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MEDICAL PRACTICE

Clinicopathological Conference

Ulcerative colitis and amyloidosis

DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical journal, 1977, 2, 871-874

The fifteenth quarterly clinicopathological conference was held
at the Royal College of Physicians of London on 27 January
1977. Professor J M Evanson (1) presented the case.

Clinical summary

A 48-year-old White school teacher was first admitted to hospital
in June 1962 with a 10-week history of feeling generally unwell,
culminating in a two-week illness with fever and vague myalgia. He
had a just palpable spleen and a fading generalised maculopapular
rash. Urine analysis showed albuminuria (+ 4- on routine testing) and
microscopic haematuria. The blood urea was 70 mmol/l (420 mg/100
ml). On tomography the kidneys were smoothly enlarged, and
examination of a renal biopsy specimen suggested acute nephritis
with some features of interstitial nephritis. Liver biopsy results were
normal. The white cell count was over 10 x 109/1 (10 000 mm3), of
which 10-14o% were eosinophils. The patient was ultimately dis-
charged, after two haemodialyses, on protein restriction and high
dosage steroid treatment with a blood urea concentration of about
15 mmol/l (90 mg/100 ml). During this admission he developed some
granulation tissue around the anus that healed completely before
discharge.
The patient remained fairly well over the next few years, but was

admitted again in 1965 with a six-week history of watery diarrhoea with
blood and mucus. Apart from pallor he had no abnormal physical
signs. The results of investigations, including sigmoidoscopy and
barium enema, indicated a diagnosis of ulcerative colitis. Oral steroid
treatment, which had been stopped four months previously, was
restarted together with daily hydrocortisone enemata, On this
admission the creatinine clearance was 70 ml/min and other bio-
chemical investigations gave normal results. The haemoglobin
concentration was initially 8 0 g/dl and on discharge, after transfusion,
it was 10 4 g/dl. The patient continued with the symptoms of chronic
continuous ulcerative colitis.
By 1968, however, ischaemic pain on exertion had developed in both

legs. He had absent pulses in both legs, and aortography showed a

complete block at the aortic bifurcation. There was no evidence of
gangrene in the legs but, because of severe pain on the right, right
lumbar ganglionectomy was performed. After discharge he developed
an upper respiratory tract infection, for which he was given ampicillin
and he then developed a widespread erythematous maculopapular rash
and bronchospasm, which responded rapidly to an increase in oral
steroid dosage. By the next year ischaemic necrosis had developed in
the toes of the right foot, and in January 1969 a right mid-thigh
amputation was performed. The left leg remained pulseless with
intermittent claudication, but its nutrition remained good.
The symptoms of chronic continuous ulcerative colitis persisted,

and an intermittent iron deficiency anaemia responded to oral iron
treatment. Double contrast barium enema in May 1974 showed
pseudopolyposis throughout the large bowel but no evidence of
malignancy. The results of biochemical investigations were normal
apart from mild albuminuria and a slight rise of the blood urea
concentration (8 0-9-5 mmol/l (48-57 mg/100 ml)); systemic steroids
(in low dosage) were continued.

In December 1974 a perianal abscess developed and was incised
and drained. In November 1975 the patient asserted that his condition
had remained unchanged apart from the recent development of
dryness of the mouth. He still had 4-6 bowel actions daily with
watery stools and occasional mucus but no blood. Although his
appetite had remained excellent, he had lost about 4 kg over the
previous year. He continued to experience exertional calf pain in the
left leg and occasional oedema of the left foot and ankle. He looked
pale and mildly Cushingoid. His blood pressure was 190/90 mm Hg
both lying and standing. There was moderate pitting oedema of the
left leg below the knee but, although no pulses were palpable, there
were no ischaemic changes in the limb.

Urine analysis now showed heavy albuminuria (+ + + on routine
testing). Other findings were: haemoglobin 8-4 g/dl; mean corpuscular
volume 77 fl; alkaline phosphatase 187 IU/l; serum albumin 32 g/l
(3 2 g/100 ml); and serum globulin 25 g/l (2-5 g/100 ml).
The patient was admitted to the University Hospital of South

Manchester where additional investigations included: creatinine
clearance 9-4 ml/min; 24-hour urinary protein 1-4 g in 160 1 urine;
sigmoidoscopy-granular mucosa with small polypoid lesions but no
acute inflammation macroscopically; and histological examination of
a rectal biopsy specimen-appearance of active chronic colitis with no
evidence of malignant transformation.
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RADIOLOGICAL FINDINGS

DR D ASBURY (2): A double contrast barium enema examination
was performed (fig 1). This again showed extensive pseudopolyp
formation and, in addition, at the hepatic flexure there was

irregularity and apparent rigidity of the superior aspect of the
bowel wall. These appearances raised the possibility of early
malignant change. High-dose intravenous urography showed the
expected diminution of renal function. The renal pelves and
ureters were identified, however, and there was no evidence of
any obstructive uropathy. The kidneys were smaller than during
the acute illness of 1962, but still within the normal range (right
kidney 11-8 cm; left kidney 13-8 cm). A Technetium-99m
sulphur colloid liver scan showed normal uptake and distribution
of isotope.

FIG 1-Double contrast barium enema showing hepatic flexure region.

PROFESSOR EVANSON: Treatment on this admission was with
parenteral iron, dietary protein restriction, and continued oral
steroids. On discharge on 12 December 1975 the blood urea

concentration was stable at 21 mmol/l (126 mg/100 ml) and the
serum creatinine 0 50 mmol/l (6-0 mg/100 ml).
The patient had to be readmitted one week later because he

had become extremely ill after an exacerbation of his diarrhoea,
with bowel actions up to 15 times daily with mucus but no

blood. He was confused and clinically dehydrated. His pulse rate

was 96/min, and his blood pressure (recumbent) 170/100mm Hg.
There were some basal crepitations and generalised rhonchi. The
abdomen was slightly distended.
The results of investigations included: haemoglobin 7-3 g/dl;

white cell count 13-6 x 109/1 (13 600 mm3); platelets 255 x 109/1
(255 000 mm3); blood urea 42 mmol/l (252 mg/100 ml); serum

sodium 162 mmol(mEq)/l; serum potassium 6-1 mmol(mEq)/l;
serum chloride 124 mmol/l; serum bicarbonate 13 mmol(mEq)/l;
chest radiography showed bilateral perihilar opacity; abdomen
radiography (supine) showed no evidence of toxic dilatation of
the colon; coagulation studies were normal; electrocardiogram
showed sinus tachycardia and ST depression over left precordial
leads; and blood cultures were sterile.

Despite intravenous fluid, blood transfusion, intravenous
frusemide, and later mannitol challenge, the blood urea concen-

tration rose progressively and daily urine volumes remained
between 400 and 500 ml.
On 25 December 1975 during peritoneal dialysis the patient

died.
I'd like to ask Professor Ralph Wright to open the discussion

of this case.

Comment

PROFESSOR RALPH WRIGHT (3): One of the pitfalls in a CPC is
to diagnose the abstruse and ignore the obvious, but unfor-
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tunately I see no possibility of this being a straightforward case
of ulcerative colitis with chronic glomerulonephritis. The illness
first started with a history which, although vague, was associated
with the development of acute nephritis. One would like to know
much more about the appearances of the renal biopsy and
whether he had been given antibiotics then. The diagnosis of
acute hypersensitivity interstitial nephritis would fit well with
an antibiotic-induced nephritis. At that time methicillin was
being introduced and is one of the common causes of a hyper-
sensitivity nephritis. The eosinophilia would fit this diagnosis,
as would the generalised rash that recurred many years later
when he was given ampicillin. The other features of the initial
illness are obscure. The spleen was palpable but the liver biopsy
findings were normal. Were the results of the liver function tests
normal?

PROFESSOR EVANSON: Yes.
PROFESSOR WRIGHT: I doubt if we would have done a liver

biopsy on this patient solely on the basis of a palpable spleen.
Was it a good well-fixed specimen?

PROFESSOR EVANSON: It was a good one.
PROFESSOR WRIGHT: It would perhaps have been more

appropriate to biopsy the granulation tissue from the anus. In
1962 Crohn's disease of the colon and anus had only recently
become well recognised, but the macroscopic appearances of the
anus are fairly characteristic. It raises the possibility that the
patient's inflammatory bowel disease might have started long
before its apparent onset in 1965.

It may be significant that steroid treatment had been stopped
four months before the diarrhoea started. By this time his renal
disease had virtually cleared, both clinically and biochemically.
The diagnosis of ulcerative colitis, at least on radiological
grounds, cannot be disputed. The terminal ileum was normal, so
we have no evidence of Crohn's disease.

In 1969 ischaemic disease led to sympathectomy and amputa-
tion of his leg. One wonders if this could be in any way related to
the colonic disease. It sounds like atherosclerotic major vessel
disease rather than any form of vasculitis.

His colitis continued and pseudopolyposis appeared but the
perianal abscess would be more in keeping with Crohn's disease
than ulcerative colitis. The nature of his renal disease is not very
clear in the intervening period until 1974, when the features
suggest chronic renal damage.

In November 1975 he entered the final stages of his illness.
We are told he complained of dryness of the mouth. How
prominent was that? Was he dehydrated?

PROFESSOR EVANSON: It was not obtrusive, and he was not
dehydrated then.

PROFESSOR WRIGHT: One wonders about an autoimmune
disease such as Sjogren's syndrome or an infiltration of the
salivary glands. At this time he was passing four to six stools a
day, which were watery and did not contain blood or mucus-
another feature suggesting Crohn's disease. In the last few
months he had heavy albuminuria and a pronounced, and
possibly quite sudden, deterioration in renal function. The
serum alkaline phosphatase concentration was more than twice
normal and was probably hepatic in origin since the gamma-
glutamyltranspeptidase was also raised. This supports the
clinical concern about the possibility of malignant disease,
although this was not evident on rectal biopsy.
There are a few other important points from this last full

investigation while he was still in relatively good health. That
he did not have a chronic longstanding glomerulonephritis is
shown by the fact that the kidneys were large. This suggests an
obstructive or infiltrative lesion. The association of nephropathy
and Crohn's disease and ulcerative colitis is well recognised.
There are often renal stones-although in Grohn's disease they
are more likely to occur after resection. Was there any evidence
of a systemic disease affecting the kidneys and the colon?

PROFESSOR EVANSON: The antinuclear factor, lupus erythema-
tosus cells, immunoglobulin concentrations, and plasma electro-
phoresis were all done at various times without showing any
appreciable abnormality.
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PROFESSOR WRIGHT: We then enter the final stage of the illness.
The striking feature here is the acute deterioration. When I
showed the case summary to my junior staff, what interested
them most were the biochemical results. There was a great
debate whether one compartment or another was fuller or
emptier of various electrolytes. I find it difficult to determine
whether the terminal uraemia was renal or prerenal-the latter is
more likely. Something precipitated it, but it is not clear if it
was infection, or infarction of the bowel or kidney; toxic
dilatation of the colon was ruled out radiologically. Other
possibilities are renal vein thrombosis or acute tubular necrosis.
How do we put all this together ? For the bowel disease the

possibilities are ulcerative colitis, Crohn's disease, and ischaemic
colitis. The last is the least likely because there was no radio-
logical evidence (despite the leg ischaemia), and it could not have
continued for the long period here. Could it be small vessel
disease such as polyarteritis nodosa ? Ulcerative colitis has been
associated with vascular disorders, including Takayasu's
disease, but this is rare. I know of no report of a colonic lesion
like this in association with polyarteritis nodosa.
The findings on radiology support ulcerative colitis. The

association of anorectal lesions favours Crohn's disease as does
the long period of diarrhoea without blood. I think we can call it
inflammatory bowel disease, probably ulcerative colitis. This
could be confirmed only by colectomy or necropsy.
As a gastroenterologist I am on less certain ground with the

renal disease. The initial illness is more in keeping with an acute
hypersensitivity drug reaction than the usual acute glomer-
ulonephritis. Can the former go on to chronic renal disease-it
has been described with methicillin but is not very well recorded.
One would expect contracted kidneys terminally. What about
polyarteritis nodosa ? With a history of 15 years and large kidneys
there is little in favour of it, despite the eosinophilia. Obstructive
nephropathy, already mentioned, seems unlikely. What about
an infiltration ? Neoplastic infiltration is on the cards. Amyloid-
osis is a rare but well-recognised complication of inflammatory
bowel disease, both Crohn's disease and ulcerative colitis-this
should go quite high on the list. But if one postulated amyloidosis
as the cause of his terminal renal disease, we have to dismiss it
as the cause of his earlier renal illness, which was an unrelated
drug sensitivity reaction.

I suggest that this terminal illness was ulcerative colitis or
Crohn's disease either with a complicating neoplasm or with
associated amyloidosis.

Discussion

PROFESSOR EVANSON: This is the time to ask for questions and
discussion from the floor.
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DR J HAMPSON (4): Can we take it that his erythrocyte sedimen-
tation rate was normal at all times ?

PROFESSOR EVANSON: It was normal when he was clinically
reasonably well. It did rise during acute exacerbations of the
colitis.
DR B GOLDBERG (5): I was interested in the hearty looking

spleen on the isotope scan. More commonly in long-standing
ulcerative colitis you get splenic atrophy. Did the colitis follow
any antibiotic to which colitis has been described as a complica-
tion ?

PROFESSOR EVANSON: An antibiotic was prescribed by a
general practitioner for a presumed urinary tract infection before
his original admission, but we do not know what it was. I thought
that from the posterior view the spleen was somewhat enlarged.
DR ASBURY: I thought it was within normal limits.
PROFESSOR S SHERLOCK (6): I think the obvious way to look

at this case, as Professor Wright has said, is as a multisystem
autoimmune state with nephritis, colitis, and perhaps peri-
cholangitis. But I am surprised at the aorta being obstructed so
soon. Could it have been the predominant factor from which
everything else followed ? If the aorta is obstructed above the
renal arteries one could have small arterial emboli in the
kidneys and then an ischaemic colitis. I am impressed that the
patient lived so long with what seems like a general autoimmune
disease. But he could if it were mechanical. As an outsider I
support a vascular pathogenesis.
MEMBER OF AUDIENCE: Was the possibility of Sjogren's

syndrome followed up ? Were the arteries examined in the
amputation specimen ?

PROFESSOR EVANSON: It was not. The dry mouth occurred
only a week or two before we found his advanced renal disease
and our attention was diverted from it. The vessels in the leg
after amputation showed severe atheroma with thrombotic
occlusion. There was no arteritis in the skin or the musculature.

Pathological findings

Now it falls to my lot to distil the pathological findings for
you because the pathologist, Dr J S Whittaker, could not come
today. The patient died on Christmas Day and at necropsy there
was considerable autolysis. Macroscopically the heart was
enlarged, weighing 610 g owing to hypertrophy of the left
ventricle, despite the fact that 100 mm of mercury was the
highest diastolic pressure recorded (it was usually 90 mm of
mercury with a systolic between 150 and 160). He had had no
antihypertensive treatment. There was severe atheroma of the
coronary arteries, with 509O occlusion of the anterior descending
branch of the left coronary artery. In the aorta atheroma was very

*

FIG 2-Histological appearance of kidneys showing extensive amyloid deposition. (H and E staining.)
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advanced, and there was mural thrombus in the aorta that
partially occluded the ostia of both renal and common iliac
arteries. The liver was of normal size (weighing 1530 g) with a
smooth capsule and merely minor fatty change on slicing. The
spleen weighed 430 g and was extremely soft. Both kidneys were
enlarged, 180 g and 210 g. The external surfaces were slightly
granular and on slicing the corticomedullary boundaries were
blurred. There was no obstruction.
The duodenum and small intestine were normal. The whole

of the colon showed multiple small polyps but no evidence of
active ulcerative colitis or of neoplasm. There was an area of old
infarction on the inferior surface of the occipital lobe of the
brain-for which there was no clinical counterpart. There was
atheroma in the cerebral arteries and in all the other arteries
examined.

Microscopically the kidneys showed no evidence of chronic
glomerulonephritis but there was severe amyloidosis (fig 2) that
also affected all the organs examined. The inflammatory infil-
tration of the bowel was confined to the lamina propria; no
granulomata were found-features in favour of ulcerative colitis
rather than Crohn's disease. There was amyloid deposition
around some small vessels in the bowel wall. The liver contained
striking amyloid deposition around the arteries and veins: so
did the spleen, heart, pancreas, lung, pituitary, and thyroid.

The pathologist's diagnosis was: extensive systemic amyloid-
osis of secondary type; chronic ulcerative colitis in remission;
severe generalised atherosclerosis with coronary artery stenosis
and old cerebral infarction; and left ventricular hypertrophy.

PROFESSOR WRIGHT: Clinically the problem was whether one
could tie the initial illness with the later disease. Perhaps
Professor Milne could tell us if amyloidosis can pursue such a
long course.

PROFESSOR M D MILNE (7): This seems unlikely when there was
complete absence of it previously. Were the biopsy specimens
examined by the retrospectoscope ?

PROFESSOR EVANSON: I haven't been able to get hold of the
original biopsy of 15 years ago. The more recent rectal biopsies
did not show amyloid even on review but at necropsy in the
bowel itself the infiltration with amyloid was pretty sparce. The
liver biopsy from 1962 has not been reviewed retrospectively.
Do you think there could have been amyloidosis at that time ?
If there were we must consider its aetiology because the
distribution was that of secondary amyloidosis. Our inter-
pretation was that the amyloidosis was secondary to his chronic
ulcerative colitis, and that the original renal episode was
something quite separate.

The conference was recorded and edited by Dr W F Whimster.
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Clinical Topics

Predicting fetal death by measuring oestrogen:creatinine
ratios on early morning samples of urine

L G S RAO

British Medical Journal, 1977, 2, 874-876

Summary

Total oestrogens were measured, on a creatinine basis,
by a fully automated method in 75 000 early morning
specimens of urine from 5429 women. Among the 5241
pregnancies in which the oestrogen:creatinine ratio was
normal there were 11 fetal deaths (0-21%). But there were
57 fetal deaths (30 3%) among 188 patients with ratios
below the fifth centile. When delivery took place before

Department of Steroid Biochemistry, Royal Infirmary, Glasgow
G4 OSF

L G S RAO, MSC, PHD, senior biochemist (present address: Biochemistry
Department, Maternity Hospital, Bellshill, Lanarkshire)

the ratio decreased to below the fifth centile a live baby
was born in every one of 59 pregnancies.
Apart from its effectiveness in predicting fetal death,

the test has a high degree of precision and can be per-
formed swiftly, and cheaply. For these reasons the assess-
ment of fetoplacental function by measuring the urinary:
creatinine ratio could become a convenient and inexpen-
sive part ofantenatal care that could be extended to every
pregnant woman without making many further demands
on obstetricians' time.

Introduction

A recent leading article in the BMJ' specified the requirements
for a good fetoplacental test. The test should (a) give a reliable
warning of impending fetal death; (b) give an assurance of the
safety of the fetus when the results are normal; (c) be technically
simple and cheap enough to be carried out daily on all patients;
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