporadic cases of human anthrax have been 
reported especially from Southern states of India.[8]

In Andhra Pradesh, Chittoor, Cuddapah, Guntur, 
Prakasam and Nellore districts are known endemic 
areas for animal and human anthrax.[9,10] Recently six 
tribal patients were described with cutaneous anthrax 
from a remote tribal area in Visakhapatnam.[11] Now 
four more patients presented with similar clinical 
features from a different tribal area, which comes 
under Vizianagaram district, Andhra Pradesh, India.

Four tribal men were brought to the Department of 
Dermatology during the month of September 2007, with 
an undiagnosed skin disease of 8�10 days duration. 
These patients had painless ulcers with vesiculation 
and edema of the surrounding skin on the extremities 
without any constitutional symptoms. These cutaneous 
lesions made us to suspect cutaneous anthrax. There 
was a history of animal death in their house 10 days 
prior to the onset of these skin lesions. They did not 
seek any medical advice for nearly 8 days. Axillary 
lymphadenopathy was present in one of the four patients 
and one patient had cervical lymphadenopathy. There 
were no constitutional symptoms. Patient�s vital data 
was normal. The clinical details of all cases are given in 
Table 1. After obtaining the detailed history of contact 
with an infected carcass and the characteristic clinical 
features, a diagnosis of cutaneous anthrax was made.

In order to establish our clinical diagnosis, the following 
investigations were performed. Smears and swabs were 
taken from vesicles, beneath the ulcers and fluid from 
the surrounding edematous region. These specimens 
were sent to the Department of Microbiology, for 
conventional methods like Gram staining and culture. 
In addition to these specific investigations, routine 
blood and biochemical investigations and chest X-ray 
were done in all cases.

The direct smears of all the four suspected cases 
revealed thick Gram-positive bacilli. The bacilli were 
found singly and some showed capsule. These smear 
findings were suggestive of Bacillus anthracis.

The collected swab exudates were inoculated onto 
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A mini outbreak of cutaneous A mini outbreak of cutaneous 
anthrax in Vizianagaram district, anthrax in Vizianagaram district, 
Andhra Pradesh, IndiaAndhra Pradesh, India

Sir,
Anthrax is a disease of herbivorous animals caused by 
Bacillus anthracis and humans incidentally acquire 
the disease by handling the infected dead animals and 
their products.[1-4] Sporadic cases of cutaneous anthrax 
by biting flies have been reported. [5,6] Unfortunately, 
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