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Selenium deficiency, reversible cardiomyopathy and
short-term intravenous feeding
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Summary: We report the case of a patient with Crohn's disease receiving short-term postoperative
parenteral nutrition supplemented with trace elements who nevertheless became selenium deficient with
evidence of a cardiomyopathy. This was fully reversible with oral selenium supplementation. Current
parenteral feeding regimes may not contain enough selenium for malnourished patients.

Introduction

Selenium deficiency is well documented to cause
cardiac disease both endemically (Keshan disease),'
and in patients receiving long-term intravenous
feeding.2`5 There have been no reports of cardiac
dysfunction after short-term postoperative paren-
teral feeding.

Case report

A 27 year old man presented with symptomatic
tachycardia and chest pain. He had no symptoms
of cardiac failure. Two months previously he had
been diagnosed as having small bowel Crohn's
disease on the basis of a small bowel enema
demonstrating multiple strictures. One month later
a laparotomy revealed a pre-sacral abscess in
addition to active inflammatory bowel disease. An
ileostomy was fashioned and parenteral feeding
was begun postoperatively with Synthamin 14®,
60% glucose and 20% Intralipid, supplemented
daily with trace elements (Additrace) and vitamins
(Vitilipid®, Multibionta®9 and folic acid). Parenteral
nutrition was continued for 19 days.

Electrocardiogram (ECG) on the current admis-
sion confirmed a supraventricular tachycardia rate
180/minute. Serum electrolytes and haemoglobin
were all normal. Adenosine intravenously (21 mg
total) failed to terminate the tachycardia. Sinus
rhythm was restored by DC cardioversion under
general anaesthetic. The ECG post-cardioversion
showed global T wave inversion. Echocardiogram
performed the following day revealed a dysfunc-
tional myocardium with moderate diffuse impair-
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ment of systolic function and a mildly dilated left
ventricle. Ejection fraction was calculated at 0.48.
He had no further episodes of tachyarrhythmia

and was discharged after 3 days. Serum selenium
levels at this time were markedly reduced at
0.3 ILmol/l (normal 0.8-2 jLmol/l) and red cell
glutathione peroxidase activity was also impaired
(10 u/g Hb; normal 13-25 u/g Hb).
He was treated with oral selenite (100l.g/24

hours). Repeat echocardiogram one month later
showed minimal diffuse hypokinesia (ejection frac-
tion 0.62) and the ECG remained abnormal. After
3 months treatment his electrocardiogram, serum
selenium and red cell glutathione peroxidase
activity had all returned to normal. Echocardio-
gram demonstrated good systolic contraction, with
ejection fraction 0.70. There was no clinical history
suggestive of viral infection, and antibody titres for
coxsackie, influenza, mumps and cytomegalovirus,
mycoplasma and psittacosis showed no evidence
for recent infection.

Discussion

Selenium is a trace element present as seleno-
cysteine residues at four catalytic sites in the
enzyme glutathione peroxidase.6 Whole body sele-
nium has been estimated at approximately 6 mg
with a mean positive selenium balance in normal
individuals of 0.3 ,g/day.7 Intestinal absorption of
food selenium is 80% of intake, and hospital food
provides 65-2 10 pg/day.8 Selenium is predomin-
antly excreted in urine (60-80%). In patients
receiving total parenteral nutrition, negative
balances have been demonstrated for selenium, with
mean losses of between 11 and 19 tLg/day.9"'0 Dep-
rivation may compromise intracellular antioxidant
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defences and may also increase platelet aggregability
by impairing glutathione peroxidase activity in the
lipoxygenase pathway. In cattle combined vitamin
E and selenium deficiencies can induce preferential
degeneration and necrosis within the cardiac con-
ducting system."

Selenium deficiency is endemic in regions of
China and causes a dilated cardiomyopathy (Kes-
han disease) which can be prevented by supplemen-
tation.' Similarly myocardial impairment and
arrhythmias (ventricular tachycardia and fibrilla-
tion) have been associated with selenium deficiency
in the setting of long-term parenteral nutrition.25

This is the first report ofcardiac dysfunction and
documented selenium deficiency occurring after
just 19 days of intravenous feeding, and despite
daily selenium supplementation (0.4 pmol or
32 fig/day). It is likely that our patient was already
selenium deficient prior to surgery and parenteral
feeding. Both whole blood and serum selenium
deficits have been noted in patients with Crohn's
disease,'213 and there is evidence for the malabsorp-
tion of other trace elements.14"'5 It is also possible
that bacterial overgrowth in the involved and
strictured small bowel contributed to selenium
depletion. The element is utilized by both coliform

and salmonella species as part of the formate
dehydrogenases,'6 but whether bacterial over-
growth could prevent systemic selenium absorp-
tion is not known.

Finally, the standard trace element supplementa-
tion (Additrace) contains only 0.4 pmol (32 yg)
selenium. This compares poorly with the absolute
minimum requirement to prevent the cardiomyo-
pathy of Keshan disease of 0.24 pmol and
0.16 gLmol per day (19 and 13 ig) for men and
women, respectively, and a recommended daily
allowance of 0.9 yImol and 0.7 pmol (70 and
55 jLg).17
The possibility of selenium deficiency should be

considered in all malnourished patients who
receive parenteral nutrition, even if for only a
limited period and despite supplementation with
trace elements. Selenium status should be moni-
tored in all such patients, with serum selenium
levels and erythrocyte glutathione peroxidase
activity measured at initiation of intravenous
feeding. Patients with borderline or low selenium
status should receive supra-normal trace element
supplementation. Enzyme activity and serum sele-
nium should be checked after initiation of paren-
teral nutrition to ensure adequate replacement.
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