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to add this consideration to an extending list of host factors that
bear on host-parasite interactions.
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Severe hypoglycaemia due to combined use of parenteral
nutrition and renal dialysis

J D B MILLER, J BROOM, G SMITH

Abstract

A 24-year-old woman who had sustained serious injuries
in a road traffic accident required renal dialysis daily
and was fed intravenously with a solution containing 25%
dextrose. Subsequently insulin had to be added to the
parenteral fluid to maintain blood glucose concentrations
at physiological values. On one occasion parenteral
feeding was continued until dialysis was started; she
became comatose and the plasma glucose concentration
was found to be <1 mmol/l (18 mg/100 ml). She responded
rapidly to a 50 ml intravenous bolus of 50% dextrose.
When parenteral feeding and dialysis are used simul-

taneously glucose passes across the semi-permeable
membrane from the blood to the dialysate so that
hypoglycaemia may occur. Insulin added to the paren-
teral fluid further decreases blood glucose concentrations.
Stopping parenteral feeding 30-45 minutes before
dialysisis started eliminates this dangerofhypoglyeaemia.
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Introduction

Parenteral nutrition and renal dialysis are sometimes used
together to treat severely ill patients. These supportive techniques
may individually cause fluid, electrolyte, and metabolic disturb-
ances; we propose that in the case described below their
combined use caused severe and unexpected hypoglycaemia.

Case report

A 24-year-old woman was injured in a road traffic accident and
sustained a traumatic pneumothorax, a fractured pelvis, spinal damage
with paraplegia, a ruptured and in parts devitalised small intestine,
and a ruptured thoracic aorta. She survived aortic repair with a Dacron
graft, small-bowel resection, and drainage of the pneumothorax. Her
postoperative course was complicated by ventilatory difficulties,
septicaemia, and acute renal failure. From the third day after
admission she required daily renal dialysis for three weeks. During
this time she was fed intravenously with a solution containing 25%
dextrose and 4-25% amino-acids delivered via a subclavian vein. Ten
days after admission she underwent a further operation for drainage
of an empyema. The stress associated with the initial injury, and
subsequent septic complications, required that soluble insulin in
doses of 15-25 U/1 be added to the parenteral nutrition fluid to
maintain the blood glucose concentration at physiological values. A
total of 2-0-25 1 parenteral feed was delivered daily over 18 hours
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since none was given during dialysis. For technical reasons 35-40
minutes elapsed from the time parenteral feeding was stopped until
dialysis was established.
On the 13th day after admission, when dialysis had been in progress

for some 50 minutes, she complained of drowsiness and rapidly
became comatose. On that day 20 U soluble insulin had been added/I
parenteral fluid, this amount having been calculated from her previous
blood glucose concentrations and insulin requirements. Unlike on
previous occasions, however, the infusion had been allowed to
continue until dialysis was established.
A capillary blood sample was taken and glucose concentration

determined with Dextrostix (Miles Laboratories Ltd, Slough); this
gave a negative result. Simultaneously a venous blood sample was
sent to the emergency biochemistry laboratory, and the plasma glucose
concentration was reported as < 1 mmol/l (18 mg/100 ml). She
responded rapidly to a 50 ml intravenous bolus of 50% dextrose and
suffered no permanent ill effect from the hypoglycaemic episode. Six
weeks later she was discharged home having recovered full gastro-
intestinal and renal function but with residual paraplegia.

Discussion

Addition of insulin to intravenous feeding solutions is
established practice in many centres1 when stress from trauma
or sepsis causes reduced use of exogenously supplied carbo-
hydrate. Experience has shown that because the insulin is
delivered as an additive to the hypertonic dextrose hypo-
glycaemia is not a problem even if the infusion is stopped
abruptly.2 In the case reported, however, dialysis was already
in progress when the infusion was stopped and the patient then
had both a mildly raised blood glucose concentration owing to

the infusion of 25% glucose and an appreciable blood concen-
tration of exogenously supplied insulin. The solution used for
dialysis contained no glucose and so a shift of glucose occurred
across the semi-permeable membrane from the blood to the
dialysate, resulting in a rapid reduction in the blood glucose
concentration. The exogenous insulin, having too great a
molecular size to cross the membrane, remained in the patient's
circulation to reduce the blood glucose concentration further to
critical hypoglycaemic levels.

If the infusion is stopped 30-45 minutes before dialysis is
started blood glucose and insulin concentrations are allowed to
fall naturally and simultaneously so that even if dialysis subse-
quently depresses the blood glucose concentration there is
insufficient residual exogenous insulin, with its physiological
half life of 20-30 minutes,3 to have a pronounced hypoglycaemic
effect.

This case prompted us to make changes in our management
of such patients, and we have not subsequently encountered this
hypoglycaemic complication.
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Effect of ultraclean air in operating rooms on deep sepsis
in the joint after total hip or knee replacement: a
randomised study

0 M LIDWELL, E J L LOWBURY, W WHYTE, R BLOWERS, S J STANLEY, D LOWE

Abstract

In a multicentre study of sepsis after total hip or knee
replacement the operations performed by each surgeon
were allocated at random between control and ultraclean-
air operating rooms. Records were obtained from over
8000 such operations.
In the patients whose prostheses were inserted in an

operating room ventilated by an ultraclean-air system
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the incidence of joint sepsis confirmed at reoperation
within the next one to four years was about half that of
patients who had had the operation in a conventionally
ventilated room at the same hospital. When whole-body
exhaust-ventilated suits had been worn by the operating
team in a theatre ventilated by an ultraclean-air system
the incidence of sepsis was about a quarter of that found
after operations performed with conventional ventilation.
WVhen all groups in the trial were considered together the
analysis showed deep sepsis after 63 out of4133 operations
in the control group (1.5%) and after 23 out of 3922
operations in the ultraclean-air groups (0-6%) (ratio 2-6,
95% confidence limits 1-6-4 2; p <0 001).
The design of the study did not include a strictly

controlled test of the effect of prophylactic antibiotics,
but their use was associated with a lower incidence of
sepsis than in patients who had received no antibiotic
prophylaxis at their operations (0 6% (34/5831) v 2 3%
(52/2221); ratio 4-0).

Introduction

The importance of airborne bacteria in the operating room as a
possible source of surgical wound sepsis has been a subject of
controversy for over a century. With the development of
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