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CLINICAL SECTION
CLINICO-PATHOLOGICAL CONFERENCE- No. 13 *

Cirrhosis and Heart Failure
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FIG. i.-Section of liver showing well-marked cirrhosis, a primary carcinoma in the right lobe and
four smaller foci of carcinoma.

Clinical History (Dr. C. L. Cope)
The case we are studying today is that of a

housewife, aged 70, who was admitted to this
hospital in I943 under the surgeons because of
varicose ulceration of her legs. At that time she
had a Trendelenburg operation and the ulcers
healed, but they repeatedly recurred and were
under frequent treatment in the Outpatient De-
partment until the end of 1948. Throughout this
time she had no medical complaint.

* Held at the Postgraduate Medical School of London
(Hammersmith Hospital), February I4, 195i. The
report was assembled by Dr. Bernard Lennox. The
histological sections are by Mr. J. Griffin and the
photographs by Mr. E. V. Willmott.

In April i949 she complained for the first time
of malaise, palpitations, breathlessness on exertion
and swelling of both legs to above the knees. All
of these symptoms had been present for about four
weeks. There was no history of nephritis or of
rheumatism.

She was admitted to the medical wards for the
first time in April I949, and on admission there
was extensive oedema of the legs and sacrum. Her
jugular venous pressure was raised about 4 cm-
Her mucous membranes looked pale. Her
abdomen was distended, partly with ascites and
partly with gas, and because of this distension her
liver was not palpated at this time. Her blood
pressure was 220/x 10 mm. Hg, her heart was en-
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larged and a triple rhythm was audible. At the
apex a short systolic murmur could be heard but
there were no other murmurs. In the lungs there
were numerous rales at both bases, but no other
signs. Her fundi showed early arteriosclerosis.
On the basis of these findings a provisional
diagnosis of hypertensive heart failure with
anaemia was made.

Investigations were largely directed to discover-
ing the cause of her anaemia. There was a trace
of albumin in the urine and the blood urea was
45 mgm. per cent. The sedimentation rate was
32 mm. per hour. In the blood the red cells
were 3.5 mill. per cmm., the haemoglobin was
68 per cent., the white blood cells 3,800 per cmm.,
of which 3,150 were polymorphs and 490 lympho-
cytes. No occult blood was detected in the stools
and a barium, meal showed no abnormality. A
sternal marrow puncture produced normal marrow.
The total plasma proteins were 7.8 gm. per cent.,
with 4.6 gm. of albumin and 3.2 gm. of globulin,
the albumin,'globulin ratio being I.3. Wasserm?.nn
and Kahn reactions were negative. Plasma bili-
rubin was 0.5 mgm. per cent., and thymol tur-
bidity 2.5 units. An electrocardiogram showed
left ventricular preponderance, and an X-ray of
the chest gross left ventricular hypertrophy.
Under treatment by paracentesis abdominis,

salt-free diet, digoxin and mersalyl, with ferrous
sulphate later, she steadily improved, and it be-
came possible to palpate the liver two finger-
breadths below the costal margin with a sharp,
smooth edge which was slightly tender. The
spleen was now easily felt and was firm. The
haemoglobin rose gradually to 8o per cent. At this
stage, cirrhosis of the liver was suspected and a
liver biopsy confirmed the presence of wellmarked
cirrhosis.

She was discharged from hospital on July ii,
i949, almost free of symptoms and on a high
protein diet. She continued very well on this,
attending the Outpatient Department regularly,
and her haemoglobin rose to 98 per cent. Then on
November 25, 1949, she woke at night with nose
bleeding. There began a rapid return of ankle
oedema, of dyspnoea and of ascites.

She was admitted a second time to the medical
ward, on November 30, I949, with gross ascites,
oedema of her legs and raised jugular venous
pressure. Her blood pressure had fallen somewhat
and was now i8o/ioo mm. Hg. Investigations
showed a haemoglobin of 70 per cent. Plasma
proteins were now 5.3 gm. per cent., with albumin
2.4 gm. and globulin 2.9 gm., the albumin/globulin
ratio having fallen to o.8. Thymol turbidity
showed 6.5 units and plasma bilirubin was still o.s
mgm. A barium swallow failed to reveal any
evidence of oesophageal varices.

She was treated very much as in the first ad-
mission, and 7 Pt. of ascitic fluid were removed.
The liver size was unchanged and her blood
pressure gradually fell to I55/80 mm. Hg. She was
discharged on December i9, I949, very much
improved.
On January 20, 1950, she had her third ad-

mission for further paracentesis; i6 pt. of fluid
were removed and this contained 2 gm. of protein
per i00 cc. Following removal of this fluid she
developed severe cramps in legs and thighs, which
gradually subsided spontaneously. Her haemo-
globin at this time was 95 per cent., bilirubin o.8
mgm. per cent., blood urea 41 mgm. per cent. and
plasma chlorides 645 mgm. per cent. (expressed
as sodium chloride). Total plasma protein was
7.5 gm. per cent., with 2.4 gm. albumin and 4.1
gm. globulin; the albumin 'globulin ratio had
fallen to o.6. Fluid began to accumulate rapidly
again in spite of salt restriction and frequent
mersalyl injections. On February I7, whilst still in
hospital, she had a haematemesis of about I2 OZ.
with melaena, and her haemoglobin fell to 6o per
cent. with a rise of blood urea to 97 mgm. per cent.
Her blood pressure fell to I38/70 mm. Hg, but her
general condition remained fairly good.

Following this bleeding she made a steady im-
provement and was discharged on March I3, 1950,
after a further paracentesis of io pints.

She had her fourth admission for paracentesis on
April I4 and a further I2 pints of fluid were re-
moved. At this time a few spider naevi were noted,
and dilated veins were observed on her abdomen
with an upward flow of blood. She was still
surprisingly cheerful and free from appreciable
malaise. Her blood pressure was now I40/70
mm. Hg. She was still having frequent mersalyl
injections and was discharged on April 24.

She came in again for paracentesis, this being
her fifth admission, on July io, and 44 pt. of fluid
were removed. Her blood pressure now was
130/70 mm. Hg and the liver edge was described
as sharp and slightly scalloped. She was dis-
charged on July 26.
On August 25 she had to be admitted again for

the sixth and final time. She had, again, gross
ascites. The jugular venous pressure was raised
but fluctuated very widely with respiration. The
blood pressure was now i io/6o mm. Hg. Col-
lateral veins were readily visible on her abdomen
and back; oedema was present right up to the
abdomen and there were a few crepitations -at the
lung bases; 20 pt. of ascitic fluid were removed
with a further io pt. ten days later. On September
i8 she had a haematemesis of about i pt. and her
pulse rose to I20 per min., but the blood pressure
remained unchanged. She became drowsy and
was now no longer her usual cheerful self. On
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FIG. 2.-The tortuous, atheromatous and calcified
splenic artery.

249

2I 3 k *. ltLA.

.

FIG. 3.-Metastatic deposit of
seventh thoracic vertebra.

carcinoma in body of

FIG. 4.-Section showing general view of atrophic
cirrhosis of liver in the right lobe. Each nodule of
liver tissue has a zone of bile duct proliferation
round it. Haematoxylin and eosin X 27.
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Cliat Section

the following day a further small haematemesig
occurred and she was given 2 pints of packed cells.
Following this her haemoglobin was 59 per cent.
and her blood pressure I20/70 mm. Hg. She had
now become rather lethargic and spent most of the
day asleep, but wgs easily roused and quite
rational. Her blood sugar was i6o mgm. per cent;
The total plasma proteins were 6.4 gmi. per cent.
with albumin 3.0 gin. and globulin z.6 gm. The
albumin,/globulin ratio was 1.2. Thymol turbidity
was 8.5 units and blood urea 6i mgm. per cent.
By September 23 she was still drowsy, but

rational when awakened; but now her memory
was rather poor and she tended to be slightly con-
fused. There was just detectible jaundice in the
conjunctivae. Her blood pressure was 114/60
mm. Hg. Three days later she began to run a
mild fever for which no cause was found. On
September 28 rapid deterioration set in, wide-
spread rales developed in her chest and she lapsed
into a full coma and died at about midday.
The clinical diagnosis was:
I. Cirrhosis of the liver.
2. Hypertensive heart disease.
3. Terminal hepatic failure with broncho-

pneumonia.

Pathology (Prof. J. H. Dible)
At post-mortem the body was that of a rather

spare female, not jaundiced and without marked
oedema. There was an ascitic accumulation of
2 1. in the peritoneal cavity. There was a coarse
cirrhosis of the liver (Fig. i) which weighed 1,250
gm. In the substance of the right lobe was a large
mass of tumour. There were a number of smaller
turnours in the left lobe. On section the cirrhosis
(Figs. 4 and 5) in the right lobe was found to be
marked by an extreme proliferation of bile ducts
which, as far as was ascertained, was confined to
this lobe. The proliferation was far greater than
that found in most cases of cirrhosis and it ap-.
peared possible to trace transitions between this
excessive bile duct hyperplasia'and the tissue of
the neoplasm itself, which had the structure of a
cholangio-carcinoma (Fig. 6).
The lymphatic glands about the head of the

pancreas and in the portal fissure were infiltrated
by tumour which had extended throughout the
paraortic glands as far as the bifurcation of the
aorta (Fig. 7). The bile ducts were patent and the
portal vein normal except for a small focus of
thickening which was covered by a thin layer of
thrombus.
The pleural sacs each contained some effusion,

that on the right side amounting to about i00 cc.
and on the left to about 200 cc. The right
lung was emphysematous and oedematous and
there was a purulent bronchitis and bronchiolitis,

but no consolidation. The posterior part -ofhA
upper lobe of the left lung' was covered *ith a
fibrinbus effusion and was in a condition of con-
fluent bronchopneumonia, mainly in a stage of
grey hepatization.- Both lungs showed one or two
small nodules of growth up to about i in. in
diameter.,
The heart weighed 360 gm. The muscle of thy

left ventricle appeared to be a little thickened and
on its posterior wall, about 5 cm. from the apexj
there was a small patch of fibrosis related to an
occlusion of the distal -part of the posteribt
descending branch of the left coronary artery.
The larger arteries and aorta were atheromatous
and the splenic artery grossly affected by -this cons
dition; it was tortuous, rigid and fibrosed, but the
hepatic artery was not involved.(Fig. 2).
The stomach mucosa was covered with minute

petechial haemorrhages, more especially' inj- the
region of the fundus of the cardia. :
There were metastatic deposits of tumour in the

third lumbar and seventh thoracic vertebrae (Figs.
3 and 8).
The kidneys weighed 12o and 125 gm. The

capsules were thickened and the surfaces of the
kidneys showed coarse scarring with some re-
duction of the cortex and occasional cysts. Histo-
logically the change was one of ischaemic atrophy
due to changes mainly in the smaller interlobular
arterioles, although some reduplication of the
elastic laminae was present in the larger vessels.
The endometrium was haemorrhagic.
The other organs showed no marked changes.
(An analysis of cases of portal cirrhosis in this

hospital showed ten examples of primary intra-
hepatic carcinoma in 8o cases of this disease re-
corded since 1935. An extreme overgrowth of
bile ducts of the type seen in Fig. 5 was observed
in three of these and in each instance it was
associated with tumour.)
Summary. Portal cirrhosis with intra-hepatic

cholangio-carcinoma. Confluent bronchopneu-
monia of the upper lobe of left lung. Old hyper-
tensive changes itm the kidneys.

Discussion
DR. COPE: The story is in many ways a classical

example of cirrhosis of the liver. The three points
that might raise -questions for discussion are, first,
the initial diagnosis; we were admittedly a bit
slow in making it because she came in as an
anaemic hypertensive heart failure, and it was
rather by exclusion of carcinomata and other
causes of her anaemia that we came to cirrhosis.
I think in retrospect we should have taken a little
more notice than we did of the fact that she had
ascites in fair degree at that time, although she
did have a general anasarca. The second point tco

H
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discuss is the reason why she came in first as pre-
dominantly a case of cardiac failure. We have
seen the ischaemia in the myocardium, but I
wonder whether there is enough there to account
for the failure and whether there might not have
been some other queer upheaval which precipitated
the heart failure at that time, especially in view of
the fact that she recovered completely from it
after the first incident and regained almost com-
plete exercise tolerance.
The third aspect is the question whether or not

even in retrospect we could have got further with
the diagnosis of the carcinoma which, admittedly,
was completely missed. There is not much clue
that way. The size of her liver did not appreciably
increase and presumably the size of the carcinoma
was roughly balanced by the contraction of the
cirrhotic tissue. I think I am right in saying that
the weight in the end was about normal. It was
noted that the edge was irregular towards the end,
but only slightly-it was described as ' scalloped'
-but knowing there was cirrhosis we did not
attach any more significance to that. The question
that someone might answer is whether reversion of
the albumin/globulin ratio to normal in the ter-
minal stage of cirrhosis, as occurred here, has any
bearing on the carcinoma or whether it occurs as
a natural end result. Perhaps someone could
answer that ?

DR. SHERLOCK: I do not think Dr. Cope need
reproach himself about the speed of diagnosis of
the cirrhosis, it would have been impossible to
diagnose it any earlier. You cannot diagnose cirr-
hosis unless you can find either physical signs or
else abnormal liver function tests. Her initial
heart failure obscured the physical signs and the
liver function tests were normal. Now once cirr-
hosis had been diagnosed let us consider the
changes it produced. She quite definitely had
portal hypertension. That was evidenced by the
big spleen and by the varices which are often not
seen radiologically but which we saw beautifully
in the histology. It is interesting to notice that she
had petechial haemorrhages in the stomach.
Haemorrhage from the gastro-intestinal tract in
cirrhosis, and in portal hypertension generally, is
more often from the stomach than from the
oesophagus-we often forget that.

She also had something wrong with her liver
cells, as manifested by the very gross ascites. One
cannot get ascites from portal hypertension alone.
Having this gross ascites accounted for some of her
cardiovascular changes r think. She was having
repeated tappings and consideration of the amount
of protein in each tap will show you just how much
she was losing. Estimating a tap at about 44 pints,
that is about 20 1. of fluid, she would be losing
(assuming a protein concentration of z gM. per

cent.) about 400 gm. of protein per tap. That
meant she was suffering from severe malnutrition.
In fact she was curing her own hypertension by
starving herself, by producing her own ' rice diet'
in fact, and that I think is the reason why we found
such a small heart at autopsy and why her blood
pressure fell. The fall in total serum protein
which Dr. Cope mentioned is, I think, a-manifesta-
tion of dehydration. You will note that the blood
urea had also gone up at that time. This, however,
does not explain why the reversed albumin/globu-
lin ratio returned to normal.

Well, she also had a carcinoma. The accepted
figure in the literature (although the literature is
not very good on this point) is that about 7 per
cent. of cirrhosis cases develop carcinoma. Prof.
Dible has shown that in this hospital it is about
I21- per cent. How are we to make the diagnosis?
Usually it is difficult, but usually the most helpful
thing is the rate of ' downfall' of the patient. A
patient who has been going on for months with
ascites needing tapping, or with a well-compensated
cirrhosis, becomes suddenly much worse and the
ascites accumulates more quickly. You must also
look for signs of tissue breakdown, or rather signs
of reaction to that, such as leucocytosis or fever. I
understand there was no fever here and the white
cell count was normal. The change in liver size
was not helpful. Signs in the chest are sometimes
useful because metastases may occur in the chest,
but they were also absent. In this particular case
I am not surprised it was not diagnosed.

Points on which I would like to raise a dis-
cussion are why do the bile ducts proliferate to
such an extent even in areas remote from the
carcinoma? and, another interesting point, is that
really atheroma of the portal vein, because I have
never seen it before?

PROF. DIBLE: The weight of the liver was
1,250 gMn., so it was still small at the end. To deal
with Dr. Sherlock's two points; first-no, 1 do
not think that was really atheroma of the portal
vein, I think it was old thrombus. And, second,
why do the bile ducts proliferate? I wish I knew.
It is an extraordinarily interesting phenomenon
and its connection with carcinoma seems to be
quite definite. This extreme proliferation-it is
not the ordinary proliferation one sees in any case
of cirrhosis-seems part and parcel of the intense
hyperplastic changes a liver undergoes in certain
cases and which go over to tumour. Sometimes the
liver produces a true hepatoma, sometimes it pro-
duces a cholangitic carcinoma and sometimes it
produces mere bile duct proliferation of this
peculiar type which seems to lead directly to
cholangitic carcinoma. It is a proliferation on the
border-line between adaptive hyperplasia and
neoplasm.
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PROF. MCMICHAEL: 1 think the regression
of the hypertension in this case is worth comment.
Hypertension can often subside for various
reasons; for example, in people who have coronary
thrombosis it will often go down and never come
up again to previous levels. I do not think the
scars in the heart of this patient would be adequate
to explain it in that way. It can also disappear in
patients with recurrent bleeding from a gastric
ulcer, even though the bleeding is not recent or
acute; the blood pressure can go down and stay
down. As Dr. Sherlock has said, it can also occur
in people who are being starved. But quite apart
from that, a group of people in Denmark are im-
pressed with the frequency with which hyper-
tension subsides in liver disease. (We saw an
exception to that in a recent conference case-a
lady who remained hypertensive for many years in
spite of recurrences of quite severe jaundice-so it
is not a clear-cut relationship.) Nevertheless, it is
worth keeping in mind that in the latter stages
of cirrhosis we have demonstrated vasodilator
substances circulating in the blood, and that
patients in the advanced stages of cirrhosis have
very often a clear hyperkinetic circulatory state.
I have not the slightest doubt from the description
and from the radiological and electrocardiographic
findings in her first admission that she did in fact
have a real attack of hypertensive failure, but the
hypertension subsided for other reasons and it
never recurred.

DR. LEWES: Lichtman, in his book on liver
disease, speaks of low systemic blood pressure in
cirrhosis of the liver. I want to ask Dr. Sherlock
whether in her experience this is so, that patients
who are not originally hypertensive tend to have
abnormally low blood pressures when they suffer
from cirrhosis.

DR. SHERLOCK: It depends on what you mean
by cirrhosis. The average well-compensated case
of cirrhosis, which is by far the commonest variety
-it is not the sort we see in hospital at all-has a
range of blood pressures exactly as you could
expect for the age group. I think as they fail,
possibly for the reason of vasodilator substances as
Prof. McMichael has just said, or because of pro-
tein malnutrition, their blood pressures do tend to
fall, but not until they are in real liver failure.

DR. PATERSON: I would like to agree very much
with Dr. Sherlock about this protein malnutrition
because I have also been calculating it out. It
seems to me that in the last six months of her life
she lost over i kg. of protein by paracentesis. It is

quite amazing that a liver like this could turn out
protein at all. Last year I saw a good deal of Dr.
Whipple's work on experimental ascites, and he
has shown by using protein labelled with either
lycine or glycine, using C14, that protein in ascitic
fluid is actually changed over completely about
once every five days. It is, in fact, within the
metabolic pool. It seems to me that the principal
hope in treating ascites in the future will be with
ion exchange resins, because in experimental
animals with constricting bands round the inferior
vena cava above the hepatic vein one cannot pro-
duce ascites unless one feeds salt. So probably
in ion exchange resins we have a far better tool for
treating ascites than paracentesis.

DR. LENNOX: By mouth, do you mean?
DR. PATERSON: Yes.
DR. SHERLOCK: There is a general disturbance

of the sodium and chloride metabolism in ascites
due to cirrhosis. Recent work at the Rockefeller
Institute has shown that not only is there a low
serum and urinary sodium, but that the salivary
and sweat sodium is low too. In fact, adrenal
cortex hyperactivity has even been invoked as
playing some part in the pathogenesis of ascites.
Also, by measuring urinary excretion of the re-
ducing steroids (identified with the salt and water
hormone) they have shown that there is increased
output of these in the urine in patients with
cirrhosis and ascites.

DR. CROFTON: May I ask whether there is any
clue as to the cause of the cirrhosis in this lady?
DR. COPE: The significant thing might have

been that she lived at Guinness's Buildings, but in
fact she did not take alcohol at all.

DR. LENNOX: May I ask about Prof. Dible's
problem on bile duct proliferation? Is it possible
that the proliferations are not really proliferations
of the bile ducts? The bile duct and liver cells have
a common origin and the original buds growing out
of the duodenum look more like bile ducts than
liver cells, so is it not possible that these apparent
bile ducts are in fact merely proliferating liver cells
which have lost their differentiation?

PROF. DIBLE: I entirely agree. I simply used
the words ' proliferating bile ducts' as a fafon de
parler to avoid long and involved explanations.

PROF. MCMICHAEL: Is there any explanation
for that tortuous splenic artery?

PROF. DIBLE: It is the ordinary appearance
which one gets in a vessel like the splenic artery
and also, for example, in the basilar, in diffuse
atherosclerosis; loss of muscle and elastic tissue.
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