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with a neurological disorder therefore
remains to be defined.
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Mononeuropathies in thyrotoxicosis

Recently Igichi et al' reported two thyrotoxic
patients with associated mononeuropathies
and suggested a causal relationship. Other
authors, such as, Beard et al2 described the
association between carpal tunnel syndrome
(CTS) and Graves' disease. Also Siegler and
Refetoff' observed a bilateral peroneal palsy
in a patient with thyrotoxicosis. Despite these
observations the prevalence of neuropathies
in thyrotoxicosis is unknown.

In a prospective study on 150 patients with
CTS we found two patients with past history
of thyrotoxicosis.4 This fact induced us to
initiate a prospective study, presented in
preliminary form at the XLI annual meeting
of the Spanish Society of Neurology,' to
determinate the frequency and course of
CTS in thyrotoxic patients.

Sixty untreated thyrotoxic patients were

studied clinically and by electroneurography
(ENG): in 11, clinical symptoms of CTS
were present (nocturnal paraesthesias or

other symptoms that suggested median nerve

damage). In eight of these 11 patients, ENG
supported the clinical diagnosis (ENG diag-
nosis of CTS was accepted when sensory
NCV across carpal tunnel was less than
45 m/s). Three patients had the simultaneous
onset of symptoms of CTS and thyrotox-

icosis. All patients were followed clinically
and by ENG for two years. The evolution of
CTS and thyrotoxicosis was analogous and
after two years all patients were free of
symptoms. However, in one of them, with
uncontrolled thyrotoxicosis, ENG studies
deteriorated. The other patients, with remis-
sion of thyrotoxicosis, had normal ENG
values in one case. Meanwhile in the other
the ENG was unchanged. In another five
patients of the series we also found ENG
abnormalities supporting a subclinical CTS.
The course of these cases was also parallel to
thyroid status: two of them that developed,
after 12 and 18 months respectively, typical
CTS symptoms (with deteriorating ENG
studies) were patients with uncontrolled
thyrotoxicosis.
Another patient with thyrotoxicosis devel-

oped a right peroneal palsy due to nerve

compression at the head of the fibula
favoured, in our opinion, by the important
muscular atrophy. After six months the recov-

ery was complete.
Our results suggested that 5% of thyrotoxic

patients developed a CTS as a consequence
of thyrotoxicosis. In these cases we observed
a good CTS evolution, always parallel to
thyroid status. Excess thyroxine might play a

role in the development of CTS. Other
factors such as loss of weight, weakness,
infiltration of the tendon sheaths with muco-
polysaccharides2 and infiltrative dermop-
athy' can also contribute to generation of
mononeuropathies in thyrotoxic patients.
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Mental representation and temporary
recovery from unilateral neglect after
vestibular stimulation

Vestibular stimulation temporarily reduces
unilateral visual neglect.' Cappa et al2
observed improvement of personal neglect
and anosognosia for hemiplegia after vestibu-
lar stimulation. The effects on anosognosia
and personal neglect suggest an influence of
vestibular stimulation not only on the cere-

bral mechanism of attention to external
stimuli, but also on deep cerebral structures
involved in the mental representation of

space.3 Our study aimed to assess the effect
of vestibular stimulation on mental visuospa-
tial representation in subjects with unilateral
neglect.

Five right handed subjects with clinical
and CT evidence of right hemisphere dam-
age (four ischaemic stroke and one sponta-
neous haematoma) were examined within-
one month of onset of illness. They all
presented signs of left spatial neglect as
revealed by a modified version of the Albert's
line-crossing test.4 In this test the subject had
to cross out 21 lines (2-5 cm in length),
drawn in an apparently random manner on a
sheet of paper, one line in the centre and 10
on each half of the paper. Personal neglect
and anosognosia for motor deficits were
evaluated by a four point rating scale.' A
visual representation task was carried out in
the absence of stimuli from personal or
extrapersonal space. The subject was asked to
describe the cathedral square of Milan (Piaz-
za del Duomo) from two opposing view-
points;3 the results were evaluated by count-
ing the number of landmarks unequivocally
identified as belonging to the left and right
sides of the piazza respectively according to
the patients' (imagined) viewpoint. The bat-
tery of tests, taking less than 10 minutes, was
applied immediately before vestibular stim-
ulation (baseline assessment). Vestibular
stimulation consisted in irrigating the left
external auditory canal with approximately
30 cc of ice cold water. When a clinical
reaction was manifest (nystagmus towards
the right or possibly tonic displacement of
the head or gaze to the left) the battery was
repeated. The results are given in the table.

Vestibular stimulation improved patients'
performance in the line-crossing test; four
patients (cases 1, 3, 4 and 5) performed the
task without error, while one (case 2) defi-
nitely improved. Case 2 had slight personal
neglect and moderate anosognosia; under
vestibular stimulation personal neglect tem-
porarily disappeared but anosognosia was
unchanged. In case 5 moderate anosognosia
temporarily disappeared under vestibular
stimulation. In another patient (case 3)
vestibular stimulation produced a temporary
amelioration of severe anosognosia.

In the visual representation task under
vestibular stimulation, all subjects were able
to report a greater number of "left side"
landmarks of the cathedral square, while
"right side" performance was unchanged.
The differences between the number of
"right side" and "left side" landmarks were
computed for each patient and the paired
Student t test showed a significantly different

Table Neuropsychological assessment before
and after vestibular stimulation

Case 1 2 3 4 5

Line-crossing test*
before 2 8 9 6 1
after 0 4 0 0 0

Anosognosiat
before 0 2 3 0 2
after 0 2 1 0 0

Personal neglectt
before 0 1 0 0 0
after 0 0 0 0 0

Visual representationt
before (L-R) 1-3 1-3 1-5 0-2 3-6
after (L-R) 3-3 2-3 3-4 5-3 7-6

*Number of neglected lines on left side (max 10).
tFour-point scale: 0 = absent, 1 = mild, 2 = mod-
erate, 3 = severe (for details see ref. 5).
j:Number of landmarks on left (L) and right (R)
side.
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