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causes of the syndrome, other than ectopic production of vasopressin,
were excluded and the islet-cell origin of the tumour was clearly shown
by Grimelius staining and electron microscopy, which showed the
typical granules. The syndrome disappeared when the tumour
decreased in size after treatment with streptozotocin; this is compatible
with the tumoral origin of the syndrome.
The negative results of immunohistochemical staining of the

tumour cells for antidiuretic hormone does not contradict production
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of antidiuretic hormone in the tumour, since different parts of islet-
cell tumours can produce different (or no) hormones. Even if the
vasopressin-containing cells had been present in the biopsy specimen
the false-negative results might easily be explained by a low concen-
tration of antidiuretic hormone in the cells or a diminution of its
antigenicity due to the fixation procedures.
We conclude that endocrine pancreatic tumours may be the cause

of the syndrome of inappropriate secretion of antidiuretic hormone.
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Electrocardiographic abnormalities
and autonomic dysfunction in
Guillain-Barre syndrome

The Guillain-Barre syndrome is an acute polyneuropathy. Paralysis
may be severe and widespread and assisted ventilation needed.
Preceding events are common but not essential to the diagnosis. Of
these, viral infections are most frequently incriminated, but other
associated disorders include surgery, trauma, lymphomas, and
systemic lupus erythematosus.
Autonomic neuropathy has been recognised for at least 30 years and

may be the cause of sudden death which occasionally occurs in even
well-ventilated patients. Osler' might have been alluding to autonomic
dysfunction when he described patients with "acute febrile poly-
neuritis" who succumbed to "paralysis of the heart." Other manifesta-
tions include bladder paralysis, pupillary abnormalities, cardiac
arrhythmias, labile blood pressure, and pulse and electrocardiographic
changes.2 3

We describe a patient with Guillain-Barre syndrome and autonomic
neuropathy who developed exceptional acute electrocardiographic
abnormalities.

Case report

A 62-year-old woman presented with three days of interscapular pain,
rapidly progressive weakness of legs, and numb, cold feet. One week before
she had had headache, nausea, vomiting, and diarrhoea for three days.
On admission (day 1) she had severe flaccid, areflexic tetraparesis with loss

of vibration and joint position sense below the knees. White cell count was
15-0 x 10/l1 (normal differential), and cerebrospinal fluid and an electrocardio-
gram were normal. Over the next 48 hours she deteriorated with the appear-
ance of bilateral facial weakness and bilateral ophthalmoplegia, which
affected the pupils. Vital capacity measured eight-hourly fell from 1-3 to
0-4 1 on day 3, and tracheostomy and intermittent positive-pressure ventila-
tion were instituted. Despite a forced inspired oxygen concentration of 50%
she could not maintain satisfactory oxygen pressure, and positive end-
expiratory pressure of 2 cm water was used for the first 18 hours of ventila-
tion with good effect.
On day 4 wide fluctuations in pulse rate (70-150/min) and blood pressure

(75/35-180/120 mm Hg) were recorded. On day 8 she developed tachycardia
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(120/min) for 24 hours. Electrocardiography showed widespread changes
(figure) with ST-segment flattening in lead III and deep T-wave inversion in
all other leads except VI. Tracings reverted to normal, however, within 48
hours. From days 12 to 15 she had more profound episodic bouts of hypo-
tension (50/20 mm Hg) with bursts of tachycardia or bradycardia. On day 16
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Electrocardiographic changes recorded on eighth day of admission.

the electrocardiographic abnormalities recurred, the tracing returning to
normal within two weeks. At no time during these observations did serial
measurements of creatine phosphokinase and aspartate aminotransferase
activities show an appreciable rise. Ventilation was stopped on the 18th day
and steady improvement in neuromuscular signs continued without re
currence of blood pressure or pulse disturbances. After four weeks she was
mobile with crutches and two weeks later walking unaided.

Six months after onset of the illness there was persisting weakness of the
left seventh cranial nerve, normal limb power and reflexes, and impaired
vibration sense in the feet and temperature sense over the right foot. Other
sensory modalities were normal and she felt well.

Comment

The clinical diagnosis of Guillain-Barre syndrome fulfilled Ameri-
can criteria.4 The cerebrospinal fluid protein was normal, but this is
common during the first week. Other reports draw attention to auto-
nomic neuropathy in the syndrome and suggest demyelination in vagal
autonomic and splanchnic bed sympathetic fibres to account for pulse
and blood pressure abnormalities respectively.
The electrocardiographic changes in Guillain-Barre syndrome are

usually less striking than in our patient,2 3 and the underlying disorder
has not been fully explained. Myocarditis has been suggested but not
substantiated and was unlikely in our patient. Temporary alterations
in cardiac innervation may produce electrocardiographic abnormalities.
Similar changes to those described here have occurred after subarach-
noid haemorrhage and are thought to be secondary to severe autonomic
dysfunction.5 Further, as in this case, electrocardiographic changes
usually parallel other abnormal autonomic signs and have been
reversed by intravenous atropine.2
Although the changes described here are extremely uncommon,

recognising that electrocardiographic abnormalities might accompany
other features of disordered autonomic function is important in view
of the increased mortality when ventilation and other clinical variables
are considered-satisfactory.
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and preparing this manuscript.
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Chorea after legionnaire's disease

Legionnaire's disease commonly affects the nervous system, but
chorea has not previously been described as a complication of this
condition. We report such a case.

Case report

A 61-year-old salesman was admitted to hospital in May 1978 after four
days of drowsiness, ataxia, slurred speech, and nocturnal confusion. He had
an unproductive cough, a mild right-sided weakness, and involuntary
movements of the legs, which disappeared with sleep.
On examination he was pyrexial (39°C) and had signs of a right basal

pneumonia. He was fully conscious and orientated, with no neck stiffness,
but he had bilateral cerebellar signs, dysarthria, and a right extensor plantar
response. He smoked 15 cigarettes a day but drank rarely. He travelled
widely but had neither slept away from home nor been abroad in the previous
fortnight. There was no family history of neurological disease.

Chest radiographs confirmed right lower-lobe pneumonia. Other in-
vestigations showed a neutrophil leucocytosis (12-5 x 103), hyponatraemia
(plasma sodium concentration 129(mEq)mmol/l), and a minor increase in
hepatic enzyme activity. Urine testing showed blood + ++ on several
occasions. Sputum and blood cultures gave negative results, as did cytological
examination of the sputum. Technetium-99 brain scan showed no
abnormality. Routine virology screening by the Public Health Laboratory
Service did not show any abnormally high titres.

Despite treatment with amoxycillin and gentamicin he became confused,
although lumbar puncture showed no abnormality. After 48 hours amoxycillin
was replaced by tetracycline because of an allergic reaction. By the sixth
day he was afebrile and the pneumonia was resolving. On discharge he had
pronounced choreiform movements with dysarthria and dysphonia but no
evidence of Parkinsonism. Eleven months later a retrospective survey of
stored serum showed a titre of 1/256 for Legionella pneumophilia (IFAT)
which, together with a compatible clinical history, is considered to be
diagnostic of legionnaire's disease.

Fourteen months after his initial illness he was referred to this department
with disabling chorea and an explosive dysphonia. Tetrabenazine 25 mg
three times daily completely suppressed the chorea at once. Three months
later the treatment was stopped and the involuntary movements returned,
which were again suppressed when the drug was restarted.

In January 1980 the chorea was no longer controlled by increasing doses
of tetrabenazine; he developed Parkinsonism with dysphagia and was
totally dependent on his wife. Treatment with benzhexol, procyclidine,
thiopropazate, haloperidol, and bromocriptine failed to relieve his symptoms.
When all treatment was stopped the Parkinsonism resolved, which indicates
that it was unlikely that this was a manifestation of the encephalitic illness.

His condition gradually improved without specific therapy. By December
1980, two and a half years after his original illness, he was fit enough to
regain his driving licence. By July 1981 the only deficit was an explosive
dysphonia, which is improving and does not prevent conversation.

Comment

Headache and mental confusion may occur in about 20% of
patients with legionnaire's disease.' Aphasia, ataxia, and extensor
plantar responses have been reported and these may persist for three
years after the acute illness.2 Other neurological lesions include
peripheral and cranial nerve palsies.
The exact pathological process is unknown. The cerebrospinal fluid

usually shows no abnormality, which suggests that direct bacterial
meningoencephalitis does not occur. An immunologically mediated
vasculitis3 has never been proved. Friedman4 postulated that a toxin
may cause the neurological defect. Wong et al have suggested that the
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