
Lesson of the Week

Hyperthyroidism presenting as pyramidal tract disease

Pamela J Shaw, David Bates, Pat Kendall-Taylor

Recognised neuromuscular disorders associated
with hyperthyroidism include thyrotoxic myopathy,
muscle cramps, periodic paralysis, myasthenia gravis,
exophthalmic ophthalmoplegia, and thyrotoxic neuro-
pathy.1- Thyroid hyperactivity may also affect the
central nervous system, resulting in confusional states,
behavioural abnormalities, coma, seizures, or move-
ment disorders.8-" Pyramidal tract dysfunction is not
usually listed among the well established neurological
syndromes associated with hyperthyroidism. Though
rare, it is important not to miss this condition, which is
reversible with antithyroid treatment and which may
be mistaken for a progressive and untreatable illness
such as motor neurone disease.

Case report
A 60 year old printer presented with a three month

history of progressive worsening of gait associated with
weakness and stiffness of the legs. By the time of
admission he was unable to walk more than 30 metres
without resting, had great difficulty climbing and
descending stairs, and could no longer manage his job.
He did not complain of weakness of arms or of
disturbed sensory or sphincter function. He had felt
less well than normal for 18 months with general
malaise, reduced energy, intermittent aching in limbs,
and weight loss of 6 4 kg. There was no history
of previous neurological problems, and his history
contained nothing of note, except for mild hyper-
tension, which had been treated with atenolol and
chlorthalidone for two years.
On physical examination he looked thin and unwell.

There was a small central goitre and a fine tremor of the
outstretched hands. Hands and feet were cool and dry,
the resting pulse was 66-80 beats/min, and there were
no appreciable eye signs. Neurological examination
showed a slow, stiff gait with unsteadiness on tandem
walking. Cognitive function and speech were normal.
Cranial nerve examination detected only mild bilateral
weakness of orbicularis oculi. Arm muscles were
generally thin, without focal wasting or fasciculation.
There was mild global weakness, more pronounced in
the extensors than the flexors. Musculature of the legs
was generally thin and tone was noticeably increased
with sustained clonus at the ankles and patellar clonus.
There was moderately severe weakness (MRC grade
4/5) in hip flexion, knee flexion, and ankle dorsiflexion,
the right side being slightly worse than the left.
Extensor muscles, including quadriceps and gluteus
maximus, were of normal power. Jaw jerk was brisk
and the tendon reflexes in all limbs were pathologic-
ally brisk, with absent abdominal reflexes and extensor
plantar responses. There was no sensory disturbance
and spinal examination showed nothing abnormal.

Investigation disclosed a serum thyroxine concen-
tration of 295 nmol/l (normal 63-131 nmol/l) and a free
thyroxine index of 126 (21-36). Sensitive thyroid
stimulating hormone assay yielded a concentration
of 0 15 mU/l (0 25-4 3 mU/l). Thyroid microsomal
antibodies were detected at a titre of 1/400; other
autoantibodies were not detected. Thyrotrophin
binding inhibiting immunoglobulin index was 31 6

(normal <18 0). Pertechnetate thyroid scan showed
uniform uptake in a bulky thyroid, the 20 minute
uptake being 9 7% (normal <3 0%). Normal values
were obtained for full blood count; blood glucose,
urea, creatinine, and electrolyte concentrations; and
liver function tests and a chest radiograph and electro-
cardiogram were normal. Serum calcium concent-
ration was mildly raised at 2 6 mmol/l (normal
2 2-2 5 mmol/l). Venereal Disease Research Labora-
tory test gave a negative result. Creatine kinase activity
was normal and no appreciable abnormalities were
found on nerve conduction studies or electromyo-
graphy. Several other neurological investigative pro-
cedures were undertaken to exclude other possible
causes of pyramidal tract dysfunction. Magnetic reso-
nance imaging of the brain and spinal cord showed
nothing abnormal. Studies of evoked potentials
elicited a slightly delayed response of dubious rele-
vance from the left eye but no other abnormalities. The
cerebrospinal fluid was normal with a white cell count
of less than 1 x 106/1, a total protein concentration of
0 3 g/l (10% IgG), and a glucose concentration of
3 4 mmol/l.
The patient began treatment with carbimazole and

his response was dramatic. Within four weeks he could
walk almost normally and his neurological signs were
greatly improved. By three months the clonus, hyper-
reflexia, and extensor plantar responses were no longer
present and muscle power was normal apart from mild
weakness of hip flexion on the right. At that stage we
decided to stop the carbimazole so that we could give
radioactive iodine four weeks later. Within two weeks
he reported a recurrence of weakness of the legs and
difficulty with walking. Examination showed that the
lower limb pyramidal tract signs had reappeared,
though were less severe than before. His serum
thyroxine concentration was 286 nmol/l. Serum tri-
iodothyroxine concentration was 5 3 nmol/l (normal
reference range 1 2-3 0 nmol/l). A few days after
the treatment with iodine-1 31 carbimazole was reinsti-
tuted. Within six weeks the neurological abnormalities
had again disappeared apart from mild weakness of hip
flexion.

Discussion
A causal relation between the pyramidal tract signs

and thyroid overactivity in our patient was likely
for several reasons. Firstly, extensive investigation
showed no evidence of any other intracranial or spinal
cause for the neurological dysfunction. Secondly, there
was striking resolution of the neurological signs with
antithyroid treatment and recurrence with relapse of
the hyperthyroidism when the treatment was with-
drawn.

Paraparesis associated with thyrotoxicosis was des-
cribed by Charcot in 1889.12 This was a flaccid
paraparesis with absent reflexes and without associated
upper motor neurone signs. The condition was labelled
Basedow's paraplegia by Joffroy in 1894. " Similar
patients described later were shown to have a thyro-
toxic polyneuropathy affecting predominantly the
legs.'4 Upper motor neurone signs in association with
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thyrotoxicosis have only rarely been reported. Early
publications contain reports of patients with thyro-
toxicosis who developed hemiparesis or paraparesis.9
In many of these the cause-effect relation is obscure
and definite conclusions cannot be reached. In a review
of published work we found only nine adequately
documented cases of pyramidal tract dysfunction in
association with hyperthyroidism.9 6-' Features
emphasised in those reports included spastic weak-
ness in the legs as well as hyperreflexia, clonus, and
extensor plantar responses. Occasional patients also
have impaired vibration sense and proprioceptive
function,' bladder spasticity and urinary inconti-
nence,182(0 or impaired consciousness.9 Some patients
have lower motor neurone as well as upper motor
neurone signs, a combination producing a clinical
picture similar to motor neurone disease.22 Treatment
of the hyperthyroid state usually results in complete or
nearly complete recovery of the upper motor neurone
signs.9 16 20 2I

The pathophysiological basis of pyramidal tract
dysfunction in hyperthyroidism is unknown. No histo-
pathological studies have been reported. It is becoming
clear, however, that thyroid hormones act directly on
the adult nervous system in complex and important
ways. In mature rat brain hyperthyroidism causes a
substantial increase in striatal ji adrenoceptors, striatal
dopaminergic neuronal activity, and presynaptic ct2
adrenoceptor function.21 Complex and regionally
specific changes in brain nuclei concentrations of
serotonin, 5-hydroxyindoleacetic acid, and substance
P have also been recorded.24 Activities of some brain
enzymes are sensitive to thyroid dysfunction. Hyper-
thyroidism reduces the activity of glutamate dehydro-
genase29 and pyruvate dehydrogenase26 in the brain.
The pathophysiological effect of fluctuations of thyro-
trophin releasing hormone in the hyperthyroid state
may be important in the genesis of neurological
complications.2 Further histopathological and neuro-
chemical studies in animal models may help shed light
on the mechanisms of pyramidal tract dysfunction in
hyperthyroidism.

In conclusion, pyramidal tract dysfunction appears
to be a genuine though rarely documented complica-
tion of thyrotoxicosis. We describe this case to
emphasise that thyroid function should be evaluated in
all patients with unexplained pyramidal tract dys-
function and in those in whom a diagnosis of motor
neurone disease is being considered. This applies
particularly to groups such as the elderly and patients

taking 3 blockers, in whom clinical signs of hyper-
thyroidism may be masked.
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ECHO -countering throw away medicine

James Burton and his wife Peggy had a vocation.
It fortified them through wartime difficulties,
through training and preparation, and it took
them to the Congo, where they encountered
difficulties and deprivation; their first stran-
gulated hernia was tackled with a roll of
instruments last used in the dissecting room.
Illness intervened, demanding their return to the
United Kingdom, and there they were perturbed
to discover the "throw away" medicine of the
North. Thus was laid the foundation of the Joint
Mission Hospital Equipment Board, known over
a grateful world as ECHO.
ECHO gleans. No item is too large or too

small-sell it your outdated Land-rover or give
it a single unopened suture pack. All is grist to its
mill. Suture material, together with needles and
other minor items, are stored in trays to be
picked over by enthusiastic visitors or added to
overseas parcels. Land-rovers are stripped

down, completely rebuilt to individual specifica-
tion, and dispatched at a price well below that of
a new vehicle. Nearly 2000 hospitals in 120 Third
World countries are supplied from the large
complex in Coulsdon, every item scrutinised,
repaired if necessary, and certified fit for im-
mediate use.

For many of these health units ECHO is the
major supporter. But there are also emergencies,
and it is to ECHO that both governments and the
larger organisations turn. In Biafra, Eritrea,
and Bhopal, earthquake, flood, and famine,
ECHO has played an invaluable part in
lessening suffering. The rapid response it can
mount, together with its reputation for
reliability, efficiency, and innovation, has made
it unique.

Innovation is a strong point. Receptive to
ideas from any quarter ECHO has commissioned
and designed a range of equipment that is

tough, portable, and versatile, like the tropical
refrigerator that will run on electricity, paraffin,
or bottled gas. A veterinary division has been
developed, the drug department greatly ex-
panded, and a technical workshop started in
Uganda.
ECHO needs money. As with every agency

serving the Third World, postage and transport
are costly items. But it also needs "things."
Hospital workers-please make sure that
nothing is wasted. Keep reminding supplies
officers, senior nursing staff, and colleagues;
let nothing usable be thrown away. General
practitioners also-if you buy a new electronic
stethoscope then send the old one to ECHO, and
its second life may be more valuable than its first.
Contact ECHO at Ullswater Crescent, Coulsdon,
Surrey CR3 2HR (01 660 2220).

ANNE SAVAGE, London
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