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Summary

A case of a 65-old-male with cerebellar ataxia associated with hypothyroidism is

described.

His recovery course was monitored by equilibrium function tests and with an electro-

nystagmograph. It took about 2 months for the blood thyroxine level to return to normal.

Although optokinetic nystagmus (OKN) could not be elicited before medication, the patient

improved both in OKN and in the equilibrium function test in accordance with norma-

lization of the blood thyroxine level.

In the thyrotropine releasing hormone (TRH) injection test, the square measure

of sway of the center of gravity was approximately halved three minutes after injection,

and this effect lasted about 70 minutes.

This is the first objective follow-up study for cerebellar ataxia with hypothyroidism,

and the result of the TRH injection test suggests that TRH could participate in cere-

bellar ataxia associated with primary hypothyroidism.

Key words: Hypothyroidism, Cerebellar ataxia, TRH test, Optokinetic nystagmus, Case

report

Introduction

Since White?’ described the first case of cerebellar
ataxia associated with hypothyroidism in 1884, the
association has been widely known with about 60
cases reported to date?®. However, none of the
reports has dealt with an objective evaluation of
the clinical course by equilibrium function test
and the eliciting test of optokinetic nystagmus
(OKN).

The following case of hypothyroidism (Hashi-
moto disease) invoving cerebellar ataxia illustrates
the recovery course after treatment with thyroxine
by means of equibrium function tests performed with
a gravicorder and eletro-nystagmograph. In addi-

tion, the effects of massive administration of thyro
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tropine relasing hormone (TRH) are described.

Case report

The patient was a 67-year-old male tailor, who
noted onset of progressive giddiness on walking
around 1975. His hearing became bilaterally worse
in 1977. In 1978, the patient became fatigable,
slow in movement, entangled in speech, and deve-
loped a low torelance for cold. In January 1982,
the patient was admitted for a complete medical
examination,

Family history was noncontributory. He had
ingested about 250 ml of ‘‘sake” every day for the
past 30 years and smoked about 15 cigarettes daily.

Physical examination revealed a height of 164

cm and a weight of 656 kg. The temperature was
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36.1 °C, pulse 52/min and regular, and blood pres-
sure 130/85 mmHg. The skin was ‘pale and ‘dry.
The hair, eyebrows, and pubic hair were sparse

with no axillary hair. The face was edematous and

tongue was large. The thyroid measured 1.5X3.5

cm and of a gum-like consistency hardness. The
heart sounds were attenuated without murmur.
Cardiac dullness was enlarged two finger breadths
to the left. The liver, spleen, and kindneys were
not palpable. Remarkable pitting edema was noted
in the legs.

The patient was clear and both memory and
judgement were normal. The speech was slightly
slurred and slow. Funduscopic examination re-
vealed no abnormality. Visual acuity and field and
light reflex were all within normal range. The
ocular movements were not restricted but fixation
nystagmus was noted in the right eye. The elici-
tation of OKN was unsatisfactory.

Hearing was markedly impaired bilaterally with
total deafness in the left ear. No further abnor-
malities were noted in the rest of the lower cra-
nial nerves.

There was no hypertrophy in the muscles, and
the large muscles were normal in strength. The
deep tendon reflexes were intact and knee jerks
were slightly exaggerated. The ankle jerk was
delayed. A slight mounding phenomenon was
noted in the brachial biceps muscle. There was
no pathological reflex such as extensor tce reflex.

He was incapable of standing with both feet
together, and his gait had a wide base and atactic.
When the patient was sitting on a chair with an
erect posture, the trunk swayed. Dysdiadochoki-
nesis was noted bilaterally in the upper extremities.
A finger-nose test revealed hypermetria and decom-
position. He could write letters, but clumsy.
In the knee-heel test, the patient was awkward
bilaterally and hypermetria was noted, The mus-
cle tone was normal. No vesicorectal disorder
was noted.

Laboratory data on admission: RBC 400 X 104/
mm?, Hb 11.2 g/dl, erythrocyte sedimentation 39
mm/h, LDH (250 IU), total cholesterol (330 mg/

dl), and B-lipoprotein (927 mg/dl) ali elevated, and

CPK 838 IU and abnormal.

The chest roentgenogram revealed a cardiotho-
ratic ratio of 68 %, suggesting cardiac enlarge-
ment. Echocardiography demonstrated a slight peri-
cardial effusion. The electrocardiogram gave a
normal tracing except for sinus bradycardia.

Serum levels of T3 (40 ng/dl RIA) and T4 (0.7 pg/
dl RIA) were low, Ts resin uptake was 25.7 %
(just above the lower limit of normal) and TSH
level (150 pl/ml) was high. Thyroid test and micro-
some test were positive, 1:640% and 1 : 3202 re-
spectivelly. The TRH stimulation test revealed a
high baseline level of serum TSH (143 gl/ml) and
an excessive reaction (15min-169, 30 min-257, 60
min-248, 90 min-245 and 120 min-223 xU/ml). The
results were compatible with primary hypothyroid-
ism. The thyroid uptake of 23] was markedly de-
creased.

Thyroid biopsy showed atrophic thyroid follicles

with a remarkable infiltration of small round cells
(Fig. 1). Partial fibrosis was noted. - These find-

ings indicate chronic thyroiditis.
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Fig. 1. Photomicrograph of the thyroid gland
showing atrophic follicles, remarkable
infiltration of small round cells and fib-
rosis. (HE stain X 100)

Cerebrospinal fluid demonstrated increased pro
tein (132 mg/dl), and a positive Pandy test.

Maximal conduction velocities measured in the
motor nerves were all within normal limits in the four
extremities. Electroencepharosgram were normal.

Equilibrium function tests such as based on OKN
(Fig. 2) and eye tracking suggested impairment

in the cerebellum and brain stem. A calorie test
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Fig. 2. Horizontal optokinetic nystagmogram
obtained on August 6, 1982, before thy-

roxine administration. Essentially no
optokinetic nystagmus was induced in

either direction. CW, clockwise : CCW,
counter-clockwise : t. c. time constant

demonstrated slight abnormality in both ears. An
audiometry showed total deafness in the right ear,
and marked impairment (40 db) in the left ear.
Roentogenogram of the cranium disclosed no
enlargement of the sella turcica and computed tomo-
graphy of the brain revealed pictures compatible
with his age without abnormalities such as cerebel-

lar atrophy.
Clinical course

Bed rest and a low salt diet were indicated,
because cardiac decompensation was evident on
admission. To improve cardiac decompensation,
the traditional Chinese prescription of medicinal
plants ““‘Juzen-Daiho-To”’1® was administered. - This
prescription consists of ginseng 3.0 g, hoelen 3.0
g, astragalus 3.0 g, tang-kuei 3.0 g, paeonia 3.0 g,
rehmania 3.0 g, cnidium 3.0 g, cinnamon 3.0 g and
licorice 1.0 g.

After attenuation of symptoms of cardiac insuffici-
ency, treatment with increasing doses of sodium
levothyroxine was initiated with a 12.5 mg/day
dose. As shown in Fig. 3, the serum levels of T,
Ty, and TSH were normalized about 2 months
after the start of thyroid hormone administration.
The patient also recovered normal levels of serum
CPK, LDH, and total cholesterol.

Parallel to the improvement shown by various

examinations, the cerebellar ataxic symptoms includ-

ing slow motion, ataxic gait, slurred speech, and
the incapability of standing with his feet together,
improved. Thé clinical improvement was quanti-
fied by equilibrium function tests, in which body
sway measured with a Gravicorder G 1803 (ANI-
MA Co., Ltd., Tokyo,) and expressed in terms of
area within which the center of gravity of the body
travelled while the patient was standing with feet
together for 30 seconds with both eyes opened and
closed (Fig. 3).

Improvement in equilibrium function, as determin-
ed by standing with open eyes, was attained about
1 month after TSH, and about 2 months after the
serum levels of Ts and T had become nor-
mal.

At first, the patient could not stand with feet
together when with closed eyes. This function
improved about six months after normalization of
T3 and Ta It is notable that this improvement
was about 4 months behind that with open eyes.

Fig. 4 presents changes in OKN measured with
an electro-nystagmograph, model 124 A, (Sanei So-
kuki Co., Ltd., Tokyo,). While manifestation of
OKN was markedly suppressed at both low and high
rates before instituting the treatment (Fig. 2), im-
provement became apparent about 2 month after its
start (Fig. 4 A). The pattern became normal es-
sentially in acordance with normalization in T3 and
Ts. OKN was seen to have further recovered:8
months after the beginning of the therapy (Fig:
4B). However, abnormality of carolic test and
impairment of hearing persisted even after about

one year of the treatment.
TRH injection test

The effects of massive administration of TRH
were evaluated by the equilibrium function test
depending on body sway. The test was performed
in May 1983 when the patient became capable of
standing with feet together with both open and
closed eyes.

Prior to giving TRH, the area was measured
with open eyes repeatedly at 10-minute intervals
until the value became constant, and the value was

taken as the base line value. For the TSH sti-
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Fig. 3. Graph showing the course of medication, thyroid hormone levels and equilibrium

function. The lined areas along the scale for TSH, Ts, and T represent their nor-

mal ranges.

mulation test, a 1000 zg intravenous bolus of TRH
was used, and 2ml physiological saline solution
was injected intravenously for control. The area
was measured twice and the smaller value was
recorded. The results are shown in Fig. 5. When
the patient opened his eyes, the area was reduced to
about 50 % of the base line value about 3 minutes
after TRH administration. The effect seemed to
last about 70 minutes.

As shown in the middle column of Fig. 5. the
blood levels of Ts and Ts were essentially unchang-
ed even when TRH was injected, suggesting that

its effect on’ body sway depended on neither level.

Discussion

In the present case, the serological and histolo-
gical findings led to the diagnosis of hypothyriodism
due to Hashimoto disease.

The presence of impairment in the vestibulum,
spinal cord, peripheral nerves and muscles need

to be excluded, hbwever, before the whole ataxia

associated with hypothyroidism is described as cere-
bellar ataxia. The ataxia seen here was thought
to result mainly from impaired cerebellar function
for the following reasons :

1) Ataxia was remarkable in the trunk and
lower extremities, without abnormalities in large
muscle strength, articular sense of position and
velocity of nerve conduction in the lower extre-
mities. Consequently, this ataxia could not be
attributed to impairment of the spinal posterior
funiclus, peripheral nerves, or muscle strength.

2) Neuro-otological examination revelaled that
the patient was slightly abnormal in a calorie test
and his hearing was markedly impaired, possibly
suggesting concomitant vestibular impairment. It
was, however, difficult to consider that the impair-
ment in vestibular and spinal system was mainly
responsible for the ataxia in the present case, be-
cause the abnormalities persisted without change in

degree even when the ataxia had become to be

improved by thyroxine administration.
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Fig. 4. Horizontal optokinetic nystagmogram
revealing evident improvement after
thyroxine administration. A; Electro-
nystagmogram obtained in October, 1982.
B: Electro-nystagmogram obtained in
may, 1983. Abbreviations are the same
as in Fig. 2.

3) The slurred speech, decomposition and disdi-
adochokinesis of the upper extremities, and the sup-
pression of OKN are all symptomatic of cerebellar
ataxia.

4) This case and some described previously?%®
were in agreement on the point that cerebellar
ataxia was remarkable in the trunk and lower ex-
tremities. Accordingly, the diagnosis of cerbellar
ataxia associated with hypothyroidism was made.

None of the the previous reports has dealt with
objective evaluation of thyroid hormone therapy in
patient with cerebellar ataxia. In starting the treat-
ment, however, it appeares to be of great signifi-
cance to be able to make a forecast of the clinical
course, because it will allay apprehensions of such
patients and their families. '

In the case described here, when the serum T3

and T: levels were normalized, 1) the suppression
of OKN became diminished simultaneously, 2) the
equilibrium function of standing with open eyes
became normal about 2 months, and 3) the closed
eyes one recovered after about 6 months.

Also it was characteristic that the ataxic symp-
toms became suddenly improved certain periods
after normalization of Ts and T4, just as if the
motor control system had been switched ‘“‘on’’ from
“off’’. The fact that the cerebellar ataxia
became to be improved, OKN first followed by
standing with open and then closed eyes in this
order, suggests that if the most foci were located
in the cerebellum, improvement in the visuo-oculo-
motor system preceded, whereas improvement of
the sensory-motor control system by way of the
spinal cord was delayed considerably. Whether
the time lags seen in such improvement depend-
ing on the in-put system could be attributed to
localization of cerebellar lesions or to specificity of
the controlling system remains to be elucidated.

According to Sobue!® and his co-workers!!»12,
TRH improved cerebellar ataxia in patient with
spino-cerebellar degeneration and pathological mo-
del animals. These authors described that, in the
brain or especially in the brain stem, TRH is
involved in noradrenaline metabolism in cells
from which noradrenergic neurons originate,
increasing the activity of cerebellar Purkinje cells.

The usefulness of TRH in the treatment of pa-
tients with cerebellar ataxia associated with hypoth-
yroidism was, as far as we know, first demonstrated
in the present case. The following are the possi-
ble mechanisms of the involvement of TRH in cer-
ebellar ataxia, although still somewhat conjectural
because the behavior of TRH in the brain is as
yet not fully understood. In the case of primary
hypothyroidism as seen in this case, increased levels
of TSH persist, probably resulting in relatively
low levels of TRH produced by a negative feed
back. The low levels of TRH in cooperation with
low levels of Ts and T+ will likely augument cere-
bellar ataxia. However, this is only one case re-
pdrt, so that further publicafion of such case reports

is called for.
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Fig. 5. Changes in levels of Ts, T4+ and TSH, and areas of equilibrium test after intravenous

injection of TRH.
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