CIRRHOSIS OF THE LIVER

A clinicel study of 100 cases in Glasgow, 1946 - 1957.

Stuart G. McAlpine.




- (
+( 0
( 1
##234 56.
¢ C- - (
L, &
9 5 &( &

2

## $%&

 (
+) *
8, +) i
H#2.
##2
1 ( 11()
_:> =

%

+ -

90

, t)

% (

2



Introduction

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

~ Chapter 6

Chapter 7

Chapter 8

Chapter 9

(1]

Appendix

CONTUH®ENTS

Aetiology of portal cirrhosis
Symptoms and signs of portal cirrhosis

The value of ancillary methods of
invegtigaetion in portel cirrhosis

Haematology of portal cirrhosis «

The prognosis of portal cirrhosis

The treatment of portal cirrhosis
Pitfalis in the diagnosis of cirrhosis
Biliary cirrhesis

Hasemochromstosis

Case reports of 89 petients with portal
cirrhosis

Page

43

64

95
139
157
165
195

217

232




-1~
l1LTRKOUDUCHLICN

This thesis is besed on a study of 100 patients in whonm
a diagnosis of cirrhosis of the liver was made. All but 4
of the patients were sdmitted to the Professorial Medical
Unit in the Royal Infirmery, Glesgow, between 1946 and 1957.

The 4 exceptions were examined a8t the out-patient department
of the hospital.

Although much has been written about liver disease in
the past 20 years, there have been very few publications
devoted to the clinical picture and natural history of eirrhosis
in eny one part of this country, and, as far ss I am aware, s
study of this nature has not been reported from the West of
Scotland. Such & study is of interést because cirrhosis is
not an entity in i#tself but an end stage of several pathological
processes, sowme of which are recognised while others are still
obscure. It is therefore valuable to analyse from time to tiue,
in the light of present knowledge, the nature and importance of
the several predisposing causes and to record the changes which
have teken plece in the aetiology and course of the disease.
This I have endecavoured to do, with particular reference to
portal cirrhosis, about which so mmch remsins unknown.

The thesis is composed of 9 chapters, the first 7 of which
are concerned with portal cirrhosis and the last 2 with biliary
cirrhosis and hesemochromatosis. In the appendix the case
histories of the 89 patients with portal cirrhosis are reported,
and 13 of the cases are illustrested with photomicrographs.

The asetiology, clinical picture and course of pertal
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cirrhosis are described in detail and the problem of disgnosis
discusced.

Neither biliary cirrhosis nor hsemochromstosis are common,
and the swall numbers involved msde it difficult to draw firm
conclusions. Exauples of both primary and secondary biliary
cirrhosis are cited and the value of operative cholangiography
in the diagnosis of the problem case of obstructive jaundice
is emphasised. In the final chapter on hsemochromatosis I
heve compared my clinical experience with that reported by the
leading authorities on the disease, and I have drawn attention
to the frequency of duodenal ulcer as an associsted phenomenon.
The unusual occurrence of hsemochromstosis in a women is
described.

I wish to record my thanks to Professor L. J. Davis for
encouraging me to write this thesis, and for permitting me to
study the patients in his wards. I also thank Dr. A. G. Baikie,
who periormed the urobilinogen estimations in certain cases,
and the Steff of the Biochemical, Pathological and Rediologiceal
Departuents of the Royal Infirmary, Glasgow, who did so much of
the routine work. I also wish to thank Mr. Devliin of the
University Department of Medicine, Royal Infirmary, Glasgow,
and Mr. Jenkins of the Department of Pathology, Royal Infirmary,

Dumfries, for the photomicrographs.
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CHAPTZR 1

Aetiology of ©Portal Cirrhosis

Although there have been many advances in our knowledge
of the aetiology of liver diseases in the past twenty years,
the problems concerned with the aetiology of portal cirrhosis
remgin largely unsolved. One of the reasons for the slow
edvancement of our knowledge in this field may lie in the
failure to recognise theat wmany injurious factors mey produce
the seme clinical and pathological pictures, and our efforts
t0 apply an explanation which will fit one group of patients
may not fit another. The causal fsctors would appear to vary
from country to country and advances in knowledge from one part
of the world may not be applicable to another. Veno-ccclusive
disease, for example, is a not uncommon cause of cirrhosis in
the West ¥ndies and is probably due to & toxin derived from the
infusion of certain locsal plants. The pathogenesis of this
disease has only recently been discovered and there is, as far
as is known, no counterpart in this country. Cirrhosis is
also common in Hong Kong and is almost always attended by
messive splenomegaly. In scme instances splenomegaly mey
preceds the recognition of the hepatic lesion. The cause of
the disease almost certainly differs from the csuse in Britsasin.
In some parts or the United States the association between
elcoholisin and portal cirrhosis is so close that for wany
writers there the terwm portal cirrhosis is synonymous with

alcoholic cirrhosis. This is not the case in the Glasgow ares.
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In recent years it has been tempting to apply date gained
from animal experiments to clinical problewms and to blace
dietary deficiency for the disease in all regions of the globe.
This, too, has certain pitfells and some of the discrepancies
which cannot be ignored are summarised by Waterlow and Bras
(1957). They record, for exauple, that the incidence of fatty
liver disease in Bragil is high but cirrhosis is uncommon and,
conversely, cirrhosis is often found in Gambian children but is
seldom preceded by fatty liver disease.

The present chapter is based on a study of eighty-nine
patients with portal cirrhosis, all of whom were seen by one
Medical Unit in Glasgow Royal Infirmary between 1946 and 1G57.
Seventy-one of the patients were seen and examined personally.

In the search for possible aetiological factors the
following five points were carefully assessed{

l. Presence or absence of & history of excessive alcohol

consumption either past or present.

2. Presence or absence of a history of jaundice.

3. The dietary habits of the patients with special

reference to protein intske.

4. Presence or absence of & history of gall-bladder

disease or of biliary colic.

2. Presence or absence oi exposure to a hepato-toxic

chemical recently or in the past.

In those patients who were not seen personally some
assessment was made where the case notes were asdequate.

Fortunately the standard records consisted of & series of
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printed questions answered at the time of adwission, detary
history and alcohol conswaption being included in the
gquestionnaire, so that it has been possible to meke an assess-
ment in most instances.

A patient was considered to be alcoholic if he sdmitted
either to habitual drinking to excess or to heavy bouts of
drinking over a period of years. It is difficult to define
exactly what is meant by "excess™. Hach patient was asked
how much money was spent on alcohol a week. Over two pounds
e week for & period of years was regarded as the lower limit
of excess and in fact all the patients judged to have alcoholic
cirrhosis exceeded this figure or spent £1 to £2 weekly for
very wany years.

Jaundice was often considered by the patient to be
synonymous with a bad colour, or & feeling of nauses, and a
positive history of hepatitis was not sccepted unless the
patient had observed a yellow colouration of the skin or had
dark urine with pale stools in association with the general
symptoms of hepatitis.

The dietary history was tsken with reference to the
composition of the main meal of the day and to the amount of
meat, fish, eggs, wmilk and cheese taken in an average week.
Many patients were extremely vague in replying to questions
concerning their dietary habits and it soon became apparent
that the very broadcst of classifications should be used. The
diet has therefore been considered poor when the patient took

little meat or first-class protein. Such pati=znts ate meat
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about once a weei or less often, bought fish infrequently,
and 4id not drink wilxk. Their wein wmeal oif the day consisted
of soup (usually vegetable), potatoes, vegetable, tea and
breed. Those who ate meat several times a week and who had
an average two course meal each day were judgéd to have an
average diet. In some instances, I believe that this diet
was inadequate, but it did not differ frowm the diet taken by
many other patients admitted to hospital, and who had not
eirrhosis. The dietary classification is therefore on the
broadest lines consisting of only two groups of patients,
namely, those with an average, and those with & poor diet.

In this thesis the usual social classification has been
used:

Class 1. Higher salaried professional and business people.

Class 2. Middle-class professional and business people -

e.g. clergy; schoolteachers; shopkeepers.

Class 3. Skilled workers.

Class 4. @8emi-skilled worker.

Class 5. Unskilled worker.

In addition to data slready mentioned, each case report
has been carefully studied to determine whether any hitherto
unrecognised factor was responsible in part or in whole for
the development of eirrhosis.

The setiology of portal cirrhosis will be discussed under
the three headings of slcoholic cirrhosis, post-hepatitis
cirrhosis, and cryptogenic cirrhosis.

a) Alcoholic Cirrhosis

The associastion of alcocholism with cirrhogsis has never
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been disputed, although the precise nature of the relationshin

is still undetermined. There is evidence that alcohcl nay

exert & direct toxic action on the liver, even when the diet

is adequate in protein (Ashworth, 1947), but hepatic cirrhosis

of comparable severity to that seen in man has never been
‘produced in laboratory enimals. Alcohol may cause liver damage
indirectly by iwpairment of nutrition. It has been convincingly
demonstrated that deficiency of certain amino-acids will lead to
fatty infiltration and ultimately to diffuse hepatic fibrosis,
and such is the usuel sequence of events in alcoholic cirrhosis
(Himsworth, 1950). Lestly, alcohol may potentiate the action

of other hepato-toxic substances, such as chloroform (Rosenthal,
1940).

The incidence of alcoholic cirrhosis varies from time %o
time and from place to place. In the United States it is stili
the commonest cause o0f ecirrhosis, accounting for 54 per cent
(Patek and Post, 1941) to 92 per cent (Olsen, 1950) of all cases
of cirrhosis. In France the position is similar to the United
States; Chabrol and Girauld (1953) have stated that 94 of 98
patients with cirrhosis admitted to one Paris hospital since
1945 were chronic alcoholics. In this country there has been
a gradual decline in the associstion of the two conditions from
approximately 50 per cent before the first world war (Garland
and Philips, 1993) to 18 per cent at the present time (Sherlock,
1955). In some areas alcoholic cirrhosis would appear to be
even less common than the latter figure would suggest. In

Oxfordshire, not one of 35 cases of cirrhosis was attributed to
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alcoholisa (Kelsall, stewart and Witts, 1947). Kevertheless
in wost areas of Great Britain there are s+till a smsll number
of patients in whom excessive alcohol consumption would appear
t0 be responsible in sowe part for the development of cirrhosis.

In this study alcoholic excess was judged to be the causal
factor in 10 of the 89 patients (11 per cent). In addition,

2 patients with a past history of jaundice drank excessively
and it is uncertain whether slcohol, infective hepatitis, or
both of these factors was responsible for the development of
cirrhosis. Four patients with eryptogenic cirrhosis had
regularly consumed 8 quaﬁtity of alcohol that was above average
at some period in their lives, but the quantities professed to
be taken were not such as t0 suggest that these patients were
suffering frowm alcoholic cirrhosis.

All 10 patients with alcoholic cirrhosis were male; 7 were
in the age group 30 - 45 while the other 3 were older. Two
patients had a skilied trade (social class 3), three weré semi-
skilled (social class 4) and five were unskilled (social class
5). Alcohol consumption ranged from over £1 a week to about
£10 a week, and s8ll but one patient had consumed alcohol to
excegs for many years, the majority for over 10 years (Table 1).
The exception, case 7, had become a heavy drinker after demobilis-
ation from the army, consuming sbout & bottle of whisky a dsy
between 1946 and 1947. He then became more tewperate in his
habits, drinking only at weekends. In 1953 he had his first
haematemesis and he died in 19%54.

Two of the patients were predominantly beer and stout
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drinkers, one patient drank wine, and the other 7 drank
whisky for preference but slso drank beer and occasionally
other spirits.

Diet was poor in 5 patients and average in the other 5.
No patient was emaciated 6r showed stigmate of vitemin
deficiency. One patient (case 6) had previously been in a
psychiatric ward with delirium tremens, but no other patient
gave & history of alcoholic psychosis and no patient hed
peripheral neuritis.

Direct questioning feiled to elicit & past history of
infective hepatitis in any patient, and no-one was thought to
have chronic cholecystitis.

Histological material from the liver was obtained at post-
mortem in cases A5, A7, and A9. Diffuse hepatic fibrosis was
present in cases 5 and 9, but case ] had & coarse multilobular
cirrhosis with considerable round cell infiltration in the bands
of fibrous tissue, so that post necrotic scarring of infective
origin could not be excluded. The histology of case A9 is
shown in figure 1. (See appendix).

This group of patients is remarkable in 4 respects: ell
the patients were male; all were, or had been, alcoholics;
the majority belonged to the lower social classes; and 50 per
cent consumed a diet that was definitely substandard. In all
4 regpects this group of patients differed from those with
post-hepatitis and cryptogenic cirrhosis.

It is difficult to believe that dietary deficiency alone

was responsible for the development of cirrhosis, when no
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patient was obviously malnourished, and when 50 per cent would
not admit to an abnormel dietary regime. Furthermore when
119 patients with pernicious eansemia attending the same medical
unit were similarly questioned about their dietary habits, 12
per cent were equaelly below standard, but none had clinically
obvious cirrhosis. It is quite possible, of course, that in
certain instances alcohol and dietary deficiency had an asdditive
effect leading to hepatic parenchymel damsge, while in others
alcohol cowbined with some unrecognised factor to produce the
same clinical and pathological picture. It is well known thet
the consumption of even a small quantity of alcohol by & patient
convalescent from infective hepatitis may lead to & recurrence
of jaundice, and this may be but one example of how two hepato-
toxic factors may act in concert. Two of the patients with
post-hepatitis cirrhosis, presently to be deseribed, had an
alcohol consumption which was above average, but both had
excellent dietary histories. As both patients had apparently
mild infections, it may be that the combined assault of alcohol
and virus on the hepatic parenchymas led to sreas of massive
necrosis with the subsequent development of post-necrotic scarring.
Phe social classification of patients with slccholic
cirrhosis was low. Presumably the better dietary habits of the
well-to-do affords a measure of protection from alcoholic
ecirrhosis. The saume may be true of those communities, such as
the Armed Forces, among whom alcohol consumption is high but
where food is provided and the diet scientifically balanced.

When it is remembered that the cause of eirrhosis is
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undeteruined in over 50 per cent of patients, it wmizht be

argued thet the association of cirrhosis and slcoholism in

11 per cent of cases was fortuitous. However, the sssocistion
has long been recognised, both in this country and abrosd, so
that it is likely thet alcohol is still a factor in the develop-
ment of cirrhosis in a eertain proportion of cases.

b) Post-hepatitis cirrhosis

It is now well recognised that cirrhosis may occur as a
sequel to hepatitis although the reasons for this uncommon
complicetion are not so well understoocd (Bloomfield, 1938;
Rennie, 1945; Sherlock, 1948; Reynell, 1954). In this study
30 patients (34 per cent) gave a past history of jeundice. In
28 patients jaundice was believed to have been caused by the
virus of infective hepatitis, while 2 patients had homologous
serum jaundice. The clinical deta relating to all 30 cases
is given in Table 2.

The sexes were gslmost equally affected with a slight female
predominance: 16 females to 14 maeles. The age distribution
ranged frowm the second to the eighth decade, but the majority
of patients were in middle life. |FRifteen patients were in the
upper 3 social classes, 8 were in classes 4 and 5, and 7 femsale
patients were unclassified through lack of knowledge of their
gsocial circumstances.

Two patients geve a history of above average alecohol
consumption, and in both the dietary history was satisfsectory.

Three patients gave unsatisfactory dietary histories out

of 25 in whom adequate informetion was aveilable. One further
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PTabla 2

Aetiolegical data on 3¢ paticnts with vost-hepatitis cirrhesis.

Age in  No. of Social No. of
Decades patients Sex Grade patients
_—
0-10 0
11-20 1 Male 14 Grade 1 - 2
21-30 3 Grade 1l - 3
31-40 8 Female 16 | Grade 111 - 10
41-50 3 Grade 1V - 4
51-60 8 Grade V - 4
61-70 2 Housewives -
(Unclassified)
71-80 |
Alcohol Cholecystitis
Consumption Dietary and
Above average Deficiency Cholelithiasis
7% (2 patients) 10 per cent 13 per cent
Both in social (3 patients) (4 patients:
|
grade 1. ' Cases J93, J17, Cases J1, J4,
Cases J1 and J18. J9 and J30).
J24. Diet unknown in
5 patients.
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patient hed idiopatnic stestorrheoea ani was greatly wasied.
The malabsorption of cecrtasin products of digestion way have
contributed to his liver disease {(case J19).

A history of gall bladder dyspepsia was given by 4
patients and 3 of the 4 had gsll stones (cases J1, J4, J9
and J30). The diagnosis of cirrhocsis was confirmed at
operation in all 4 patients, and only in case J30 was there
doubt about the type of ceirrhosis. This patient had had
infective hepatitis in 1924, but had remained well until
1956, when she lost energy and complained of flatulent
dyspepsia and upper abdowminal discomfort. A small
hesematemesis led to admission to hospital. Clinically the
liver was enlarged and firm, while the histolegy of a portion
obtained by surgical biopsy showed areas suggestive of early
biliary cirrhosis, while other areas appeared typical of
portal cirrhosis. As no firm conclusion on the cause of the
hepatic lesion was reached, the patient has been included in
this section because of the past history of jeaundice. One
further patient must be mentioned (case J20) because of an
opacity to the right of the third lumbar vertebra which may
‘have been either & gall stone or a celcified gland. Radiology
was not helpiul in elucideating this problem and leparotomy was
thought to be inadvisable. The clinical history of this case
was much more suggestive of infective hepatitis than of gall
bladder discase.

A definite interval between the attack of jaundice and

the recognition of cirrhosis was observed in 15 patients
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(Table 3) and no such interval in 15 peticnts (Table 4). In
the latter group jaundice wes ccntinuous over & period ranging
from & few months to 5 years, and the prognosis was poor. In
the former group the lstent interval varied from & few wmonths
to 33 years, but was usually 1 to 6 years.

Phe histology of cases J4, J5, J7, J23 and J26 is shown
in figures 2 - 6. (See appendix).

It is essential to have an understanding of the pathology

of liver necrosis in order to discuss the problem of why some

patients with infective hepatitis should later develop cirrhosis,

and the following account is based on the description given by
Himsworth (1950). There are two forms of hepatic necrosis,
zonel necrosis and massive necrosis. These terms refer only
to the extent of the damage within & liver lobule and not to
the extent of the damage within the liver as a whole. zZonal
necrosis is an ascute process affecting every lobule throughout
the liver, but the prognosis is good and most patients meske a
complete functional and enatomicel recovery. Should recovery
not occur, the patient succumbs to the acute phase of the
disease, for zonal necrosis does not exist in a subacute or
chronic form. Recurrent attacks of zonal necrosis msy lead
to the development of cirrhosis.

Massive necrosis, on the other hand, may be either scute
or subacute, only part of the liver is affected, and the
remaining lobules mey be histologically normal or be the site
of & zonal lesion. Massive necrosis is never followed by

anatomical recovery. Instead, surviving cells proliferate
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Tabls 3

e

The progno:zis

for these cases until death or until 1957 is given.

Prognosis
Case Duration and/or Latent | after diagnosis
No.| intensity of jaundice| Intcrval of cirrhosis.
1 | Mild : a few weeks 3 years Died
1l year later
2 6 weeks 6 years Died
4 years later
4 1 week : ill 3 months| 25 years | Post-operative
death
7 | 6 weeks : recurrence 5 years Died
some months later. 1lst admission
9 18 months 12 years Untraced
after 1 year
10 3 months 3 months Untraced
efter 6 months
11 | 2 weeks : mild 6 years Alive
' 1 year later
15 6 months 2 years| Post-operative
death
17 | 2 weeks : mild O years Alive,
first seen,
1957.
19 | 6 months : clinically| 3 years Died
mild 2 years later
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faBLs 3 (Cont'd.)

Latent interval between sttack of jaundice and clinical
recognition of cirrhosis in 15 patients. The prognosis
for these cases until death or until 1957 is given.

Sac

Prognosis
Case Duration and/or Latent |after diesgnosis
No.| intensity of jaundice| Interval of cirrhosis.

20 3 weeks : mild 2 years Alive
7 years later

24 A few weeks : mild 1l year Died
18 months later

25 | Jaundice 1 month 6 months Alive
Il1 5 months 2 years later
29 Unknown 1l year Died

1 year later

30 3 weeks 33 years Alive,
first seen,

1957.
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TABLL 4
Duration of jaundice until death or until March, 1957

in 15 petients in whom jaundice was continuous or recurrent
with only short or doubtful intervals of freedom from icterus.

, i
Case No. Duration of Jaundice Alive or Dead '
3 1l yesar Dead
) 2 years Dead
6 3 years Desd
8 2 years Dead
12 3 years Dead
13 1l year Dead
14 4 years Desad
16 2 years Alive
18 18 months Alive
21 5 months Dead
22 1l year Dead
23 3 months Dead
26 3 years Dead
27 4 years Desd
28 5 years Dead
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to forw nodules without & lobular pattern, and the necrotic
areas are replaced by Iibrous tissue. The outcome is thereiore
either death in the acute phase (acute yellow atrophy) or
recovery with cirrhosis.

The commonest cause 0f zonal necrosis is viral hepatitis
in which the illness is sacute and complete recovery ususal.
Sometimes, however, when the infection is very virulent or the
resistance of the patient lowered, viral hepatitis may progress
from a zonal to & massive lesion. The illness 1s then of
longer durstion and of greater severity. Complete recovery
can no longer teke place, and the sequel is post-necrotic
scarring which is another term for cirrhosis. This is the
generally accepted explanation for the development of post-
hepatitis cirrhosis, and study of the clinical histories of the
30 patients under review generally supports this explanstion.
Fifteen patients had persistent jaundice from the onset of an
illness believed to be infective hepatitis to death from
girrhosis. Four patients had jaundice for 3 months or more,
acceptable evidence that massive necrosis had taken place during
the scute phase of hepatitis (cases J9, J10, J15, and J19). A
history of recurrent attacks of jaundice, sometimes of mild
degree, was given by a further 7 patients (cases Jl, J2, J7,
Jd1l8, J20, J22, J24). It was believed that viral infection was
responsible for jaundice in each case, although it is impossible
to be dogmatic on this point. Calculus was excluded as far as
possible, and in the 3 patients who came to post-mortem no gall

stones were found. The possibllity that Jaundice was due to
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cirrhosis and not to a persistently active virsl infection was
considered, but rejected. Jaundice 13 not an early or e
prominent feature of portal cirrhosis, occurring usuelly as sa
terminel event with parenchymal failure (Rolleston and lcKee,
1929), and all of these patients survived for at least a year
after the onset of jaundice. It is therefore believed that
the illness from which they suffered was & prolonged hepatitis,
but it is not known whether cirrhosis was the result of
recurrent attacks of zonal necrosis or the initiesl occurrence
of a limited massive necrosis. .

In 3 patients Jjaundice appeared to have been brief eand the
reason for the subsequent development of cirrheosis is obscure
(cases J4, J11 and J25). In one patient (J29) the information
regarding the duration and severity of Jjaundice is inadequate.

The basic reason for the progression of infective hepatitis
to cifrhosis is usually ascribed to & particularly virulent
infection. Occasionally, however, there is evidence of
incressed susceptibility of the soil as, for exawmple, in the
3 patients with dietary deficiency, the two patients with above
average alcohol consumption, and the patient with steetorrhoes.
It is perhaps noteworthy that 3 of these 6 patients had recurring
attacks of jsundice, suggesting that the virus may have remained
active within the liver instead of succumbing to the defenceé
of the body.

Bight patients gave & history of 1ill health which preceded
the recognition of jaundice by weeks, months, or even by a year

or more (cases J2, J5, Jl9, J16, J21, J23, J25 and J28). Certain
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other patients gave & history thet was not typical of infective
hepatitis in that jaundice was of slight degree or syuptous
mild in charsacter. The significance of such an illness in
terms of hepatic pathology is uncertain, but it is possible
thet it represented subacute necrosis. The relationship
.between these patients and certain other patients with crypto-
genic cirrhosis who had similar symptoms but who never became
jaundiced 1s also uncertein, but there mey be a connection
between the two. Further reference to this will be made in
the section on cryptogenic cirrhosis.

In summary, this group of 30 patients with post-hepatitis
cirrhosis differed from those with alcoholic cirrhosis in age,
sex, and social classification. The reason for the progressive
course of the hepatitis can mainly be attributed to the excessive
gseverity of the infection, but in & smell proportion of patients
(20 per cent) dietary deficiency, slcohcl consumption and
intestinal malabsorption may have been reéponsible for the
progression of a reversible hepatitis to irreversible cirrhosis.
About one quarter of the cases were atypical in thet prodromal
symptoms preceding jaundice were of unusually long durstion.

It is suggested that there may be & linkage between this group
of patients and certain patients with cryptogenic cirrhosis who
had similar symptoms but who never became jaundiced.

¢) Cryptogenic cirrhosis

Many patients with undoubted portal cirrhosis give no
histery oif sntecedent jsundice or oif excessive alcoholisr, and

the cause of thelr disease usually defies elucidation. The
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asswaption, which is often wade, that all such cases are the
result of infection by the virus of infective hepatitis, the
initiel infection having passed unnoticed, is, to my mind,
unwarranted. In this country there has been & growing aware-
ness of the frequency of cryptogenic cirrhosis, commencing with
the report of Kelsall, Stewart and Witts (1947) who gave the
incidence as 3] per cent, to the more recent report of Sherlock
(1955) who observed an incidence of 49 per cent. Iy experience
has been similar to that of Sherlock in that 54 per cent of 89
patients had no generally accepted cause for their disease. In
this section I wish to considef in what manner such cases differed
from those with alcoholic and post-hepatitis cirrhosis. I shell
also suggest possible setiological factors.

Alcoholic cirrhosis is a disease of males; pest-hepatitis
cirrhosis has an equal sex distribution; cryptogenic cirrhosis
was commoner sumong females in the ratio 5 femasles to 3 males.

A difference in the age incidence was also observed. Both
elcoholic and post-hepatitis cirrhosis were commoner under the
age of 50 years; cryptogenic cirrhosis was more frequent over
the age of 50. The social classification resembled the
alcoholic group in that 53 per cent of the 30 patients who could
be sccurately classified belonged to social grades 4 and 5. The
relevant clinical date pertaining to all 49 patients is summar-
ised in Table 5.

With the exception of Wilson's disease, & family history
0f eirrhosis is unusuel, and the majority of reports have been

concerned with children (Rolleston and lMcNee, 1929; Ratnoff and



Aetiological data of 49 patients with

cryptogenic cirrhosis

in Grades 1V and V)

Alcohol
consumption
more than
average st
Age in No. of Social No. of some period
Decades patients Sex Class Patients|in past.
11-20 1 Male 18 |[Grade 1 - 2
21-30 2 Grade 11 - 5 5 per cent
31-40 5 Femsle 31|Grade 111 - 7 Cases C5,
41-50 13 Grede IV - 4 c7, C17,
51-60 14 Grade V. - 12 cls.
61-70 9 Unknown - 19
71-80 5 (Mostly housewives

Diet below average

Cases

23 per cent

cl9, c22, @26, c29,
€130, €35 and C46.
(Dietary history not

known in 6 patients).

cl, ¢7, C9,
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Patek, 1942). In the present study 3 paticnts gave & fauily
history of cirrhosis: cascs C8 and C34 were first cousinsg
case Cl9 stated that his brother was known %o have had s large
spleen and to have died frow & massive haemstemesis.

A history of inadequate diet was given by 10 of the 42
patients (25 per cent) in whom adequate date was sveilable.
PThis figure is appreciably higher than that for post-hepatitis
cirrhosis (10 per cent) but lower than that observed for the
glcoholic patients (50 per cent). One patient, case C7, had
been a prisoner of war with the Japanese. For 3 years diet
had been extremely poor, and he had suffered from beri-beri
and Ifrom recurrent malaria. Aiter the war he returned to the
BEast, and for two years alcohol consumption was above average.
In 1948 he had the first of several haematemeses and he died
in 1949, This is the only petient with cirrhosis that I
have encountered who haed been in & Japanese prison camp, yet
meny thousands of wen lived for years in conditions of near
starvation without there being, as far as I am aware, an
inereased incidence of liver disease as & sequel.

Alcohol consumption had been above average at some time
in 4 patients (8 per cent), but the amount was less than that
generally associlated with cirrhosis, and it was not thought to
be the predominant cause of the disease.

In approximately 25 per cent of patients there co-existed
a disorder which possibly had & bearing on the aetiology of
their cirrhosis. These cases merit further discussicn because

the association is not generally accepted as aetiological.
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They will be considered under the heading of the extra hepatic
disorder:

a) Steatorrhoea

Two patients, cases C30 and C42 were thought to have
steatorrhoea; the diagnosis wes proved by fat balance in the
former case but not in the latter. The clinical features of
case C42 were strongly suggestive of intestinal melabsorption,
namely, & very frankly megaloblastic anaemia unresponsive to
Vitanin Bl2 but fully responsive to folic acid. Free hydro-
chloric acid was present in the gastric juice. The diagnosis
of cirrhosis was proved &t post-morten. It will be recalled
that one patient with post-hepatitis cirrhosis was also shown
to have steatorrhoesa in the absence oif jaundice. The
association between liver disease and steatorrhoea due to
pancreatic insufficiency has been described by Sherlock (1955)
end by Norris (1957) but there is only a single report of the
occurrence of cirrhosis with idiopathic steatorrhoea (Arends,
Niewag and Engelhardt, 1954). The association is likely %o
be more than fortuitous as steatorrhoea is not a common disease
in this country. Intestinal maslabsorption may be directly
responsible for hepatic damage, or alternatively it mey render
the liver unduly susceptible to demasge by some other agent.

b) Pregnancy

The association of pregnancy with cirrhosis is unusual
but has been described (Slater 1954). The liver may be
daiwaged in several ways during the course of pregnancy. The

dangers of infective hepatitis are increased, as the foetus
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has wirst call on the essential products of digestion, thus
causing & relative or absolute deficiency, depending on the
dietary intake of protein. Secondly, in the early months of
pregnancy 'toxic' vomiting may occasionally be responsible for
centrilobular necrosis. Thirdly, the liver may be damsged
in eclampsia, periportal hasewmorrhage occurring in the early
stages and lobular necrosis in the more fulminating form
(Browne, 1947). It is 5till unknown whether this lesion is
in fact caused by & toxin, or whether it is an allergic
vagscular reaction similar to that which occurs in the kidney
in acute nephritis.

Three of the 31 female patients dated the onset of their
illness to pregnancy. None of these patients was known to
have had toxaewmia of pregnancy.

Case C9: Transient ascites developed after pregnancy in

1939. Admitted to another hospitsl where & diegnosis of

splenic ansgcmias was made. Ascites subsided and 4did not

recur until 1946, when both liver and spleen were noted

to be enlarged. This patient survived until 1953 despite

numerous haecmatemeses and frequent parscenteses during the

last year of her life.

Case C38: Malaise, anorexia, lassitude followed the birth

of & 6th child although there were no clinical features

such as snseinis to account for her symptoms. Admitted %o

hospitael 11 wmonths after child-birth with ascites and

hepatomegaly. Ascites subsided spontaneously. Splenomegelj

has recently been observed, eighteen months after the onset
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of syaptows.
Case C43: General melaise persisted after s 4-month
miscarrisge in June 1¢52. In September 1953 the
patient became aware of left upper abdominal fullness
and right upper abdoninal discomfort. For several
months prior to this she thought her abdomen had been
swollen occasionally. She was admitted to hospital in
Uctober 1953 with jaundice and found to have, in addition,
gross ascites, hepatic enlargement and splenomegaly.
Polycythaemia was &n incidental finding. Flocculation
tests were strongly positive. Polycythaemia weas
successfﬁlly treated by & single.dose of radio-active
phosphorus (P32) and has not recurred (1953 - 1957).
Jaundice and ascites disappeared spontaneously over a
period of 6 months. The liver and spleen remein greatly
enlarged and liver function tests strongly positive.
While recording these cases I wish to mentiorn two further
patients who also dated their symptomatology to pregnancy.
Onc patient, case J4 of the post-hepatitis series, had an
iliness in 1928 characterised by jsundice for 1 weekx but 11l
~health Tor 3 months. In 1941, following deliver%of a child,
she developed ascites which required paracentesis on one
occasion, 12 pints being removed. Ascites did not recur there-
after for a further 12 years. At death in 1953 the liver was
the site of nodular hyperplasis.
The other patient is not included in this series. She

] : e nen when 6
became swere of discomfort in the left upper abdomen when O
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months' pregnant, and the spleen wes found to be enlarged.
There was no biochewical evidence of hepatic dysfunction.

Two years later she still had splenomegaly, but was otherwise
in good health. This petient might have & well compensated
cirrhosis, but the diagnosis was not regarded as sufficiently
certain to warrant her inclusion in this study.

In all of these cases cirrhosis may have been present
before the occurrence of pregnancy, and was almost certainly
s0 in the patient with post-hepatitis cirrhosis. Xevertheless,
I have recorded the histories because of the possibility that
pregnancy affected the liver in & more direct fashior, either
by deprivation of an essential metabolite, or by the sddition
of an antigen or toxin which was responsible for the initistion
of liver disesase. It is oi interest that in 4 of the 5 patients
transient ascites occurred, and that in each case the prognosis
thercafter was reasonably gocd.

¢) Polycythaemia vera

Hepatic cirrhosis occurred in association with polycythaemisa
in 3 patients. This association has previously been described
by Lawrence (1955), but it is a rare event. The usuel cause
of hepatomegely in this disease is distension of the vescular
bed within the liver. The 3 cases will be described and the
possible reasons for the development of cirrhosis discussed.

Case C43: This patient has already been described in the

previous section relating to pregnancy and cirrhosis.

Case C44;: Feuale, aged H4. Polycytheemia vera wes

diagnosed in 1951 and she was treated by deep X-ray therapy
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In 1954 there occurred undue bleeding after tocth extraction,
end this was followed by loss of energy, slight jaundice
and alternating diarrhoea and constipation. On sdmission
to hospital the clinical findings were slight icterus,
hepatic enlargement of 3 inchesf, and splenic enlargement
of 4 inches. Liver function tests were impaired: serunm
albumin 2.8 g. per cent, serum globulin 2.9 g. per cent,
serwn bilirubin 4.3 mg. per cent, colloidal gold 3,
alkaline phosphatase 10.6 Bodansky units. Haemoglobin had
fallen from 100 per cent 6 months previously to 50 per
cent. Jaundice slowly cleared over & period of 9 months,
but the patient remained anaemic. The spleen was removed
in 1956 and following this procedure the white cell count
has risen to levels over 100,000 per cu.mm., and the
hesematological picture is indistinguishable from wmyeloid
leukaemia. Liver biopsy performed in 1956 confirmed the
development of hepatic fibrosis, and also showed foel of
erythropoiesis within the liver.

Case C45: Female, aged 6l. Polycytheemia vera was
diegnosed in 1946, and she was treated by venesection and
by X~-ray thersapy. In 1951 she received radio-active
phosphorus (P32) because of relapse. She was readmitted
to hospital in 1955 complaining of general malaise and of
redness and swelling of the legs. Clinical exawination
revealed hepatic and splenic enlergement of 4 inches,
spider naevi and flushed palms. Liver function was

impaired: serum albumin 3.2 g. per cent, seruw globulin
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4.1 g. per cent, serum bilirubin 0.2 mg. per cent,
colloidel gold 5. The blood count was normel except
for a leucoeytosis of 16,000 per cu.mm. Since 1955 the
clinical and biochemical findings have remained unchanged
but the heemoglobin has fallen to 6C per cent and the
white cells have risen to 40,000 per cu.mm. - the majority
of cells being polymorphonuclesr.
In all 3 patients the clinical and biochemical picture was
fully consistent with cirrhosis, and the diagnosis wes confirmed
by liver biopsy 1in case C44, The reason for the development of
this uncommon complicetion of polycythsemis vers is uncertain.
Two of the patients, C43 and C44, became Jaundiced and it is
possible thet they suffered from subacute massive necrosis.
As subacute necrosis may occur without jeundice, & similar
explanation mey hold for case C45.
Polycythaemia vera is not the only myeloproliferative
disorder which is complicated by cirrhosis. Wetherley-Kein
and Cottom (1950) have observed portal fibrosis in acute
leuksenis snd Leonard, Israsels and Wilkinson (1957) have
described the occurrence of cirrhosis in myelosclerosis. I
heve slso been following the course of & man, aged 46 yesrs,
who ruptured his spleen on falling from & pedal-cycle in 195C.
At operation the spleen was enlarged and subsequent investigation
reveagled & leuco-erythroblastic ensemia, slight hepetic enlarge-
ment and urobilinogenuris (14 mg/day). Liver function tests
showed & reversal of the albumin-globulin ratio but were other-

wise norwal. Sternel and iliac crest punctures werc
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unsuccessful and s rib biopsy had to be performed. This
showed festures compatible with a diagnosis of early myelo-
fibrosis. For 2 years the patient remained well, and was
then re-admitted with haematemesis and asscites. There is now
little doubt that he has cirrhosis.

The common factor to these 3 conditions - polycythaenis
vere, acute leukaemia, and myelofibrosis - is infiltration o?f
the liver by hsemopoietic tissue and this must result in
parenchymel damage with replacement fibrosis. Such is the
possible sequence of events in the 3 cases under discussion.

A third and last explanation for the development of
cirrhosis in polycythaemia vera is the occurrence of hepatic
venous thrombosis (Budd-Chiari Syndrome). This syndrome is
usually acute and rapidly fatal but & more chronic course has
been described (Kelsey and Comfort, 1945). Nevertheless the
survivael in each case for several years is much against the
diagnosis of the Chiari syndrome.

As 8ll 3 patients are still alive at the time of writing
the exact pathogenesis of the cirrhosis is still uncertain.

d) Rheumatic heart digease and nephritis.

The sssociation of & renal disorder with hepatic cirrhosis

is well known but little understocd, and is thought to represent
& variety of disorders including both glomerulo-nephritis and

renal tubular disease. Patek, Seegal and Bevans (1951)
Oobserved an autopsy incidence of nephritis in 1l.7 per cent of
60 cases of cirrhosis, and & clinicel incidence in 7 per cent

0f 200 consecutive cirrhotic patients. These figures were
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regarded as highly signiiicant as the incidence oI nephritis

in the hospitel population as & whole did not exceed 1 per cent.
Three of the 49 patients with cryptogenic cirrhosis in this
study had sn undoubted renal lesion: case Cl13 (Fig. 11) had
chronic glomerulo-nephritis and died of urasemia; case C37 had

& clinical picture indistinguishable from the nephrotic syndrome,
and case C39 had & chronic renal lesion of uncertain nature but
which may have been chronic pyelonephritis. This patient, too,
died of uraemia.

Phere have been no reports of the association of rheumatic
heart disease and hepatic cirrhosis in the absence of chronic
congestive cardiac failure, but the two conditions were present
in 3 patients included in this study (cases €l2, Cl6, and C2C)
and I have been observing a fourth patient for 5 years in whom
the association may also be present. This case, a boy of 193,
was first admitted in 1952 with mitral stenosis, splenomegaly,
and iron deficiency ensemia. Repeated blocd cultures and the
EJ.S.Re were normel, and & satisfactory response occurred to orsl
iron therapy. While in the ward he developed transient peri-
cardial friection and fever, but apart from this episode progress
was uninterrupted. I have seen the patient at regular intervals
sinee 1952, and, selthough in perfect health, the spleen has
remeined pelpable. For 4 years liver function tests were
entirely normal, but this year (1957) serum globulin has been
consistently elevated %o 4.0 g. per cent. He may have,
therefore, both mitral stenosis and cirrhosis. A fifth patient

with aortic valve disease, massive splenomegaly and oesophageal
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varices has &lso been seen since the material for this thesis
was completed. He gave no past history of rheumstism or of
chores but diet was poor and he drank to excess. The Wagsser-
menn Reaction was negative. None of these cases was in
congestive cardiac failure and & cardiac cirrhosis wes considered
to be most improbable.

The incidence of rheumatic heart disease and nephritis
among petients with cryptogenic cirrhosis is greater than one
would expect, as only one o the 40 pstients with alcoholic
and post-hepatitis cirrhosis had & similar disorder, case J7,
who was adumitted with acute glomerulo-nephritis and died in
hepatic coma. It is worth considering whether this association
is more then fortuitous. Glomerulo-nephritis and rheumatic
hesrt disease are both believed tc result from allergy to the
haemolytic streptococcus. In both conditions the acute episode
may pass unnoticed by the patient, as was so in all the cases
which I have mentioned above. The classical pathological
feature of rheumatic fever is the Aschoff nodule, which lies in
close relationship to smell arteries, and represents an exudative
lesion surrounding necrotic collagen. Such lesions heal by
fibrosis. The classical pathological feature of acute glomerulo-
nephritis is more directly vascular, consisting of proliferation
of the endothelial cells lining the glomerular tuft. In some
patients with hepatic cirrhosis the early pathological chenges
are confined to the region of the portal tracts, and the changes
elsewhere in the liver are remarkably slight or non-existent.

The majority of such patients with minimsl hepatic lesions
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present with haeuateumesls, and ere olten found to have spleno-
megaly and hypccnromic ansewilea, i.e. they reseuwble the cases
deseribed by Banti (e.g. cases Cl, C2, Cll and C34). In such
cases the pathological changes may be so slight that it is
difficult to believe that portal hypertension is caused by
excessive fibrosis or by hyperplastic nodules of liver tissue
distorting the portal venous radicals. It would be much more
credible if it was shown that portal hypertensicn was caused by
& primary vascular reaction within the liver which produced
partial portal obstruction. Splenomegaly might be the natural
consequence of portal hypertension; ealternatively it might be
due to0 & similar inflammatory reaction within the highly vascular
spleen. If allergy to the haemolytic streptococcus can produce
such a reaction in the kidney, might it not do so in the liver
and spleen as well? Such an explanstion would also account for
the increased incidence of nephritis among pat%ents with
cirrhosis, and for the occasional occurrence of rheumstic heart
disease and cirrhosis.

I have only one piece of laboratory evidence to offer which
is relevent to this theory. Baikie (1957), working on bile
'pigment metabolism in heslth and disease, has had occasion to
measure faecel and urinary urobilinogen excretion during the
coeurse of acute rheumatism prior to the institution of salicylate
therapy. He has observed, in certain cases, a fall in the
faecal urobilinogen excretion but & very marked rise in the
output of urinary urobilinogen. Such findings point tc the

Ooccurrence of intrehepatic disease, but the precise nature of
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the abnormality 1s unbknown. I have wyzself observed trancient
slight icterus in a patient with acute polyarthritis, and also
the advent of joint pains in & patient who appeared to have a
elinicelly mild infective hepatitis.

The analogy between acute nephritis and an acute vascular
reaction within the liver can be carried a stage further.
Chronic nephritis 1is characterised by & granular contracted
kidney, the result of prolonged renal ischaemia, glomerular
and tubular atrophy, and replacement fibrosis. Might not
chronic hepatitis, in certein instances, also result from purely
ischaemic changes within the liver? I do not suggest that such
an explanation is applicable to 8ll cases of cryptogenic
cirrhosis. Just as there are many causes for renal fibrosis
and failure, so there are meny conditions which may cause hepatic
fibrosis and failure, and late pathologicel study may not be
useful in elucidating the pathogenesis of the lesion. Prolonged
end cereful clinical study may be more rewarding in furthering
our knowledge of the relstionship between such apparently
diverse conditions.

Although dietary deficiency, steatorrhcea, polyecythacnia
vera, and possibly allergy to the haemolytic streptococcus or
to some product of gestation may initiate hepatic damsge in
certain patients with cryptogenic cirrhosis, it must be admitted
that often no aetiological clue was apparent. It is evident,
however, when the case histories are read, that some patients
were singularly affected by the consequences of portal ﬁyper-

tension, while others had symptoms suggestive of active
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parenchywal disease. The rforuwer group I have ter.ed growaA,
and the latter group B. Zxaples of group A cen be found in
cases Cl1l, 2, 8, 11, 16, 19, 23, 34, and 41 and with less
certainty in cases C3, 7, 9, 10, 15, 17, 22, 28, 29, 31 end
46 (see appendix). In some of these patients haematemesis was
the only symptom of ill health, and there was nothing in the past
or present history to suggest active hepatic parenchymsel disease.
In others the symptomatology could be adequately accounted for
by the presence of anaenis. This group of patients was remark-
able in two further respects. Firstly, in certain instances
the prognosis was reasonably good, provided that haemorrhage
could be effectively treated. Two patients have survived for
14 years since thé diagnosis wes made, and at least 4 other
patients have survived for 6 years. It must be presumed that
parenchymal damsge was not toc extensive, for had it been =so the
occurrence of haemorrhage would have further depressed hepatic
function and endangered life. My second point would tend to
corroborate this statement, namely, that the mildness of the
pathologicel picture in certain instences contrasted greatliy
with the severity of the clinical picture (e.g. cases Cl, fig. 7;
cll, fig. 10). In case Cl a precoperative percutaneous portogram
had been performed and had shown no evidence of extra-hepatic
portal obstruction. At operstion a spleno-renal anastomnosis
was carried out and a liver biopsy taken. The pathological
report was as follows: 'some portal fibrosis and small foci
of hyperplasis, but the liver architecture is not sufficiently

disturbed to justify s disgnosis of cirrhosis. Some portal
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canals are infiltrated by inflammetory cells.' It was not
unconmon for the surgeon to remarx on the normality of the
macroscopié appearance of the liver. Not all cases had
such & mild histological picture; +typicel multilobular
cirrhosis was sometimes observed (e.g. case C8, fig. 9).

These patients in group A were clinically quite distinct
from the patients in group B who had meny symptoms of ill
health but who were seldom troubled by the conseguences of
portal hypertension (cases C5, 14, 21, 25, 26, 30, 37, 38 and
40 are exaumples of this group). Poor appetite, weight loss,
at times of elarming extent and simulating gastro-intestinal
neoplasm, energy loss and diarrhoea were common complaints and
usually of 1 to 2 years duration. It would seem not unreason-
eble to associate this illness with subacute hepatitis, possibly
of viral origin, as the symptomatology so closely resembled thset
given by patients with post-hepatitis cirrhosis before the
advent of icterus. It will be recalled that in post-hepatitis
patients such symptoms were occasionally present for weeks or
months before jsundice was noticed. The course of the iliness
also resembled post-hepatitis cirrhosis, ususally progressive
but occasionally relapsing, and with a poor prognosis.

A third group of patients could elso be deseribed, group C.
Such cases were usually admitted with extra-hepatic disease
(Table 6) and certain of them have already been discussed.
Others had symptomless cirrhosis.

It can serve no useful purpose 1o speculate further on

aetiology, but in summary I wish to reiterate that the causcs
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TABL: 6
Thirteen patients with cryptogenic cirrhosis who

presented because of extra-hepatic disease.
(Group C patients : see text).

Case No. Presenting Disease
6 Perforated duodensl ulcer.
12 Diabetes : Pneumonis : Rheumatic heart
disease.
13 Chronic nephritis.
18 Carcinoma of the stomach.
24 Cardiasc failure (degenerstive).
33 Bronchitis : Early heart failure.
35 Bronchitis.
36 Steatorrhoea (ilegaloblastic anaemia).
42 Steatorrhoea (Megaloblastic anaemis}.
43 Polycythsemia vers.
44 Polycythaemia vers.
45 Polycythaenia vera.
47 Thyrotoxicosis with cardiac failure.
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of cryptogenic cirrhosis may well be diverse. The clinicel
evidence for an association with virasl hepatitic is applicable
only to a small number of patients. In many others the
disease would appesr to be of insidious onset and to cause
portal hypertension at & time when parenchymal function was
little disturbed. It is also suggested that the association
of eryptogenic eirrhosis with steatorrhoea, polycythaemis vera,
nephritis, rheumstic heart digsease, and possibly pregnancy may

be more than fortuitous.

SUMMARY

Cirrhosis was of portal type in 89 per cent of 100
patients with cirrhosis sdmitted to one medical unit in Glasgzow
Reyel Infirmery between 1946 and 1957. The cause of the
disease was ascribed to alcoholism in 11 per cent of cases,
to infective hepatitis in 34 per cent, and was unknown in the
remainder.

Alcoholic cirrhosis was a disease of males. Half of the
patients consumed a diet poor in protein, and the majority were
in the lower social classes. Dietary deficiency alone was not
considered to be responsible for the development of cirrhosis,
although it is likely to have been & contributory factor.

Post-hepatitis cirrhosis differed from alcoholiec eirrhosis
in several respects. The age incidence was wider, the sex

incidence equal, and half of the patients were in the upper
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social clesses. In the meajority of cases the develcpment of
cirrhosis was ascribed to the severity of the infection,
although in certain instances dietary deficiency, alcohol
condumption, or intestinsl malsbsorption may have favoured
the progression of the illness. An intervel between the
attack of jaundice and the recognition of cirrhosis was
observed in half of the patients, while the other half had
continuous jaundice. Phe history of infective hepatitis was
sometimes atypical in thet the duration of the pre-icteric
stage was unduly long, or conversely that jaundice was suparertly
mild and attended by few symptoms.

Cryptogenic cirrhosis was commoner in females than in
meles, and was commoner over the age of 50 years. The dietary
history was poor in 25 per cent of patients. The occurrence of
the disease in association with steatorrhoea, polycythaemia
vera, rheumatic heart disease and chronic rensl disease is
described, and also the association with pregnancy. It is
suggested that these associations might not be coincidentel,
end that the aetiology of cryptogenic cirrhosis may be diverse.
In & small number of patients the symptomatology and the sub-
sequent course suggested a subacute hepatitis. In meny others
the clinicgl emphasis was on portal hypertension, but the

setiology of this group is still obscure.
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CHAPTLR 2

Symptoms and Signs of Portal Cirrhosis.

It has been stated that the symptoms and signs of hepatic
cirrhosis depend on three factors - the causal lesion, portal
hypertension and hepatic cellular failure (Sherlock, 1955).
This is undoubtedly true, but it is worth considering briefly
the symptowatology in each of the three setioclogical groups
end noting the differences between them. The principal papers
which have detsailed the symptoms‘and signs 0% cirrhosis in
recent years have mainly originated in the U.S.A., where the
emphesis is on alcoholic cirrhosis of & much more florid nature
than that which is seen in Britain (Patek and Post, 1941;
Patek and Ratrnoff, 1942; Patek, Post, Ratnoff, Maenkin, and
Hillman, 1948; Hsll, Olsen and Davis, 1953; Zimmerman, 1955).
Rolleston and McNee (1929} have given a comprehensive account
of the clinical features of cirrhosis in this country, but the
literature which they reviewed is largely concerned with
alcoholic cirrhosis. Post-hepatitis cirrhosis was not
recognised as an entity at that time. More recent clinical
surveys, such as those of Kelsall, Stewart, and Witts (1947),
Reynell (1954) and Sherlock (1948 and 1955) have all been
concerned with liver disease in the southern part of Britein,
and no comparable survey has originated from Scotland. It
has therefore been considered worthwhile to give the sympto-
matology which was directly responsible for the adwmission of

the patient, and the principal examination findings &t that



time, together with a comment on any unusual feature.

The symptoms of alcoholie eirrhosis:

The principal symptoms which compelled the 10 patients
with alcoholic cirrhosis to seek medical sdvice are shown in
Table 1. The consequences of portal hypertension wers
responsible for the admission of 4 patients, and 2 patients
presented in parenchymal failure (oedemsa and/or ascites).

In the remsining 4 patients cirrhosis was an unexpected
finding, extra-hepatic disease having been responsible for
aedmission to hospitel. Flatulent dyspepsia, anorexis,
morning nausea and vomiting have long been ragarded as the
classical symptoms of alcoholic cirrhosis, but only 4 of the
10 patients would admit to gestro-intestinal upset of eny
kind. One of the 3 petients admitted with hasematemesis
complained of undue flatulence, but the other 2 patients were
in excellent health until the onset of bleeding. Likxewise
one of the 2 patients who presented with severe oedema had
been in good health until 3 weeks prior to sdmission. These
facts illustrate the insidious nature of alcoholic eirrhosis.

Phe symptoms of post-hepatitis cirrhosis:

The principal symptoms which led to the admissicn of
30 patients with post-hepatitis cirrhosis are given in Table 11,
Jaundice, regarded here as & symptom as well as a sign, was the
presenting cowplaint of 11 patients, but it will be observed
from the table that the incidence of Jjaundice was grester than
the presenting complaint would suggest, 18 patients in &ll

being jaundiced at the time oi admission. Parenchymal
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failure was responsible for the admission of one third, and
portal hypertension for one fifth of the patients.

In contrast to patients with alcoholic cirrhosis,
symptoms were numerous (Table 111). Anorexis, nsauses,
flatulence, lassitude, and upper abdominal pein were frequent
complaints, The high incidence of epigastric and right
upper abdominal pain is worthy of note (40%) and a few
patients complained of pain in the splenic region. Seven
patients were subjected to laparotomy becsuse of the insbility
t0 exclude underlying gall bladder disease. In only one of
these patients were stones found, and in none was the
cirrhosis of biliasry type. Two of the 7 patients died poust-
operatively and 2 developed parenchymal failure. Baggenstoss
and Stauffer (1952) also observed a high incidence of right
upper abdominal pain and the harmful effects of exploratory
laparotomy. It should be remembered that gsll stones are
& frequent coincidental finding in portel cecirrhosis, eccurring
'in 13.6 per cent of 500 cases (Bucalo, 1952). fTwo other
prominent symptoms should be mentioned. Energy loss was
complained of by 63 per cent of patients, and weight loss by
43 per cent. These two symptoms are frequently associated
with active intrahepatic disease and cellular necrosis.

The symptoms of eryptogenic cirrhosis:

Gastro-intestinal bleeding and extra-hepatic discase were
each responsible for the admission of 25 per cent of patients
with cryptogenic cirrhosis. Syuptoms of snasemils caused 20

ber cent of patients to seck advice, and & further 2C per cent
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géﬁLE v
Presenting features of 4G patients with cryptogenic
cirrhosis.
No. of
Presenting Feature Patients | Percentage
Haematemesis 12 25
Ansemis (8ll types) 10 20
Oedeme and/or ascites 5 10.
Symptoms of gestro-
intestinal disorder 10 20

Symptoms of incidental '
disease 1z 25

1. Respiratory Infection
2. Nephritis
3. Polycythaemia Vers

4, Cardiac Failure

IR S S VRN

5. Thyrotoxicosis

6. Perforated peptic
ulcer 1
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presented because of gastro-inteztinel symptoms other taen
bleeding. Only 10 per cent of patients were admittcd
because of troublesome oedema or ascites. (Table 1V).

Many patients were in good health until the advent of
the particular circumstance which led to hospital admission,
and in this respect they resembled patients with alcoholic
cirrhosis. Others had many complaints, and resembled those
with post-hepatitis cirrhosis. These pocints have already

been emphasised in chaper 1.

The Signs

It is extremely difficult to give a total incidence of
the numerous signs that may occur throughout the complete
natural history of portal cirrhosis principally becsasuse few
patients ﬁere followed from beginning to end of the clinical
sequence, and the majority were seen at varicus stages in the
course of the disease. Fortunately, it serves no useful
purpose to enumerate the total incidence of hepatomegaly,
splenomegealy, ascites and the other features of cirrhosis,
as the classicsl signs are all well known. It is of zuch
greater interest to study the incidence of signs found when
the patient first presented as a diagnostic problem, for by
80 doing a more realistic picture of the disease is built up
in the mind of the clinicien. In this country the majority
of patients do not present with ascites, spider naevi, flushed
palms and s trace of jaundice. These are the late features
of & disesse which few can fall to disgnose, but the problem

mey be very different when the patient first seeks advice.
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The signs in each of the 3 aetioclogical groups have noct
been considered separately as it is more convenient to
consider them as a whole. In Pable V I have detailed the
cliniqal features which were present when the patient was
first admitted to hospitsl, or those found during the first
interview at the out-patient department, and correlated these
signs with the presenting complsint. In the following pages
I shall briefly discuss each of the prineipal clinicsal
features of cirrhosis.

1) The liver: Hepatic enlsrgement was the commonest
physical sign of cirrhosis. In the whole series of 89
patients, 67 per cent had hepatomegaly when first seen, and
in 26 per cent the enlargement was greater than 2 inches.

The lowest incidence of hepatomegaly was found asmong those
presenting with haemstemesis (45 per cent) and the hizhest
incidence among those presenting with jaundice (81 per cent).
There was no absolute correlaticon between liver size and
hepatic function, although decreasing size was often ssscciated
with parenchymsl failure. Only 56 per cent of those
presenting with oedema and ascites had hepatic enlargem:nt,
while 79 per cent of those whose complaints were of incidental
disease, and in whow hepatic function was good, had hepatic
enlargement. A cirrhotic liver may further enlarge in tie
presence of congestive cardisc fallure or severe anseumis and
regress when these abnormel states are corrected. A brult
was detected on suscultation beneath the xiphisternum in 2

patients. This sign has never been observed in hepatcnegaly
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due to metastatic cancer. The consistency of the liver was
usuelly firm, occasionally hard but never stony hard. It

was the exception rather than the rule to feel distinct
nodularity.

2) The spleen: Splenic enlargement was found in 50 per
cent of the whole series at the time of the first examination.
Not ﬁncommonly it was the one physical sign that aroused
suspicion of cirrhosis, for by itself a palpable liver edge
just below the costal margin masy pass as s normal finding.

The highest incidence of splenic enlargement occurred among
those with predominantly gastro-intestinal symptoms, and the
lowest incidence among those presenting with jeaundice (90 per
cent and 36 per cent respectively). It is generally accepted
that splenic enlargement is caused by portal hypertensicn, and
the highest incidence of splenomegaly over 2 iﬁches occurred
among those presenting with haematemesis. Neverthelegss there
was no absolute correlation between spleen sigze and the
presence of varices, and, in fact, splenic enlargement has
been encountered in the absence of portsl hypertensicn as
judged by mancmetry at the time of operation. It has been
suggested that splenic enlargement may occasionelly be
associated with hepato-cellular necrosis (McMichsel 1935;
Himsworth, 1950) and I think that there is clinical evidence
to support this theory. I have, for example, observed
progressive splenic enlargement over a 2-year period in &
patient with subacute necrosis, the weight of the spleen at

death, which was from parenchymal fallure, being over 2,CC0 g

e
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The liver was enlarged, and microscopically showed extensive
cellular necrosis. No varices were observed in life or in
death. Presumably such splenic enlargement is caused by
reticulo-endothelisl hyperplasisa. The persistence of spleno-
megaly after recovery from jaundice or after correction of
iron deficiency anaemia is often indicative of cirrhosis. It
is not uncommon for s female patient to present with hypo-
chromic ansemis and slight splenomegaly, and routine
examination fail to reveal a cause for the clinical findings.
The anaemia can be corrected by oral iron therapy but slight
splenomegaly may persist. Such patients are often seen again,
usually years later, with well esteblished cirrhosis, snd the
presenting complaint is frequently haemstemesis.

3) Jaundice: Jaundice was common in those patients with
post-hepatitis eirrhosis, but was uncommon at the time of first
examination in alcoholic and cryptogenic cirrhosis. All of
the patients who presented complaining of jaundice were thought
to have post-hepatitis cirrhosis, and of 18 other pstients who
were noted to be icteric when first examined, 9 had post-
hepatitis cirrhosis. The incressed incidence of icterus in
those patients who presented with oedema and ascites is only
pertly explained by the fact that jeaundice is & common sign of
parenchymal failure, for the msjority had post-hepatitis
cirrhosis.

Tragnsient icterus maey occasionally suggest underlying
liver diseasge in the absence of other physical signs. I have

observed this occurrence after unexplained heematemesis, during
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the course of pneuwonia, and elso following surgical repair
of & hernia, in the latter instance transient icterus being
associated with extensive bruising in the region of the wound,
although the prothrombin time was not unduly prolonged when
estimated several days after the operation. Subsequent
investigations supported the clinicsl diagnosis of chronic
liver disease in all of those patients. Recurrent slight
icterus over many months or even years was commonly assccisted
with the histologicel picture of subacute necrosis of liver.
In some of those patients enlargement of the left lobe of
liver was much more remarkable than that of the right.

4) OQedema and Ascites: Oedems and sscites are signs of

hepato-cellular fasilure and are largely due to0 hypoproteinaemia
and to disordered electrolyte balance. Portal hypertension is
a contributory cause of lesser importance. Sueh signs occur
late in the natural course of e¢irrhosis, and in this study
only 13 per cent of patients presented with the complaint of
abdominal swelling, while a further 5 per cent were found to
have ascites at the time of the first examingtion. The
incidence of oedems is not a true reflection of hepatic
function as in many instances minor degrees of oedems were
caused by ansemia end local vascular factors. Ascites is
generally regarded as 8 bad prognostic sign, and this is borne
out by the feact that 25 of 39 patients examined shortly before
death hed ascites. Ten of the remasining 14 patients died

from hsematemesis or post-operatively. Transient ascites may
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occaslonally occur aefter haemorrhage or after pregnancy,
subsiding in the course of several weeks, and be compatible
with a prognosis that is measured in years, unless & fatal
haemorrhage should supervene.

5) Visible veins in the abdominal well: Prominent

dilatation of the subcutaneous veins in the abdominal wall is
not & common physical sign in cirrhosis either early or late
in the disease, and I have never seen a classical caput
Medusae. Only one of 20 patients presenting with haema-
temesis had definite subcutaneous venous engorgement. Although
this sign is indicative of portal hypertension it is genersally
seen late in the disease when there is parenchymal failure and
a smell amount of ascites, and is therefore of little use
diagnostically. |

©) Finger clubbing: Finger clubbing is & recognised

physical sign of cirrhosis, but is reputed to be uncommon
(Rolleston and McNee, 1929; Sherlock, 1955). In this series,
17 per cent of patients were noted to have clubbing of varied
degree, but in only 11 per cent was it certainly attributable
to eirrhosis, 5 patients having complicating disease which nay
have been responsible for the sign. The highest incidence
occurred sasmong those who presented with oedems and ascites

(37 per cent) and in none of those patients was other disease
detected which may have caused finger clubbing. Clubbing is
said to be a feature of chronic cbstructive jaundice (Sherlecek,
1955), but the incidence asmong those with jaundice due to

intra-hepatic disease was no higher than in those withcut
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jaundice.

7) Spider engiomata: The incidence of spider angiomata

may be slightly higher than recorded here, as the case sheets
of the few patients not seen personslly at the time of Ffirst
admission to hospital did not slways record the presence or
sbsence of this sign. Nevertheless it can be said that it
was not a particularly common feature at the time of the first
examination being present in 16 per cent of patients. The
highest incidence occurred asmong those presenting with signs
of parenchymal failure (37 per cent). Flushed palms were
even less common than spider naevi and were agein more
frequently seen late in the course of the disease.

8) OQOther signs: Certain other clinicsl features deserve

to be wentioned. Facial telangiectases were ss commonly
present as spider naevi, but this sign is also frequently
found in the absence oi chronic liver disease. Glossitis
was Observed in 12 patients. Six of those patients had
hypochrowic anasemia, but none oi the 3 patients with a
megaloblastic anaemis had glossitis. This sign could not
be correlated with dietary deficiency. Unexplained pyrexia
was occasionelly encountered, and cirrhosis should be kept
in mind as & cause of unexplained Tever. Pleural effusion
was quite frequently associated with ascites, but L have seen
one patient with histologically proven post-hepatitis
cirrhosis (autopsy) who had a recurrent blood-stainedpleural
effusion in the absence of ascites.

Peripheral ncuritis, with very merked calf tenderness
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and diminution or loss of tendon reflexes in the legs, hes
occasionally been seen in cryptogenic cirrhosis, and generally
occurs late in the course of the disease. beuro-psychistric
phenomensa were not common. One patient became manic after a
heematemesis and had to be transferred to & mental observation
ward because of his wiolent behavicur. He recovered from
this eplsode and resumed his business 1ife but died a year
later irom recurrence of bleeding. Portal-systemic
enqaphalopathy has also been seen in the terminal stages of
liver failure, and in one patient after s porta-cavel shunt.
Neurological phenomenas were never the presenting feature which
led to admission.

Lastly it must be remembered that cirrhosis msy be
pregsent when there are no physical signs, 9 per cent of the
patients falling into this category. No less than 6 of the
20 patients presenting with haematemesis had no detectable
physical signs when first admitted. From time to time post
mortem examination on & patient dying of some other disease
revealed what appeared to be a well advanced cirrhosis,
unsuspected during life. It is likely that, in such cases,
cirrheéis had been present for many years, perhaps for decades,
and that compensatory hyperplasia of normal cells haed made good

the deficit caused by disease.

S UMMARY

The presenting symptomatology of 10 patients with alcoholic
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cirrhosis was attributed to portal hypertension in 4C per
cent, to parenchymal failure in 2U per cent, while 40 per
cent were admitted with extra-hepatic disease. The classical
symptoms of morning nsusea and flatulence‘were the exception
rather than the rule. The insidious nature of the disease
is emphasised.

The presenting symptomatology of 30 patients with post-
hepatitis cirrhosis was attributed to portsl hypertension in
23 per cent of cases, to parenchymsl failure in 30 per cent,
and te incidental disease in only 10 per cent. The remeining
37 per cent of patients were admitted because of jaundice.
Unlike alcoholic cirrhosis, symptoms were numerous, asnd in
addition to anorexis and nausea, energy loss, weight loss
and abdominel pain were common. Attention is drawn tc the
harmful effect of laparotomy.

The presenting symptomastology of 49 patients with
eryptogenic eirrhosis was attributed to haemorrhage in 25
per cent and to anaemis in 20 per cent. Incidental disesase

patients,

har

was responsible for the admission of 25 per cent o
gastro-intestinal symptowms including weight loss for =
further 20 per cent, while only 10 per cent were admitted
because of oedems and ascites. The disease was commonly
insidious, but a smsll number of patients had symptoms
similar to those with post-hepatitis cirrhosis.

Hepatic and splenic enlargement were the commonest
physical signs occurring in 67 and 50 per cent of all cases

respectively, at the time of first admission. Jaundice was
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a8 common presenting feature in post-hepatitis eirrhosis,
but uncomwon in slcoholic and cryptogenic eirrhosis. Ascites,
finger clubbing, spider naevi and visible veins in the
sbdominal wall were all late features of cirrhosis, and a
classical caput Medusa was never encountered. Nine per cent
of patients had no signs indicative of cirrhosis. This
essumes importance when the presenting feature is gastro-
intestinal hsemorrhage, and over one third of such patients
had neither hepatic nor splenic enlargement. Certain of

the less common physical signs are mentioned.
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CHAPY ? 38K 3

The Velue of Ancillary lethods of Investigation in Portal
Cirrhosis.

1. Liver function tests.

There are numerous biochemicel tests which may reflect
changes in liver function, and the most rational of these
depend on alterations in the various fractions of the plasma
proteins. Plasms albumin,ctxand.P globuling, prothrombin
and fibrinogen are all menufactured by the parenchymsl cells,
while y globulin is largely produced by cells of the reticulo-
endothelial system (Martin and Neuberger, 1957). Unfortunately
no single test is specific for liver disease, and results must
be interpreted in the light of the clinical picture. Thus in
almost all cases of hepatic parenchymal failure the plasme
albumin is low, but a similar result may be obtained in
chronic renal disease or in cachectic states whatever their
orligin may be. Similarly the prothrombin time depends not
only on hepatic function but also on the availability of
vitamin K. The flocculation tests of liver function are
empirical, depending largely on alterations in the plasma
globulins. Certain of these tests, such as the colloidel
gold resction, are positive when y globulin is in excess, and
this may occur in certain inflammetory and sensitivity states
which do not, so far as is known, affect the liver. Other
flocculation tests, for exsuwple, thymol turbidity resction,
are abnormal when both § end y globulins are elevated, snd

are further favoured by depression of plasma albumin (Maclagan,
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CHAPTER 3

The Value of Ancillary Methods of Investigation in Portal
Cirrhosis,

1. Liver function tests.

There are numerous biochemical tests which may reflect
changes in liver function, and the most rational of these
depend on alterations in the various fractions of the plasma
proteins. Plasma albumin,ck\and.g globulinsg, prothrombin
end fibrinogen sre sll msnufactured by the parenchymal cells,
while y globulin is largely produced by cells of the reticulo-
endothelial system (Martin and Neuberger, 1957). Unfortunately
no single test is specific for liver disease, and results must
be interpreted in the light of the clinical picture. Thus in
elmost all cases of hepstic parenchymal failure the plasma
albumin is low, but a similar result may be obtained in
chronic rensl disease or in cachectic states whatever their
origin may be. Similarly the prothrombin time depends not
only on hepatic function but also on the availability of
vitamin K. The flocculation tests of liver function sare
empirical, depending largely on alterations in the plasma
globulins. Certain of these tests, such as the colloidal
gold reaction, are positive when y globulin is in excess, and
this may occur in certain inflammetory and sensitivity states
which do not, so far as is known, affect the liver. Other
flocculation tests, for exauwple, thymol turbidity reaction,
are esbnormal when both % and y globulins are elevated, and

sere further favoured by depression of plasma albumin (Maclagan,
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1944). Flocculation tests may be positive in both acute
and chronic liver disease. It will therefore be appreciated
that the biochemical tests of liver function eare no substitute
for thorough clinical exsmination and for repeated assessments
of the clinical state over & period of time.

In this chapter I shall discuss the value of the various
tests in alcoholic, post-hepatitis and cryptogenic cirrhosis.
Almost all of the tests were performed by the biochemistry
department of Glasgow Royal Infirmary as part of the routine
investigation of the patient; occasionally the colloidsal
gold reaction was performed personelly. The minimel invest-
igation weas considered to be & determination éf the plesms
proteins (both albumin and globulin) together with s
flocculation test, but usually both colloidal gold and thymol
turbidity estimations were performed. Serun bilirubin was
estimated in about three-quarters of the patients, plasme
alkeline phosphatase and the prothrombin time in & little more
than half. The prothrombin time will be discussed with the
heematology of liver disease.

The usefulness and relisbility of these tests as an aid
to diegnosis may be considered in seversl ways. It is
helpful to know how frequently the tests are positive or
negative when & patient with cirrhosis is first seen. It is
also of interest to know which of the various tests is most
useful, and which the least helpful, end to consider whether
the setiology of cirrhosis, so far as it is known, has any

influence on the results. Lestly I shall try to indicate
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thelr worth as & dia.nocotic

to Tthe orobis . cage, and

their value in assessivs the orogunosis of cortsl eirrhosis.

&) The frequency of positive snd negstive results when a

patient is first seen:

1) Where the diasgnosis was msde on clinical grounds
only : 48 patients. This group conteins & greater
proportion of patients with well compensated
cirrhosis as in certain instances the only findings
were unexplained hepatic or splenic enlargement.

2} Where the disgnosis of cirrhosis was histologically
proven : 34 patients. In this group there is &
greater proportion of cases with decompensated
cirrhosis as some patients were first seen in
parenchymal failure, dying shortly afterwards, the
histological proof being obtained at post-morten.

These groups have been separatedi because results are

perhaps more readily acceptable when the diagnosis is certain.
Xine per cent of the proven cases, 10 per cent of group
(1), and 10 per cent of the total had no biochemical sbnormality
et the time of first exawminstion. A further 18 per cent of
the proven cases, 31 per cent of group (1), and 26 per cent
of the totsl had only an abnormelity of the plasma proteins
(Table 1).

These findings are not sltogether surprising as Sherlock
(1955) has zhown that well compensated cirrhosis may exist
without biochewmical abnormelity. Follow-up of the 10 per

cent with normel results has usually shown a gradusl fall in
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TABLE 1

Incidence 0of positive and negative results of liver
function tests when patient was first seen.

&) Total number of patients with histologically

proven cirrhosis in whom adequaste biochemistry
was performed. = 34

b) Number in whom biochemical tests were wholly 3
negative when first performed. = (9%)

¢) DNumber in whom some abnormelity of plasmse
proteins was detected, but no abnormality
of flocculation tests (or of serum bilirubin = 6
or alkaline phosphatase if these were (18%)
estimated).

- ws e e e W ar G W e MR am s e e e em e e em - e mm em W em e e e e

d} Total number of patients with elinically
diasgnosed cirrhosis in whom adequate bio-
chemistry was performed. = 48

e} Number in whom ne biochemical sbnormality 5
was detected when tests first performed. (10%)

£} Number in whom some abnormelity of plasma
protein was detected, but no asbnormality ‘
of other tests of liver function. (31%)

"
)
\n
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plasma albuwin often accompanied by & rise in plasns globulin,
while flocculation tests became positive less frequently.
These changes are agein referred to when the prognostic

value of the liver function tests are consideread.

B) The reletive merits of the individual tests, and the

influence of aetiology on tests of liver function:

Urobilinogenuria, depression of plasme albumin, and
elevation of plasma globulin were the most constant bio-
chemical ebnormslities found in cirrhosis, being demonstrated
in two thirds of the patients. In both alcoholie and‘post-
hepatitis cirrhosis plasme globulin was commonly elevated
(77 and 76 per cent respectively). In cryptogenic cirrhosis
only 50 per cent of patients had & raised plasms globulin.
Plasme glbunin was depressed in 33 per cent of those with
alcoholic cirrhosis, 86 per cent of those with post-hepatitis
eirrhosis, and 61 per cent of those with cryptogenic eirrhosis,
when the patient was first examined.

Colloidal gold precipitation was the better of the two
flocculation tests in both slcoholic and cryptogenic cirrhosis,
but thymol turbidity was slightly more frequently positive in
post-hepatitis cirrhosis. For general use the colloidal gold
test is to be preferred. Two thirds of the patients with
post-hepatitis cirrhosis, half of those with alcoholic
eirrhosis and less than half with cryptogenic cirrhosis had
at least one flocculation test positive.

Both slkaline phosphatase and serum bilirubin were

elevated in 5C per cent of patients with post-hepatitis
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cirrhosig, the resulte veflecting the degree of Intra-henstic
biliary cbhstructicn prescnt et the tiue o the estimation.
Rather surprisingly, alkaline phosphatase was elevated in

38 per cent of patients with cryptogenic cirrhosis, although
serum bilirubin was elevated in only 19 per cent. Corresponding
elevations were demonstrated in about & quarter of the patients
with alcoholic cirrhosis. These results are presented in
tabular form in Teble 11.

The statement made in the opening paresgraph of this
chapter thet no one test is sufficient to diagnose liver
digease has been borne out by these results. Urinaery exam-
ination and estimation of the plasmas proteins will give useful
information, but results require careful interpreteation in the
light of the clinical date. Unfortunately the highest pro-
portion of biochemical abnormalities is to be found in those
cases which are most easily diagnosed clinically, namely,
post-hepatitis cirrhosis, while the exact converse is true
for cryptogenic cirrhosis.

C} The value of liver function tests in the diagnosis of

the doubtful case.

Thirty-two patients presented some difficulty in
diagnosis when first examined, either because the dicease was
well compenssted and the vhysical signs few, or because the
clinical picture suggested certain alternative diagnoses.
Histological proof has since been obtained in 38 per cent of
those paticnts, and in others the sequence of events in time

hes madc the diagnosis of cirrhosis certain. In Table 111 the
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oroble.. wihich each cese presentod 1s steted, toosther with

the 1iver “unction teste at that tTise. A ccomment cn othor
helpful diagnostic features and on the further progress of

the patient, when known, is also given. Analysis of these
results has shown that in 10 per cent of cases biochemical
tests were wholly normel, while in 47 per cent the diegnosis
of cirrhosis was strongly supported by the finding of an
abnormality in both plasma proteins and in floeculation

tests. In many of the remaining cases, however, only a
slight eabnormelity of plasma proteins was observed, s finding
that was of little help in proving or disproving the diegnosis
of cirrhosis. These results bear out Sherlockfs (1955)
opinion that when the diagnosis of cirrhosis is in doubt

after careful clinical assessment, biochemistry is only of
limited vaelue in solving the problew, and some other measure
such as liver biopsy is necessary to reach s final conclusion
speedily.

It is of interest to note here the value of barium
swallow examination in these problem cases. This investigation
was performed in 23 of the patients with @& positive result in
6 (26 per cent).

D} Prognostic value of liver function tests:

The prognosis of an individual case of cirrhosis does
not depend solely on the state of liver function but also on
the degree and effects of portal hypertension. Function
mey be normel and yet life imperilled by gastro-intestinal

bleeding. This fact wmust be constantly remembered when
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giving a prognosis in chronic liver discase. Hotwithstending
thegse rewarks, theve are two blochewical results which are

a useful guide to prognosis. Parenchymal failure is almost
elweys associated with a low plesme albumin,snd a rising
gerun bilirubin is an ominous but late sign in slcohclic and
eryptogenic cirrhosis, but is not of much value in those
cases with chronic hepatitis and long continued jaundice.

The flocculation tests are of practically no value in
determining progress or in assessing durgtion of life in
established cirrhosis. Strongly positive tests are
compatible with wmany years of good health, and death may
occur from parenchymal failure when flocculation tests are
negative. These facts are well illustrated by the resplts .
in two groups of patients: firstly a group of 18 patients
who are alive, and in whom biochemiceal follow-up has becn
carried out for & period in excess of 1 year; secondly by
the results which were obtained in 38 of the patients shortly
before death. (Tables 1V and V). Bleven of the 18 patients
still alive had improved clinically during the period of
follow-up, and in 10 of these patients improvement was
accompenied by & rise in plasms albumin (Table 1V). In 9

of these 11 patients the flocculation tests have remesined
either positive (4 cases) or negative (5 cases) while in 2
patients & positive result became negative. Four patients
showed little change in their clinicel state, and little

change occurred in the biochemical tests. Three patients

deteriorated, 2 of them markedly, and in both instances the
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plasme selbumin fell below 2 grams per cent. I the third
patient deterioration was largely due to chreonic portal-
systemic encephalopathy, the unfortunate sequel of & shunt
6peration. In this patient plasma albumin has risen slightly
but is still below the lower limit of normelity.

In contrast are the bilochemical results in the 33
patients shortly before death from liver disease (Table V).
Plasme slbumin was low in 29 of these patients, while
floecculation tests were only slightly more frequently positive
then negetive, The cause 0f death in the 9 patients with
normel plasme proteins 1s of some interest: 3 died from
messive haewmorrhage; 3 died post-operatively (porta-cavsel
shunt 2 : splenectomy 1); 1 man of 80 died from congestive
cardiasc failure which may have been caused by over enthusiastic
blood transfusion; and 2 died in hepatic coma. In both of
the latter cases plasma albumin had fallen by over & gram in
the few months preceding death, and in neither case was
albunin estimated within 2 months of the date of death, so
that the level may well have become abnormal.

A plasma albumin concentration below 2 grams per cent is
usually associated with & fatal outcome, but occasionally
remarkable improvement may take place. Cage J25 is a good
illustration of this; when first seen she had gross ascites
with & plasma albuwin level of 1.8 grams per cent. Treatment
with an ion-exchange resin and & high protein diet resulted
in cowmplete absorption of ascitic fluid and & rise of plasme

albumin to 5 graws per cent. She remained symptom free for
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almost & year before ascltes recurred. Such cases are
wnusual but provide wmuch encouragewent to the physician.

B} Liver function tests and assessment for operation:

Twenty-two patients had various elective operative
procedures (splenectomy; operatiorms to relieve portal
hypertension; haemorrhoidectomy, etc.) and 9 died in the
immediate post-operative period. This high mortality can
only partly be attributed to operative complications. In
some instances the biochemical tests suggested severe impsir-
ment of liver function, and the additional burden imposed on
the liver by the anaesthetic and operation may well have
proved toc much for the meagre hepatic reserves. Eight of
the 9 patients who died had strongly positive flocculation
tests, and 4 had plasma albumin levels below 3 grems per
cent. Phirteen patients survived operstion; 7 had no
abnormelity or minimal disturbance of biochemical tests, and
none of these patients suffered as a result of the operative
procedure. Five patients had positive flocculation tests
and 4 had plesmse slbumin levels below 3 grams per cent - and
3 of these patients showed e#idence of pasrenchymal fsilure
post-operatively.

These results should make one extremely cautious in
recomiending elective surgery to patients with cirrhosis,
particularly when biochemical tests suggest parenchymal
damage. The benefit to be gained by operation must be
carefully weighed against the operative risk before & decision

is made. A plasme albumin level of less than 3 g. per cent
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should be regarded as a contrain icsticn to elective surgery.
Strongly vositive Tlocculation tests are not such a clear
contraindication, but operation is best avoided unless scne
definite benefit is to be galned. Pentothel induction of
ansesthesia should never be used. Case J26 in this study went
into fatal hepatic coma following pentothal anaesthesia for
biopsy of & papilloma of the larynx. The papilloma proved
"to be & simple tumour.

2. Barium swallow for verices

Hepatic cirrhosis is much the commonest cause of
oesophageal and gestric varices, and their demonstration lends
great support to the disgnosis of the disesase. The most
reliable method for detecting varices is by oesophagoscopy,
but this investigation is both dangerous and uncomfortable,
and is seldowm resorted to. It was performed in two cases in
this study: 1in case Cl9 it confirmed the presence of
oesophageal varices when radiological examinstion was
unconvineing; and in case C8 no varices were observed
although the pstient had had numerous hasematemeses. Further
exsmination by gastroscopy suggested the presence of gastric
varices.

Trans-splenic portal venography is slso said to be a
reliable method for the demonstration of varices, but the
procedure is dangerous when the spleen is not enlarged. I
have nc experience of this technigque.

Exesmination of the oesophagus by & barium emulsion is

simple and safe but less relisble. Sherlock (1955) quotes
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Pempleton (1944) as steting tnat only 40 per cent of
oesophazeal varices can be deotected by this methoed.
Nevertheless the siwmplicity of the procedure mekes it
eminently suitable for routine use. Sixty-one patients
in this study had & barium swallow examinétion, and the
results are shown in Table V1. In 19 patients (31 per
cent) varices were demonstrated. Varices were either
strongly suspected on clinicel grounds or demonstrated at
post mortem in 6 of the 42 patients in whom barium swallow
was negative. In a fﬁrther 14 patients in whom bariuam
examination was not performed for a variety of reasons,
varices were demonstrated at autopsy. Thus in the whole
series of 89 cases of 'portal?’ cirrhosis varices were
demonstrated or strongly suspected on clinical grounds in
approximately 42 per cent of cases.

The value of this radiologicsal investigation as an aid
to the disgnosis of the less certain case has already been
referred to - in 26 per cent it proved of bemefit, and in
the remainder was not helpful.

3. Needle liver biopsy.

Needle liver biopsy has now an established place in
the diagnosig of liver disease. With suiteble selection
of cases, the risk to life is small, and the procedure is
not ususlly psinful. A biopsy should not be performed
unless the liver is palipably enlarged or liver duliness in
the axillary line clearly demonstrable. When the prothrombin

time is prolonged it should first be corrected, if possible,
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Results of bparium swallow exswinstion for oeszophagesl
varices in vl cases,

tesether with certeain post .orte..

observations.

Barium Barium Bariunm Barium
Swallow Swallow Swallow Swallow
positive | negative |negative but not done.
Type of for for varices present|Varices
Cirrhosis varices varices (at post mortem.| present at
post mortemd
Alcoholic 4 4 0 0
Post-
hepatitis 5 15% 2 3
. 1
Cryptogenic 10 23 0 4
Total 19 42 2 7

* 1 patient had & haemstemesis although no varices were
demonstrated.

1 1 patient had a haematemesis but recovered.

2 patients had haematemesis many months after the barium

examination.

It is possible that varices had developed

in the interval between the barium exasmination and the
occurrence of hasemorrhage.
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by the sduwinistration of vita.in . (Sherioc., 1955).

Pirteen oi the 89 petlients in this study were subjected
to needle biopsy without mishap. The diagnosis of cirrhosis
was confirmed in 11 patients. In one patient no liver tissue
was obtained, but subsequent follow-up has left no doubt as
to the diasgnosis. In 3 other patients the biopsy was
technically successful but the histologicsal appearances were
not wholly compatible with cirrhosis. Thus in case J15
incecreased cellularity in the portal tracts was observed, but
the lobular srchitecture was preserved. At operation for
splenectony the surgeon commented that the liver was 'hob-
nailed' but unfortunately o biopsy was taken. Again in
case C28 the appearance 0f the biopsy specimen was not
abnormal, but at laparotowy cirrhosis was macroscopically
obvious. This patiént developed oesophageal varices and
went into come following heemstemesis. The third patient
(C34) was & young man with splenomegdy and oesophageal
varlces, in whom the differential diagnosis lay between
cirrhosis and some extra-hepatic cause of portal hypertension.
Liver function tests were normsl and needle biopsy produced

& smell piece of apparently normal tissue. The evidence

therefore favoured an extra-hepatic cause for portal obstruction

and he was recommended to héve & laparotonmy. This advice was
not tsken and the patient went home. He was seen by request
7 years lgter. In the intervel he had had one severe
heewatenesls following which he had developed & transient

ascites. This had been tapped by his general practitioner
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and had not rascurred. since then he had been well, but the
plasma albuuin had Taellen to 2.8 grans per cent, and the
globulin risen to 3.8 grams per cent. The urine contained
urobilinogen in excess. It would seewx most likely, therefore,
that this patient has cirrhosis.

The reason for the normal or almost normel biopsy
appearances in these cases can be found in the underlying
pathology. When subacute necrosis is the forerunner of
cirrhosis, necrotic and fibrotic areas lie side by sidec with
areas which are normal. It is therefore not surprising that
e noruwal biopsy is sometimes obtained. Diffuse fibrosis, on
the other hand, involves every lobule, and the success of the
biopsy depends solely on the ability ﬁo obtain a speciwen of
tissue.

Although needle liver biopsy may give an immediste
solution to the problem of otherwise unexplained hepatomegaly
it has been performed less frequently in recént years. There
are four reasons for this:

1) It carries a swall but definite risk.

2) When the portion of tissue is smell it is not always
easy to interpret the histological appearances. This
is particularly true when the diagnosis lies between
portal and biliary cirrhosis.

3) When routine radiological and haematological
investigation have Failed to explain the cauce of
chronic hepatic and splenic enlargement, the

possibilities in this country are usually narrowed




-91-

%]

down to ecirrhosis and necplsatic infilitration. In

neither instence can the dizease be cured, and tige
will usually speedily provide the answer.

4) ©Needle biopsy is probably of greatest value in
elucidating the cause of jaundice without having
recourse to laparotouny. Even in this field, however,
less use is being mede of blind biopsy, and more of
exploratory laparotony, partly because of the
increased safety of the lstter procedure with modern
angesthesia, and partly because a speedy and certain
conelusion is reached, and where possible a remedy
applied.

Despite these considerstions, needle biopsy is the mecst
conclusive of all the ancillary methods of investigstion
performed in the medical ward. A certain disgnosis is
freguently obtained and & reasonable assessment of the extent
and severity of the hepatic damage can be made. Such
knowledge will leed to & more positive attitude to treatment.
The peatient presenting with hsemstemesis and an enlarged
liver who is shown to have cirrhosis can have vigorous
treatment applied in the hope that a useful recovery will be
made. On the other hand the patient with the ssme clinical
pattern who is shown to have metastatic cancer will receive
unreserved sedation. The solution to the problem case of
Jaundice may be easily obtained without the discomfort and
dangers inherent to an abdominal operation. Needle biopsy

may enable an opinion to be given on the cause of portal
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hypertension - 1i a ncrwal blcp.y is obtaired it 1s 1ilcly,
but nct certarn, that an extre-hepatic cgusge is responzible
and this may be relieved by surgical measures.

As with all ancillary methods, needle biopsy should

be used critically and performed for & definite reason, and

not simply to satisfy the curiosity of the clinician.

SUMMARY

The velue of biochemiceal tests of liver function,
radiological examinstion for varices, and needle biopsy
have been considered. It is concluded that there is no
infallible procedure available to the physicisn for
diagnosing cirrhosis, and that needle liver biopsy will give
the most conclusive results.

Liver function tests were frequently egquivocal, and in
10 per cent of patients no abnormality was detected at the
time of the first examination. Alteration in the plasma
proteins was the commonest abnormelity in all the seticlogicsal
groups. FPlocculation tests were positive in two-thirds of
the patients with post-hepatitis cirrhosis, half of those
with slcoholic cirrhosis, and less than hslf of those with
cryptogenic cirrhosis. Tests were most commonly positive
when the diagnosis was not in doubt on clinical grounds, and
were clearly positive in only 47 per cent of the problem

cases. Flocculation tests were of no value in assessing
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the prognosis of portal cirrhosis, but & “sllinz seruu
aelbuuin was & bad prozncstic sizgn. A plasua elbunin level
of less than 3 g. per cent should be regarded as a contra-
indicaetion to elective surgery. Surgery should not be
lightly recommended when flocculation tests are strongzly
positive even in the presence of a serum albumin level
greater that 3 g. per cent.

Barium swallow exsuwinastion successfully demonstrated
oesophegeal varices in & third of 61 patients so examined.
In a further 13 per cent of cases in whom varices were
almost certainly present, the barium examinstion was negative.

Needle liver biopsy was performed on 15 patients with s

positive result in 11l. Some explanstion is given for the

negative results.
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Heeuwatological (bservations in Portal Cirrhosis

Hepatic cirrhosis is frequently accouwpanied by vericus
heematological abnormalities. The peripheral blood picture,
the bone marrow, the erythrocyte sedimentation rate (H.5.:.)
and the chemical mechanism of hasemostasis may all be abnormal
in chronic liver disease. In this chapter the incidence and
cause of these abnormelities will be considered in 78 patients
with slcoholic, post-hepatitis and cryptogenic cirrhosis.
EKleven patients have been excluded from this study because they
guffered from some other disease which may have influenced the
blood picture. These cases are listed in Teble 1.

Methods and normel values:

&) Haewoglobin: In almost all patients haemoglobin
concentration was measured in a photoelectric colorimecter,
calibrated so thet 100 per cent haemoglobin was equivelent to
14.8 g. haemoglobin per 100 ml. blood. In an occasional
patient the hsemoglobin was mesasured in & Haldane's haemo-
globinometer. A figure of 90 per cent or more was considered
normsl for & men, and 85 per cent or more normal for s woman.

b) Red blood cells and white blood cells were counted in
& hesemocytometer by the usual standard technigue. Normal
values were:

Men: R.B.C. 4,5 - 6.5 million per cu.mm.

W.B.C. 4,000 - 11,000 per cu.mm.

Womwen: n.B.C. 4.0 - 6.0 milliion per cu.mm.

W.B.C. gg for men.




Pablo 1

11 pesticnts excluded frow hgewstological gurvey becsause
of associgted disease.

No. Cause of Cirrhosis Other disease ‘
J 7 Hepatitis Acute nephritis.
J13 Hepatitis Carcinoms of pancreas.
Ccl3 Cryptogenic Chronic nephritis.
Menorrhagisa.
c1l8 Cryptogenic Carcinoma of stomach with
metastases.
c2l Cryptogenic Prostatic enlargement.
Uraenmis.
c24 Cryptogenic Congestive cardiac failure
C33 Cryptogenic Chronic bronchitis.
Congestive cardiac failure
C43 Cryptogenic )
3 Treated polycythaemis
C44 Cryptogenic ~
) vera.
c45 Cryptogenic }
Cc4] Cryptogenic Phyrotoxicosis,
hypertension and repeated
epistaxes.
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The normal range of lywmphocytes in a diferentiel white
cell count was taken &s 1,500 - 4,5CC cu.:im. (Whitby and
Britton, 1950).

e¢) Colour Index: Normsl range 0.85 - 1.15 (Whitby and
Britton, 1950).

d) Platelet Counts: Before 1953 platelets were counted
by the method of Rees and Ecker (Tocantins, 1937) using
capillary blood. Normal figures for this method were
130,000 - 250,000 cu.inm. Since 1953 Dacie's method has been
employed using venous blood (Dacie, 1956). Normal values
lie between 150,000 and 300,000 cu.mm. Only definite
departures from normel have been regarded as significant.

e) Marrow: Marrow was obtained by either sternal or
ilisc crest puncture, and the granules smeared and stained
with May-Grunwald snd Giemss. Occasionally smears were
steined for iron by the Prussian blue method, but if section
material was available this was stained for iron in preference
to the smesr, Sections were also steined with haemastoxylin
and eosin.

f) B.S.H.: Throughout this thesis the Westergren method
has been used and readings taeken at 1 hour. The upper limit
of normel was taken as 10 mms,

g) Prothrombin time: Quick's one stage method was used.
A reading of more than 3 seconds longer than & normal control
was regarded as significant.

RESULTS

1. ©No disorder of the peripheral blood picture:
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19 paticonts (24 per cent) had no disorder of the
peripheral ble.d glcture at any tiw. during thelr attendan.e
at this hospital. The bone marrow was not examined in eny
of these patients. Four other patients had constantly
normal values for hacmoglobin and for red cell counts, but
had some abnormelity of thc white cells or platelets. One
patient (Case C3) who hed normel blood values on repeated
occasions, had previously had & splenectomy performed at
enother hospital because of leucopaeniae snd thrombocytopaenisa.
The histology of the spleen was that of Banti's syndrome.
Splenic enlargement was observed in 8 of the remaining 18
patients.

Symptoms and signs of hepatic parenchymal failure as
‘judged by oedcma and ascites were observed in 7 patients with
e normal blood picture. Cirrhosis was well coumpensated in
the other 12 patients.

A normel or sbnormal blood picture is not related to the
underlying setiology of cirrhosis. Normal values were
observed in 2V per cent of patients with slcoholic cirrhosis,
16 per cent of those with post-hepatitis cirrhosis and 26 per
cent of those with eryptogenic eirrhosis.

It is concluded that & normal blood picture is not
dependent upon a) good hepatic parenchymal function, b) the
absence of splenomegaly, or ¢) any one aetiological typs of
cirrhosis.

2. Disgordered peripheral blood picture due to frank gsstro-

intestinal bleeding.

Frank gastro-intestinal bleeding was responsible for




y(C
/

4

ansecmia in 16 vati.nts (24 per cent). Az Dleedins was
usually recurrent, no proper assess.aent ol the blood picture
could be made. Thirty-one per cent of those with cryptogenic
cirrhosis were so affected, 27 per cent of the slcoholics, but
only 15 per cent of those with post-hepatitis cirrhosizs. The
spleen was palpably enlarged in 10 patients, markedly so in 7]
of these patients. One patient had had a splenectomy in
another hospitael at a previous date.

Haematemesis was accompanied by & polymorphonuclear
leucocytosis in 3 patients (2 of whom had splenic enlargeuent)

end by a persistent leucopaenie in 5 patients, all of whom had
splenic enlargement. Thrombocytopaenia was observed in 3
patients, and may have been a contributory cause of haeumorrhage.
All 3 patients had splenic enlargement.

I4t is noteworthy that 39 per cent of patients with portal
hypertension severe enough %0 cause oesophageal varices did
not have splenomegaly. On the other hand leucopaenia and
thrombocytopaenia were constantly associated with an enlarged
spleen.

The effect of occult blood loss on the peripheral blood
picture is discussed under the headings of hypochromic and
normochromic ansemisa.

3. Hypochromic anasemia (colour index less than 0.85)

The association of hypochromic ansemia with portal
cirrhosis has long been recognised and usually ascribed to
blood loss from oesophageal varices and frow haemorrhoids.

Wintrobe (1936) concluded that the ansemia of cirrhosis was
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infection co.oicatel the clinica. silcture. gt ool uhc
pertinent literature regarding the peripheral blocd picture
in eirrhosis has come frowm the United States where it wounld
appear that hypochrowic ansemie is less cowmon than it iz 1o
Glasgow. Jarrold and Viltner (1949), for example, mede
heematological observations on 3C consecutive patients with
cirrhosis, finding that 24 were ansemic, but that in no
patient was the anaemia hypochromic. Berman et al (194¢),

in & comprehensive study of 25 patients, reported that 21

(84 per cent) were ansemic, but that only 2 had a hypochronic
anaemis, and that one of the 2 patients had both acute and
chronic gastro-intestinal bleeding. These reports ere in
contrast to the findings in the Glasgow area where hypochromic
ansenia was not uncommon, After exclusion of anaemia duc to
frank heemorrhage, 37 patients were snaemic, of whom ¢ (11.5
per cent of the 78 patients) had a hypochromic anaemie.
Details of the cases are given in Table 2.

Only 2 patients were male, and both had alcoholic
cirrhosis. Seven patients were femsle, comprising 4 with
eryptogenic cirrhosis and 3 with post-hepatitis cirrhcsis.
Femele preponderance was grester in hypochroiic anacmia than
in normochrowmic ansemia, while males predominated when the
angenlsa was wmecrocytic.

The diet was exbtremely poor in 5 patients, and this was
thought to be & ccentributory factor in the cause oi the

snsemis, and possibly of the cirrhosis as well.
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The bengzidine test for faecel occcult blovd was avulied
in 8 vetiente with consistently positive results in . Both
patients who geve negative results had marked dietary
deficiency.

Gesophageal varices were demonstrated by barium swellow
in 3 of 8 patients so exsmined; in 2 patients large
haemorrhoids were present when varices were absent.

Splenic enlargement was present in 6 patients (66 per
cent). Splenomegaly may be s feature of uncomplicated
hypochromic aneecmia, but the enlargement is usually siight,
and the spleen regresses in size when the iron deficiency is
corrected. Persistence of & firm splenomegaly after the
haemoglobin hes risen to normsl should be regarded with
suspicion as it may be the sole clinicael finding in & well
compensated cirrhogis.

Liver function was good in 8 of the § patients, &
surprising finding in view of the severity of the anaemia
in the mgjority of instances.

The gastric juice was examined in only 2 patients. One
patient produced hydrochloric acid after 0.5 mg. histaunine,
while the other patient had an achlorhydria even after 2 ng.
of histamine.

The marrow was examined in 8 patients. Cellularity
was average or increased in all but one, and erythropolesis
was normoblastic in every case. Phe myeloid series was
active without exception, and one patient had & predominance

of early myelocytes. The marrow was stained for iron in 6
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patients, with & negative result in every instance. These
results sre recorded 1n Teble 3.

The response to oral iron therapy was adequate and
usually proupt, so that melabsorption was an unlikely cause
of the anaemis. It would appear that blood loss from the
gastro-intestinal tract, or dietary deficiency, or both of
thegse factors, satisfactorily explains the presence of hypo-

chromic anaewisa in cirrhosis.

4., YNormochromic ansemia: colour index 0.85 - 1.15.

The colour index has a wide range of normelity. It
broadly divides those patients who are markedly iron deficient
(colour index less than 0.85) from those with & normochromic
mecrocytic ansemia (colour index more than 1.15), the
exception to this rule being the presence of spherocytes.
Within the normal range fall those patients with lesser
degrees of iron deficiency and those with & normochromic
aneemis and normocytic or only slightly mecrocytic cells.

The true incidcnce of macrocytosis can only be measured with
accuracy when a method more precise than the colour index is
used, and, employing a suitable technique, Hall (1956) showed
that the majority of paetients with cirrhosis which he studied
(in the United States) had mescrocytosis, even when the blood
values were normsl. It is appreciated, therefore, that the
present division on the basis of the colour index is somewhat
rough and ready, but it is a standard clinicel method of
evaluating ansemia, and is of undoubted value frowm the clinical

viewpoint when taken in conjunction with careful inspection of
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a blood Zilii.

Twenty patiente in this study had a noroochrownie
enaecmia (Teble 4). Female patients again predowinated in
the ratio of 3 to 2. Ten patients had post-hepatitis
cirrhosis, 9 cryptogenic cirrhosis, and 1 alcoholic cirrhosis,
so that this type of anesemia was relatively much commoner in
post-hepatitis cirrhosis affecting one-third of this group of
patients. In only 3 patients was the diet known to be
insdequate. The benzidine test for occult blocd was not
routinely applied when iron deficiency was considered to be
unlikely, but a positive result was obtained in 3 of 8
patients so tested. Oesophageal varices were dewonstrated
in 7 patients, and not demonstrated in 11 patients. All but
5 of the 20 patients had splenomegsaly.

The bone marrow was examined in 13 patients (Table 5).
Cellulasrity was average or above average in every case;
erythropoiesis normoblastic in 11 patients and macronormo-
blastic in 2 patients; and the myeloid series was active or
hyperactive in ell patients. Maturation arrest of the
myeloid series was observed on 3 occasions, and was associated
with splenomegaly in every instance. A definite increase in
plasma cells was observed only twice.

No single mechanism will explain the cause of normochromic
angemia in cirrhosis. It was once assumed that the ansemis
was due to impaired liver function which resulted in retention

of toxie products of metabolism and subsequent marrow

depresgsion. It has been clearly shown, however, that severe
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