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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.

2 Conn JW, Seltzer HS. Spontaneous hypoglycemia. AmJMed 1955;19:460-78.
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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.

I Bristow MR, ed. Drug induced heart disease. Amsterdam: Elsevier North Holland Biomedical Press,
1980:421-31.

2 Singh BN, Collett JT, Chew CYC. New perspectives in the pharmacological treatment of cardiac
arrhythmias. Prog Vasc Dis 1980;4:243-301.

3 Johnson PN, Freedberg AS, Marshall JM. Action of thyroid hormone on the transmembrane
potentials from sinoatrial node cells and atrial muscle cells in isolated atria of rabbits. Cardiology
1973;58:273-89.

4 Ikram H. Haemodynamic effects of beta-adrenergic blockade in hyperthyroid patients with and
without heart failure. BrMedJ 1977;i:1505-7.

5 Pietras RJ, Real MA, Poticha GS, Bronsky D, Waldstein SS. Cardiovascular response in
hyperthyroidism, the influence of adrenergic receptor blockade. Arch Intern Med 1972;129:
426-9.
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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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Case report

A 36 year old woman presented with a six month history of postprandial left
subcostal pain and weight loss. After 12 months and four endoscopies at two
hospitals (all specimens being histopathologically normal), and in spite ofcourses
of cimetidine and bismuthate and a highly selective vagotomy, her symptoms
persisted. A barium enema showed "spasm of the colon" so she was discharged
taking a high fibre diet, antispasmodics, and antidepressants. At a third hospital
investigations for malabsorption, infection, and inflammatory bowel disease gave
normal results. Barium studies showed "diffuse abnormality consistent with past
vagotomy" and "dilated hypotonic large bowel... suggesting purgative abuse."
She was again given antidepressants, but the results of psychiatric assessment
were normal.
On admission to this hospital she described severe aching pain starting 15

minutes after meals, sometimes helped by sitting forward but often persisting for
many hours. She was afraid to eat and had lost 32 kg in weight. She had
alternating constipation and watery diarrhoea. She had never taken oral

contraceptives but smoked 10 cigarettes daily. She appeared ill, weighed 35 kg,
and had epigastric tenderness but normal pulses and no xanthelasmas or
abdominal bruits. Three davs later she suddenlv deteriorated with abdominal
pain, shock (blood pressure 60/40 mm Hg, pulse 120/min), and peritonism.
Laparotomy showed gangrenous small bowel from the proximal jejunum to the
terminal ileum. This was resected and showed ischaemic necrosis, submucosal
fibrosis suggesting chronic ischaemia, and mesenteric arterial thrombus but no
arteritis.

Surgery produced immediate-relief of her symptoms. She started treatment
with parenteral nutrition because of the short length of her small bowel (25 cm
including duodenum). Tests for serum lipid and blood glucose concentrations,
collagen vascular disease or thrombotic disorder, and echocardiography gave
normal results. Aortography showed complete occlusion of the coeliac and
superior mesenteric arteries and severe proximal narrowing of the inferior
mesenteric artery (figure).
Three months later her postprandial pain recurred, and she underwent

antegrade mesenteric arterial bypass surgery. She reTrained well more than two
years later, with only occasional vague abdominal discomfort. She still required
domiciliary total parenteral nutrition but had gained over 10 kg in weight.

Comment

This case is very unusual because the patient suffered extensive infarction
of the small bowel when young with no detectable arterial disease elsewhere
and because her mesenteric angina recurred after near total resection of the
small bowel.

Intestinal ischaemia is well described in: young women taking oral
contraceptives, but our patient's only risk factor was smoking. Published
series together totalling 64 cases include reports but no details of only two
women of similar age with angiographically similar disease' 2 or include no
young women with such severe mesenteric arterial disease and yet no other
arterial or systemic disorder.3 This rarity may account for the failure of
diagnosis, but the history was classic, normal indices ofintestinal absorption
were typical ofischaemic bowel disease,3 and subtle abnormalities on barium
study were probably caused by ischaemic spasm of the muscularis mucosa
and atonia.4

Chronic intestinal ischaemia implies that at least two of the three main
arteries are diseased, and survivalfrom thesubsequent acute intestinal failure
is rare, particularly when there is mesenteric arterial thrombosis.2 Our
patient's recurrent symptoms were presumably caused by colonic ischaemia;
the satisfactory outcome after revascularisation of the inferior mesenteric

artery shows that surgery should be considered and may be successful when
patients have impaired blood supply to the bowel remaining after extensive
resection.5

We thank our colleagues Mr W H Thomas, Professor M H Irving, Mr R W
Marcuson, and Dr F Pickford for their help with this patient.
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5 Holier LH, Bernatz PE, Pairolero PC, Payne WS, Osmundson PJ. Surgical management of

chronic intestinal ischemia: a reappraisal. Surgery 1981;90:940-3.

(Accepted 27 February 1987)

Department ofMedicine, Prince Charles Hospitl, Merthyr Tydfil C47 9DT
N j SCOLDING, Bsc, MRcp, senior house officer
A G FRASER, MB, MRCP, semnor registrar
AH EL SHABOURY, MD, FRCP, consultant physician

Correspondence to: Dr A G Fraser, University Hospital of Wales, Cardiff CF4
4XW.

. .. tl0 .. | l |-.2s w-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-1 ....

...:.. ..

~~~~~~~~~~~~~~~~~-R. ...,....v

Lateral (a) and anteroposterior (b) projections ofabdominal aortogram, showing normal aorta and renal vessels
but absent coeliac axis, occluded superior mesenteric artery (open arrow), and atheromatous narrowing of
proximal 5 cm of inferior mesenteric artery (solid arrows). The clips are from the highly selective vagotomy.
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