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Necrosis of the pancreas in the haemolytic uraemic
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SUMMARY A case of haemolytic uraemic syndrome in a three year old boy is described. The
clinical course was complicated by hyperglycaemia, and biochemical assay of plasma showed an

almost total lack of pancreatic insulin. Extensive necrosis of the exocrine and endocrine pancreas

was found at necropsy. The possible pathological physiology of this complication and its prognos-
tic importance are discussed.

The haemolytic uraemic syndrome is a multi-system
disease. Small vessel necrosis has been found in
most organs, including the islet cells of the pan-
creas.'-3 Recently, Upadhaya et al described three
patients who developed severe hyperglycaemia dur-
ing haemolytic uraemic syndrome following diazox-
ide administration.4 We describe a case of haemoly-
tic uraemic syndrome in a patient who did not
receive diazoxide but who developed severe hyper-
glycaemia associated with extensive destruction of
pancreatic tissue.

Case report

A 3 year old boy was admitted to hospital with an
eight day history of diarrhoea and vomiting, with
three days of bloody stools, and a five day history of
abdominal pain. He had been treated with a stan-
dard glucose and electrolyte solution. On admission
he was anuric, and prerenal failure was diagnosed.
He was treated with volume expansion and, subse-
quently, antibiotics following bacteriological culture
of blood, stool, and urine (all negative). He
remained anuric and was transferred to Sheffield
Children's Hospital for further management of his
renal failure. Examination showed an alert, orien-
tated boy who was mildly oedematous. His blood
pressure was 130/90 mm Hg and a grade 1/6 systolic
ejection murmur was audible at the left sternal edge.
His abdomen was distended but not tender and con-
tained free fluid. No masses were palpable, and the
bowel sounds were reduced. Rectal examination was
unremarkable. The remainder of the examination
was normal.
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Results of laboratory investigations were as fol-
lows: blood urea 23 mmolIl; serum sodium
126 mmolIl, potassium 3.6 mmol/l, creatinine
490,mol/l; haemoglobin 10 g/dl; white cell count
36 x 109/l (80% neutrophils); platelets 17 x 109/l.
The blood film contained fragmented cells.
Haemolytic uraemic syndrome was diagnosed. Clot-
ting studies showed raised concentrations of fibrin
degradation products (96,g/ml) and a prothrombin
time of 22 5 s (control 13 s). Thromnbin time and
KCCT were normal. Serum aspartate transaminase
concentration was 215 IU/I and alanine transamin-
ase 158 IU/l. Serum amylase concentration was 689
IU/l (normal 100-400 IU/l) on admission, and fell
thereafter to within the normal range.

Originally he was managed using a conservative
regimen for acute renal failure. Five hours after
admission he suffered a generalised convulsion with
left sided predominance; his condition gradually
deteriorated with clouding of consciousness and
multiple seizures, which were treated with paral-
dehyde and phenobarbitone. Peritoneal dialysis was
started on the day after admission. Ascitic fluid
obtained at the insertion of the dialysis catheter con-
tained 130 x 106 white cells/l (70% neutrophils),
20 g/l protein, and was sterile.
Three days after admission the child suffered a

cardiorespiratory arrest and spontaneous cardiac
output was restored only after 45 min of resuscita-
tion, which included dopamine and adrenaline.
Severe hyperglycaemia developed, the blood glu-
cose concentration reaching a peak of 67 5 mmol/l.
This did not resolve spontaneously, and was eventu-
ally managed with a low dose insulin infusion.

After resuscitation there was no return of normal
cerebral function, with absent brain stem reflexes,
and three days later ventilation was discontinued.
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Fig. 1 Extensive necrosis of
exocrine pancreas with
conspicuous polymorph
infitration. Two rounded
structures with heavy fibrin
deposition and devoid ofcellular
detail probably represent necrosed
islets. A vessel containing a fibrin
thrombus is included in the upper
part ofthe field. Martius scarlet
blue. Original magnification x
130.

Fig. 2 Glomerulus with dilated
capillaries containing pooled red
blood cells and fibrin deposition.
Capillary walls are thickened in
places. Free red blood cells are seen
in the urinary spaces. Martius
scarlet blue. Original magnification
x 526.
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PATHOLOGY
Postmortem examination was carried out within 2 h
of death. Apart from considerable cerebral oedema
and a focus of transverse myelitis, the main
pathological changes were found in the kidneys and
pancreas. The pancreas showed gross and micros-
copical evidence of large confluent areas of coagula-
tive necrosis affecting the whole organ. Necrotic
areas were heavily infiltrated by polymorphonuclear
leucocytes. Only narrow zones of exocrine tissue
persisted along the lobular peripheries and periar-
teriolar areas. Wholly or partially necrotic islets
were frequently outlined by erythrocyte pooling and
fibrin deposition (Fig. 1). Many arterioles were
occluded by fibrin thrombi, and fibrinoid necrosis of
arteriolar walls, occasionally infiltrated and sur-

rounded by polymorphs, were also present. The lat-
ter feature suggested associated arteritis.
There was bilateral renal cortical necrosis. The

better preserved juxtamedullary glomeruli in par-
ticular showed pronounced erythrocyte clumping
and fibrin deposition, which occluded or lined capil-
lary lumina (Fig. 2). Capillary walls were thickened
and vacuolated in places. Fibrin was also present
within the lumina of some afferent arterioles. Exten-
sive virological studies on necropsy material were

negative.

INSULIN STUDIES
Plasma insulin concentration measured by radioim-
munoassay during severe hyperglycaemia, before
insulin infusion, was 3 mU/l. Pancreatic tissue was
frozen after necropsy and kept at - 80°C until assay.
Samples were taken from four different parts of the
pancreas and weighed 39-115 mg wet tissue. They
were homogenised in 205 ml acid ethanol and
extracted overnight at 4°C, then sonicated in 500 ,ul
aliquots, centrifuged, and assayed for insulin by
radioimmunoassay. In three samples, insulin was not
detectable; the fourth contained 0362 nmollg of tis-
sue. This is about 1% of the normal pancreatic insu-
lin concentration in infancy.5

Discussion

Pancreatic small vessel involvement in haemolytic
uraemic syndrome is now well recognised.' 24 A
patient similar to ours with haemolytic uraemic syn-
drome and severe hyperglycaemia was described by
Burns et a13 and, at necropsy, almost complete des-
truction of the islet tissue was found. Adelman et a16
described a case of mild haemolytic uraemic syn-

drome associated with insulin dependent diabetes
mellitus. Three further patients who had severe

hyperglycaemia during the course of haemolytic
uraemic syndrome were described by Andreoli and

Bergstein,' but all hlad received diazoxide before the
development of hyperglycaemia. They documented
low serum insulin concentrations in two patients
studied, but in the one, in whom histology of the
pancreas was available, the islets were preserved.
One survivor remains an insulin dependent diabetic.
Although our patient did not receive hyper-
glycaemic drugs but did undergo peritoneal dialysis
with hypertonic glucose for short periods, which
may occasionally cause hyperglycaemia, we found
only a minimal insulin response to his extreme
hyperglycaemia and a virtual absence of insulin from
the pancreas, consistent with the extensive necrosis
present. The absence of further rise in amylase con-
centration after the first value was presumably a
reflection of the extent of the damage and poses
diagnostic difficulties in such cases. Nevertheless,
clinical and biochemical features suggesting pan-
creatic involvement were present on admission.

Microscopical examination of the pancreas
showed extensive necrosis with severe involvement
of exocrine and islet tissue. The precise cause of the
pancreatic necrosis is difficult to ascertain. The
episode of cardiorespiratory arrest with associated
organ ischaemia may have been partly, or wholly,
responsible, but pancreatic necrosis following
recovery from cardiac arrest is not known to occur.
Apart from renal cortical necrosis, which may
accompany haemolytic uraemic syndrome and
which is considered to be due to local mechanisms,9
there was no other evidence to suggest appreciable
tissue ischaemia. Several arterioles in the pancreas
also showed features reminiscent of arteritis. An
arteritic lesion of the pancreas was referred to by
Lieberman et a12 and, while small vessel thrombosis
with infarction is the most likely explanation, an
associated immunological process cannot be
excluded. An immunological mechanism in the
pathogenesis of haemolytic uraemic syndrome has
been postulated.8

Despite improved survival rates for haemolytic
uraemic'syndrome, some cases still prove fatal, par-
ticularly when there is appreciable central nervous
system involvement.9 Of the six patients with
haemolytic uraemic syndrome and hyperglycaemia
described so far five have had severe illness with
anuria and coma and three have died. This suggests
that hyperglycaemia secondary to pancreatic islet
destruction is an adverse prognostic feature in
haemolytic uraemic syndrome. The extensive pan-
creatic necrosis described here is probably an
extreme form of this complication.

This paper was prepared with support from the
CHRIS fund of the Children's Hospital, Sheffield.
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