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Clinicopathological Conference

A Case of Polycystic Disease of the Liver and Kidneys

DEMONSTRATED AT THE POSTGRADUATE MEDICAL SCHOOL OF LONDON

Clinical History
Dr. 0. WRONG: The patient we are considering to-day (Case
No. 281246; P.M. No. 10861) was a housewife aged 49 at the
time of her death. At the age of 10 she had rheumatic fever,
and was afterwards not permitted to play games at school. In
due course she married and had two children. At the age of
28 she had a pelvic-floor repair and amputation of the cervix
for prolapse.

In 1958, at the age of 43, she attended another hospital
because of ankle oedema and was found to have a blood-
pressure of 210/120 mm. Hg-also abdominal masses suggestive
of a polycystic liver and kidneys. This diagnosis was confirmed
by an intravenous pyelogram, but her blood urea was only
28 mg./100 ml. There was no definite family history of renal
disease. One of her sons had haematuria following an
abdominal injury, but a pyelogram was said to show no
abnormality.

In July 1963 she attended Hammersmith out-patient clinic
complaining of ankle swelling, recent headaches, and some
dyspnoea on effort. There was slight ankle oedema, but the
jugular venous pressure was not increased. Blood-pressure was
230/110 mm. Hg, but her fundi were normal. The abdominal
findings were unchanged, and the urine contained a trace of
protein. The blood urea was 66 mg./100 ml. Plasma electro-
lytes were normal; serum calcium was 9.6 mg./100 ml.,
inorganic phosphate 4.1 mg./100 ml., and alkaline phosphatase
19 King-Armstrong units. The haemoglobin was only 7.5 g. /
100 ml. Mean corpuscular haemoglobin concentration was
27.5 00 and the blood film showed evidence of iron
deficiency, with a double population, and some crenation and
fragmentation of the red cells. Serum albumin was 3.5 and
globulin 3.8 g./100 ml., with a normal electrophoretic strip.
X-rays of the chest and hands showed no evidence of cardiac
enlargement or secondary hyperparathyroidism.

She was treated with ferrous gluconate and methyldopa.
Her haemoglobin rose to 11 g./100 ml. and her oedema dis-
appeared, but she failed to take her methyldopa regularly and
her blood-pressure was not well controlled. In February 1964
she complained of heavy periods and intermenstrual loss and
was therefore referred to the gynaecologists, who found a
cystocele, a dark vaginal discharge, and a tender swelling in the
region of the right ovary. She was admitted for further gynae-
cological investigations. In the ward her blood-pressure varied
around 190/105 mm. Hg. Her haemoglobin was 10 g./100 ml.
and white count 3,000/c.mm., with a normal differential count.
Blood urea was 84 mg./100 ml.
On 8 April she had a dilatation and curettage performed,

followed by peritoneoscopy. Two uterine fibroids were seen
at the fundus, also adhesions round an enlarged right ovary.
Hysterectomy and bilateral salpingo-oophorectomy were there-
fore performed, and the diagnosis of polycystic liver and
kidneys was confirmed at this operation. The operative
specimen contained three uterine fibroids and a chocolate endo-
metrial cyst of the right ovary.

After operation she ran a slight fever of up to 100° F.
(37.8° C.). Her abdominal wound dehisced on the eighth post-
operative day and was resutured. On 20 April her fever rose
to 101.40 F. (380 C.), but the urine was sterile with no deposit.
Two days later she had a rigor and developed diarrhoea; her
pulse was 120/min. and she was noted to have jugular venous
distension, a slight pad of sacral oedema, and crepitations at
the lung bases. Chest x-ray showed a high diaphragm only.
Blood urea was 75 mg./100 ml. Her diarrhoea and slight
oedema continued, and on 24 April her blood urea was 143 mg./
100 ml., with a serum potassium of 3.2 mEq/litre; she was

given extra potassium and digitalized. The next day jaundice
was noted, but there was no change in the size of her liver;
serum bilirubin was 5.0 mg., alkaline phosphatase 24 units,
thymol turbidity 5 units, and zinc sulphate 4 units/100 ml.
On 26 April her stools were putty-coloured and her oedema
was worse; blood urea was 235 mg./100 ml. and prothrombin
time 33-60% of normal. On 29 April blood culture grew
Escherichia coli in all of three tubes. The organism was
sensitive to ampicillin, streptomycin, and sulphonamides, and
treatment with the first two drugs was immediately started.
Serum bilirubin was 10 mg., isocitric dehydrogenase 7 units
serum albumin 2.3 g., serum globulin 3.5 g./100 ml. (with
increased gamma-globulin), and blood urea 290 mg./100 ml.
White blood count was 8,500 /c.mm., with 85% polymorphs.

Over the remaining three and a half weeks of her life her
jaundice increased steadily, the serum bilirubin rising to 25 mg./
100 ml. and the alkaline phosphatase to 115 units/l00 ml. An
x-ray of the abdomen showed no gallstones or gas in the
biliary tree. Her blood urea rose to 330 mg./100 ml., and two

haemodialyses were performed on 1 and 9 May; thereafter
peritoneal dialysis (which was not done earlier because of her
recent operations) was used to control uraemia and oedema.
Urine output fell, and during the last two weeks was less than
200 ml./day. Her body temperature was usually below 990 F.

(37.2° C.), but the white count remained at 9,000-13,000 c.mm.,

with 90% polymorphs. Platelets were frequently low (85,000-
120,000/c.mm.) ; melaena stools were passed on 9 May and
frequently thereafter. Diarrhoea continued with frequent
vomiting. She complained often of epigastric pain, and at times
the liver was tender. At no time was there fetor hepaticus or a

flapping tremor. Although she received vitamin K, she bled
from venepuncture sites and developed spontaneous bruises.
The abdominal wound healed poorly and gaped in the centre.
On 10 May pericardial friction was heard. She became pro-
gressively weaker, hypotensive, and drowsy, and died on 22
May. The last blood urea was 114 mg./100 ml.

Clinical Diagnosis
(1) Polycystic disease of liver and kidneys.
(2) Renal hypertension.
(3) Endometriosis and uterine fibroids (excised).
(4) Obstructive jaundice with cholangitis and E. coli

septicaemia, ? gallstones, ? hepatic cyst.
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FIG. 1.-Section of liver showing cysts lined
by a single layer of low columnar or flattened
epithelium. Some scattered lobules of liver
parenchyma (arrow) lie in the fibrous tissue

between the cysts. (H. and E. X 12.)

FIG. 2.-Higher magnification of liver show-
ing, from above downwards, cavity of cyst,
fibrous wall of cyst, flattened liver cells, and
abscess containing polymorphonuclear leuco-

cytes. (H. and E. x 110.)

FIG. 3.-Another part of the liver showing
bile thrombi (arrows) in the centre of a

lobule. (H. and E. x405.)
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FIG. 4.-Polycystic kidneys and
aorta. The darkest cysts contain

altered blood. (x 0.4.)

FIG. 5.-Kidney with small cyst
(right) and tubules containing bile
casts. Protein in the cyst has
shrunk from the walls during pro-

cessing. (H. and E. x 50.)

FIG. 6.-Perforated duodenal ulcer.
On each side of the ulcer the
mucosa and muscle can be seen.
The base of the ulcer is necrotic,

(H. and E. X 9.)
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Clinicopathological Conference

Post-mortem Findings
Professor C. V. HARRISON: The operative specimen showed

a uterus of approximately normal size with two fundal myomata
and one mural myoma, none of them greater than 1 cm. in
diameter. In the right ovary there was a 5 cm. cyst. The
presence of myomata was confirmed microscopically. The
endometrium showed hyperplasia, which probably accounted for
the bleeding. The ovary showed an endometriosis cyst.

At post-mortem the patient appeared as a moderately
jaundiced woman of average build and nutrition, 9 st. 10- lb.
(61.7 kg.) in weight and 5 ft. 4 in. (1.6 m.) in height. The
lower abdominal incision was healed. There was mild ankle
oedema.
On examination of the thorax there was minimal pericarditis

without measurable effusion. The heart was neither dilated nor
hypertrophied. No valve lesions were discovered. The
coronary arteries showed isolated atheromatous plaques but were
obviously patent. The myocardium was free from fibrosis.
The lungs were of normal weight and appeared healthy.
The liver showed polycystic disease. It weighed 4,170 g.

The cysts were very largely confined to, and virtually replaced,
the left lobe, but there were some cysts in the right lobe. A
minority of the cysts contained pus from which E. coli was
grown. The bile passages were traced and it was shown that
the two main hepatic ducts were pressed upon and distorted
by the cysts. It is probable that this was the cause of the
jaundice. The right lobe of the liver, where there were no cysts,
showed considerable bile retention. Microscopy (Figs. 1, 2, and
3) confirmed these findings.
The kidneys were of roughly equal size, measuring 17 x 9 x

6 cm. and 16 x 9 x 5 cm. They showed bilateral cystic disease
(Fig. 4). The cysts were evenly scattered throughout the whole
of the kidney and there was no evidence of infection in them.
Microscopy confirmed the cystic disease (Fig. 5). Between the
cysts there was a reasonable amount of surviving kidney tissue;
in this there was evidence of tubular necrosis, and there were
many bile-stained casts, chiefly in second convoluted tubules
and collecting tubules. The ureters and bladder were normal.
The pelvis was the seat of a recent hysterectomy, but this was
healing satisfactorily.
The parathyroids were not enlarged and there was no sign

of hyperparathyroidism in the bones.
In the duodenum, on the posterior wall, there was an acute

duodenal ulcer about 12 x 8 mm. which had recently perforated
(Fig. 6); the perforation was sealed off by adhesions.
There was a small berry aneurysm at the junction of the

right anterior cerebral and anterior communicating arteries.
Other organs showed no significant lesions.

Pathologistes Diagnosis

(1) Polycystic disease of liver and kidneys.
(2) E. coli infection of some liver cysts.

(3) Distortion and stretching of the hepatic ducts with
obstructive jaundice.

(4) Tubular necrosis of kidneys with terminal uraemia.
(5) Acute perforated duodenal ulcer sealed off and without

peritonitis.

(6) Berry aneurysm of anterior cerebral artery.

(7) Recent hysterectomy for endometrial hyperplasia,
myomata, and ovarian endometriosis cyst.

Discussion

Dr. WRONG: This woman really died of polycystic liver
disease. Usually the liver involvement in polycystic disease is

E
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quite benign, and patients come to grief because of their kidney
involvement. I have seen one person who died from polycystic
liver disease; this was a lady in St. Charles's Hospital who
was described by Dr. Katzen in a letter to the British Medical
7ournal.1 She had liver failure from multiple hepatic cysts as
part of polycystic disease of the liver and kidneys.

Source of Infection
One important question here is how the infection got to

the liver. It is very difficult to believe that she had it when
she first came to us, for she was a healthy woman with no
symptoms of infection and no local symptoms referring to
her liver. I think the probable sequence is that she had a
bacteraemic shower in the portal circulation at the time of her
operation, and I note that the operative note of the laparotomy
says that the ileum was bruised, probably by the preceding
peritoneoscopy. I suppose that it is possible that E. coli got
into the portal circulation at that time and settled down in the
hepatic cysts, starting a sequence which eventually proved fatal.
I have not previously seen infected liver cysts in polycystic
disease, and don't think they can be at all common. The renal
cysts very commonly become infected, probably by an ascending
infection coming up the ureters.

Like many other patients with polycystic disease she had an
aneurysm of the circle of Willis. Patients with polycystic
disease have a double risk of subarachnoid haemorrhage because,
in addition to these small aneurysms, they often have hyper-
tension. About 10% of patients with polycystic kidney disease
are said to die from cerebral haemorrhage.
We didn't diagnose her chronic duodenal ulcer, but I

suppose it is possible that it was there all along and was one
of the contributory factors in her iron-deficiency anaemia. We
didn't think that her melaena was due to duodenal ulcer
because she had various coagulation defects which could partly
have accounted for it. We often see melaena in uraemic
patients which we cannot explain. Would Mr. MacGregor
like to say anything about the gynaecological aspects ?

Gynaecological Findings.
Mr. W. G. MACGREGOR: The condition that led to her

having a hysterectomy was the doubtful pathology in the ovary
rather than menorrhagia, because menorrhagia is normally
treated conservatively. The fact that there was endometrial
hyperplasia does not mean that she would necessarily have
continued to have menorrhagia. I think the thing that worried
us more than anything at the time was that she had her wound
resutured and we were very bothered about two halothane
anaesthetics. The other thing I wondered slightly about was
whether we shouldn't have been more careful about the infec-
tive element at the time we operated on this patient, and given
prophylactic antibiotics and chemotherapy as we do when we
operate on patients with heart disease. I know that if we saw
this patient again we would still do a hysterectomy, because
of our findings at the time of operation.

Dr. WRONG: What sort of lesion were you guarding against ?
Mr. MACGREGOR: Ovarian malignancy. If you find an

enlarged ovary it isn't possible to exclude ovarian malignancy
until such time as Professor Harrison has pronounced on its
pathology. We have had the experience recently of seeing what
my old friend Hans Bettinger in Melbourne would call
"enormously small ovaries" in association with ovarian
malignancy; it is quite extraordinary how small some of these
lesions can be. Professor Harrison can bear this out. Mr.
Duncan Murdoch recently had such a case: he did section
the ovary at the time of the laparotomy because he thought
there was something suspicious, and he found an ovarian
carcinoma.

I would like to ask what was this patient's expectation of
life if the cyst had not become infected.

4 December 1965
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Prognosis of Cystic Disease

Dr. WRONG: Professor McMichael had a patient who came
to necropsy yesterday with polycystic kidneys at the age of 83,
but this was " multiple cysts " rather than " polycystic." I have
looked up several series of this disease and they agree remarkably
-the average age of death has been 49 or 50, which was the age
when this woman died. On the other hand, she had a normal
blood urea when first seen, and would probably have survived
quite a few years longer if her hepatic cysts had not become
infected.
Mr. MAcGREGOR: What do you feel about giving prophy-

lactic chemotherapy ? I don't like it much, I must admit.
Dr. WRONG: I think this must depend on how common it

is for hepatic cysts to get infected. I have not heard of it
before.

Dr. C. C. BOOTH: I have never heard of it either. I think
this is a unique case. We do know that septicaemic situations
can produce intrahepatic cholestasis. I was also taught by Dr.
Graham Neale last week, who has been doing some work on
this in patients here, that the liver has the function of filtering
bacteria in septicaemia. This has been shown, for instance, in
subacute bacterial endocarditis, so I suppose that in septicaemia,
if there is a hepatic cyst, the liver might possibly be more at
risk to develop infection than any other organ. Of course, this
is purely hypothesis.

Dr. WRONG: In this case, the only place in which infection
was found was in the liver itself.

Dr. BOOTH: Which would fit what I have just said. Whether
infection played any part in the jaundice in this case I just
don't know. I think, from what Professor Harrison has shown
us, we must assume that the jaundice was due to cysts pressing
on the ducts. I have seen one other patient with a similar
situation who had jaundice apparently due to massive multiple
nodular hyperplasia of the liver; but this must be a very
unusual phenomenon. As you say, I think the only other
case of death from liver cysts was the patient of Dr. Hinds
Howell at St. Charles's Hospital which Neville Katzen wrote
up. That patient died, not from liver-cell failure but from
haematemesis and melaena due to oesophageal varices.

Professor R. E. STEINER: Do you think the infection may
have played a part in the obstructive jaundice ? By that I
mean when a cyst becomes infected it enlarges and presses on
hepatic ducts.

Dr. BooTH: I suppose it is possible.

History of Hypertension

Sir JOHN MCMICHAEL: The story of this woman's hyper-
tension is something we ought to look at. When she first came
under observation six years before her death in 1958 she had a
very high blood-pressure, 210/120 mm. Hg, and it remained
high at each recorded reading until April 1964, not very long
before she died ; it fell terminally. Yet she had no cardiac
hypertrophy, and I noticed from Professor Harrison's report
that she had a singularly clean abdominal aorta. There was
no superadded atheroma. Of course, renal hypertension parti-
cularly can be fluctuating at about 150/100 mm. Hg. and then
rise sharply during the uraemic phase. The course here is
rather the opposite-high pressure at an early phase with a
terminal fall, presumably because of infection. We also have
the interesting phenomenon of " uraemic anaemia " with crena-
tion and red-cell fragmentation at a time when her blood urea
was only 66 mg./100 ml., at a time also when she had well-
controlled hypertension. This casts a little doubt on some
recent hypotheses.

Dr. BooTH: This does not cast doubt on the hypothesis put
forward by Michael Brain.2 In Brain's series there was no
correlation between the anaemia and the height of the blood

urea, but the red-cell fragmentation was directly related to the
changes in the small blood-vessels.

Sir JOHN MCMICHAEL: You mean, such as acute vascular
necrosis or microscopic polyarteritis ?

Professor HARRISON: We did not find polyarteritis.
Dr. BOOTH: Brain found it was related not only to poly-

arteritis but also to the presence of endarteritis in the small
blood-vessels of the kidney. The anaemia was commonest
among those with malignant hypertension, but it can occur in
other types as well.

Nature of Anaemia

Dr. I MACINTYRE: I wonder if erythropoietin is playing a
part in this anaemia ? If the degree of anaemia is correlated
with the extent of destruction of renal tissues, it might be more
marked in this case, where there is so much destruction of renal
tissue by cysts, than in hypertensive renal destruction with the
same blood urea.

Dr. WRONG: There is no suggestion that erythropoietin plays'
any role in this particular picture of red-cell fragmentation and
burr cells. Erythropoietin deficiency has been invoked in the
reduced red-cell production, which is so constant a feature of
the anaemia of uraemia, but the red-cell abnormalities described
here suggest an additional haemolytic element. She also had a
low mean corpuscular haemoglobin concentration at the time,
which suggests she had been bleeding from her ulcer.

Sir JOHN MCMICHAEL: I think she had an iron-deficiency
anaemia, because she responded at least partially to iron and she
was not really severely uraemic. At that stage she had a blood
urea of 66 mg./100 ml., which is just a little above normal.

She developed her duodenal ulcer terminally, of course;
sick and dying patients often develop acute ulceration of the
stomach and duodenum. If these very ill patients develop
melaena or haematemesis you can feel sure that it is an acute
peptic ulcer.

Dr. Bull, have you often seen a patient with an aneurysm in
the circle of Willis which had not burst ?

Dr. J. W. D. BULL: I was thinking about that, and in this
lady who had had a high blood-pressure on and off for many
years. I wonder how long the aneurysm had been there ?

Sir JOHN MCMICHAEL: Did high blood-pressure produce
the aneurysm, or was it there first ?

Professor HARRISON: I have no idea.
Dr. K. W. WEINBREN: I would like to make one observation

about this cystic disease of the liver. I think one has to accept
that in cystic liver disease there is a spectrum, ranging from
patients with big cysts down to those with congenital fibrosis
of the liver. Somewhere along this spectrum you have patients
with diffuse congenital fibrosis of the liver with some recogniz-
able cysts. Patients with congenital fibrosis of the liver
generally develop portal hypertension, and so patients with
congenital fibrosis plus cysts can develop portal hypertension,
which may be fatal.

Dr. BOOTH: I think it is true to say that in children with
congenital hepatic fibrosis the emphasis is on fibrosis, whereas
in adults there are merely cysts.

Dr. WEINBREN: There is a spectrum between the two. In
nearly all cases of congenital fibrosis there are some cysts, but
they are usually not very large cysts, such as we have found
in this case.

We are grateful to Dr. J. P. Shillingford and Dr. B. E. Heard
for assistance in preparing this report, and to Mr. W. Brackenbury
for the photomicrographs.
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