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plasma glucose value. By using an antiserum which does not cross react with
insulin (Guildhay Antisera, Guildford), much of the circulating immunoreactive
insulin was subsequently shown to be proinsulin.

Comment

Very low energy diets have been used clinically as an aid to weight loss in
gross obesity.' The recent more general availability ofsuch diets has enabled
them to be used without medical supervision by people with moderate to
minimal obesity. The present case illustrates an interesting though rare
manifestation of very low energy intake; indeed, low energy, low carbo-
hydrate diets were advocated as a provocative test for insulinoma in lieu of
total fasting.2 Signs and symptoms ofhypoglycaemia are not a feature oflow
energy diets in the absence oforganic disease and their occurrence, as in thii
case, should lead to further investigation.

1 Vertes V. Very low calorie diets-history, safety and recent developments. Postgrad Med J
1984;60:56-8.
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(Accepted 23 Februny 1987)

St Luke's Hospital and Royal Surrey County Hospital, Guildford, Surrey
M LABIB, MB, MRCPATH, senior registrar in clinical biochemistry
V MARKS, FRCP, FRCPATH, consultant in clinical biochemistry
J PATTEN, BSC, FRcp, consultant neurologist
P BARKER, MB, MRCP, senior house officer in neurology
S LAURENT, ms, Bs, senior house officer in neurology
P BOULTER, FRcs, consultant surgeon

Correspondence to: Dr M Labib, Department of Clinical Biochemistry,
St Luke's Hospital, Guildford, Surrey GUI 3NT.

Verapamil in atrial fibriliation in
hyperthyroidism

Hyperthyroidism is a well known cause of atrial fibrillation, and until
hyperthyroidism is properly controlled atrial fibrillation is often difficult to
treat.' Verapamil is effective in the treatment of atrial fibrillation in
euthyroid patients,2 and we therefore tried it in the treatment of hyper-
thyroid patients with atrial fibrillation.

Patients, methods, and results

Nine patients were included in the study, seven women and two men, aged 52-
87. On admission hyperthyroidism was confirmed in all patients by finding raised
hormone concentrations, and subsequently by the absence of any thyrotrophin
response to thyrotrophin releasing hormone. At the time of verapamil treatment
one patient had received antithyroid treatment for one week: none of the
remaining patients had received such treatment.
On admission all patients had atrial fibrillation with a heart rate of 120 beats/

min or more. Six patients had cardiac failure. Details ofantiarrhythmic treatment
and its effects are shown in the table. Seven patients received digoxin without
adequate control of heart rate, but after the addition of verapamil this was
achieved in all patients. In case 4, a patient who was unresponsive to a
combination of digoxin and a fi blocker, the heart rhythm was immediately
converted to sinus rhythm after intravenous verapamil. Two patients were

treated with verapamil only, and both converted to sinus rhythm. One of these
patients had an overt thyrotoxic crisis. In spite of this sinus rhythm was
maintained with oral verapamil.

Verapamil caused no further deterioration of left ventricular function in any of
the patients; advanced atrioventricular block was not observed.

Comment

Electrophysiological investigations of the heart in hyperthyroidism have
shown a shortening of the action potential owing to an increased rate of
diastolic depolarisation in atrial cells.3 This shortening predisposes to atrial
fibrillation,2 which occurs in 153%/o ofpatients with hyperthyroidism and is
often the presenting feature. Digoxin is usually the first drug of choice, but
altered pharmacodynamics and decreased sensitivity to digoxin may mnake
treatment difficult. Supplementary treatment with a blocker without an
intrinsic sympathomimetic effect is often tried. Nevertheless, on admission
a substantial number of patients with hyperthyroidism and atrial fibrillation
have cardiac failure and f8 blockers may further decrease the left ventricular
function.45 Hence ,B blockers are relatively contraindicated in these patients,
and verapamil may be an alternative. Neither verapamil nor , blockers affect
the duration of the action potential of atrial muscle cells, but both have a
pronounced effect on the conduction time of the atrioventricular node.23
Our results indicate that verapamil is effective in controlling the heart rate

in hyperthyroid patients, even when digoxin or P blockers, or both, have
proved ineffective. Hence it is probably a suitable alternative to these, but
randomised studies comparing all three agents in treating hyperthyroid
patients with atrial fibrillation are needed.
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Persistent mesenteric ischaemia in a
young woman
Mesenteric ischaemia is an uncommon cause of abdominal pain, usually
being considered only in older patients with vascular or haematological
disease. We describe a young woman with typical symptoms in whom the
condition remained undiagnosed until emergency laparotomy despite
investigation by five consultants in four hospitals over 18 months. Surpris-
ingly, she later developed recurrent pain from ischaemia despite almost total
resection of the small bowel.

Effects ofantiarrhythmic treatment on nine patients with hyperthyroidism with atrialfibrillation on admission

Effect of verapamil
Treatment on admission Heart rate on admission Effect of initial treatment treatment

Case No (daily dose) (beats/min) Initial treatment (rhythm (beats/min)) Verapamil dosage (rhythm (beats/min))

I Digoxin 125 ggx2 120 Verapamil 80mgx3 Atrial fibrillation (70) 80mgx3 Atrial fibrillation (70)
2 160 Digoxin 1000 sg Atrial fibrillation (160) 5 mg intravenously and Intermittent sinus rhythm

80 mgx4
3 Digoxin 65-5 1ggx2 160 Verapamil intravenously Intermittent sinus rhythm 80 mgx3 Intermittent sinus rhythm
4 Digoxin 125 ,ugx2 160-180 Practolol (drip) Atrial fibrillation (160-180) 5 mg intravenously and by Sinus rhythm

propranolol 40 mgx4 drip and 120 mgx4
5 160 Verapamil 5 mg intravenously Sinus rhythm 80mgx3 Sinus rhythm
6 170-180 Digoxin 10001Lg Atrial fibrillation (170) 10 mg intravenously and by Atrial fibrillation (100)

drip and 80 mgx 3
7 160 Verapamil 10mg Sinus rhythm 80mgx4 Sinus rhythm

intravenously and by drip
8 Digoxin 62 5 Igx3 120 Verapamil 80 mgx4 Atrial fibrillation (100) 80mgx4 Atrial fibrillation (90)
9 150-160 Digoxin 1000tlg Atrial fibrillation (140) 5 mg intravenously and Intermittent atrial

80mgx3 fibrillation (70)
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