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PREFACE :

Tris monograph is an attempt to fill a gap in the hterature of cancer, inasmuch as no
comprehensive study of primary liver cancer is as yet available. In European literature
the disease is still of academic interest only. Even the most authoritative text-books
on medicme or pathology to-day devote only a few lines to the conditton. Information
on primary liver cancer must therefore be sought 1n current journals, many of which
welcome the publication even of single cases.

Although numerous reports of primary liver cancer are available, rarity of the
condition in Europe and Amenca has prevented any single observer from following
persanally the chinical progress and pathology of an appreciable number of cases.

It has been my privilege, through its lamentable frequency 1n the male Bantu on
the Witwatersrand, to gather together the clinical and pathological matersal of no
fewer than 75 cases, of which 34 were under my own care. In additton, 1 have been
able to analyse more than 700 cases recorded 1n the Bantu in different hospitals on
the Witwatersrand gold mines and at the Johannesburg Non-European Hospital.

These studies have not been confined to the Bantu Available records from all parts
of the world concerning primary liver cancer have been reviewed in the light of my
own experience.

This book 1s the outcome of many years® interest in the subject, and is based on my
M D. thesss and senes of articles which appeared in the South African Journal of
Medical Seiences. It is diided mto four sections: the first is devoted to geographical
and racial distribution, the second to clinical the third to patt
the fourth to the problem of zticlogy. Brief reference 1s also made to the incidence of
the disease 1n the lower animals 1am hopeful that my work will prove of value to my
colleagues and to those generally interested 1n the baffling problem of cancer.

As with other forms of malignant disease, the cause of primary liver cancer remains
unsolved. For a considerable time, however, there has been a growing interest in many
aspects of the problem and a formidable literature has accumutated. Perhaps the most
mpressive advances recordcd thus far have been made m the laboratory, where it is

that factors play a wital role in the
ztiology Indeed, few ﬁclds of cancer research have yxclded more striking results than
1n the experimental production of primary liver tumours in antmals.

The problem of therapy, however, has not yet recerved adequate attention, There
is a smgutar lack of references concerning radium, deep X-ray therapy, radioactive
substances, and other forms of treatment Surgery has proved of little value. It 1s sad
to think that once the diagnosis has been established the patient’s fate is sealed;
nothing can be offered except palliative treatment As far as I am aware no attempts
have been planned to elaborate curative methods, even tn localities where the incidence
of primary liver cancer 1s relatively common

In South Africa there 1s an nfluential body of opimon which to-day is strongly
opposed to the tdea of carrying out fund;menlnl research in this country nto the
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! FOREWORD

‘ThE material obtained by Dr. Berman in his investigation of primary cancer of the
Tiver in the Bantu, and the data which he has collected from a very scattered literature,
seem {0 me to constitute one of the most valuable studies of cancer as it occurs in man
which has appeared in recent years. The suggestions which hus work, and that of some
others in South Africa, offer of possible nutritional factors i the development and
control of cancer have inspired a large amount of experimental work by myself and
my colleagues. If the incidence of primary cancer of the liver were as great upon any
large white population as 1t is upen the Bantu of South Africa, this disease would be
held to constitute a major problem of cancer research,

The question, whether the prevalence of primary cancer of the liver in parts of
Africa and Asia depends upon genetic or environmental factors, or upon both, is a
fascimating problem which requres the collaboration of workers in many countries,
Dr Berman has not only put forward the present state of the evidence very clearly:
his monograph offers suggesttons for research which are both practicable and of
urgent importance. Thus the bibliography shows that we have at most half a dozen
papers to inform us, 1n the matter 1n question, about the 400 million inhabitants of
India, who present very diverse racial, economuc and dretetic conditions The Negmcs
of America, who have lived for ions in a new , should obvi
be compared with those of West Africa, yet we have no satisfactory data even from the
United States, and none at all from South America. Dr. Berman has stated for us a
question, the solution of which may throw light upon the whole problem of cancer.

E. L. Kennaway.

DEPARTMENT OF PATHOLOGY,
St BarTHoLoMEW'S Hosprmar,
Lonpon



INTRODUCTION

IT 15 with pride as well as pleasure that I write this short introductory note to the worl
of 2 South African who graduated in medicine at a South African university and 1s 1
officer in a South African whole-time medical service called mto being at the behesto
the State. Indeed, it is in his capacity as mine medical officer that Dr. Berman has com
by his unique opportunities for the study of which this book is the fruit. He matchec
his splendid opportumties with a diligence and skill which are evident mn these pages
The scientific value of his observations and deductions have been appraised b
Professor Kennaway, and Dr. Berman 1s to be congratulated upon the high opimot
of his work expressed by a leading authority on the problem with which it deals

South Africa offers a potentially rich and promistng field for the investigation of ¢
great variety of medical problems of more than local significance, Dr Berman’s worb
is a notable example of what can be achieved by ready perception and enthustasti
exploitation of an opportumty which lay to his hand. I trust that his example will be
followed by many other South African medical men, to the advancement of tre
learning and the fame of their country.

Henry Gluckman,
Mmister of Health
UnioN BurLprves,
PRETORIA
September, 1947
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' CHAPTER 1
HISTORICAL
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bers Papyrus from Egypt In his studies on cancer, Hippocrates distingurshed
scirrhus,” a hard type of tumour, from open *“carcinoma,” and has left us classical
escriptions of mammary and other forms of external cancer

Cancer of the stomach, uterus and other internal cancers were known to Greek
hysicians, but it is evident from their writings that the knowledge was entirely clinical.

If we recognise “‘scirrhus”™ as a synonym for cancer, the earliest references to cancer
f the hiver may then be found in the classic works of the Roman physicians Galen and
retzus (second century A.D ), who regarded the disease as one of the consequences
f “hepatitis

For almost 2,000 years knowledge of cancer made no appreciable progress until
Aorgagmi (1682-1771) hed pathol 1 y as a science of paramount
mportance n the study of disease. The found: of path i my marks the
st of three stages n the historical development of primary liver cancer; the other two
tages coincide with the introduction of histopathology and expenimental pathology.

STAGE I PATHOLOGICAL ANATOMY
By describing certain “'steatomata” or **hard” tumours of the hver, Morgagni drew
ttention to the prevalence of internal cancer, and gave the first post-mortem descnp-
ton of unquestionable cancer of the liver Al his iver cancers, however, were metastatic,
or he reported growths of the stomach or pancreas co-existing with those n the liver,
Matthew Baillie (1797) extended Morgagm’s work by descnibing “large white
ubercles” 1n the fiver and compared these with “scirthus™ 1n other organs. He was not
ble to distinguish between true cancer and other Iiver diseases, such as tuberculosis

. ' " cancer of the

tubercles™ of

Baillie were true cancers, as their pathols and general effects

vere similar to those of cancer of the breast He also demonstrated the frequent
PCL—I 1




2 PRIMARY CARCINOMA OF THE LIVER

association of liver cancer with cancer 1n other organs, but considered that the
concurrence of cancer in two organs (e.g. stomach and liver) was evidence of a con-
stitutional cancerous diathesis (Long, 1928).

StaGE II. HISTOPATHOLOGY
The introduction of the improved microscope at the beginnng of the nineteenth
century resulted in the elucidation of pathological p including the histological
description of many ltver tumours, but for 2 long time no precise distinctions were made
between primary and secondary cancers in the liver. It was left to \nyh_oﬂ,ﬁthcr of
. I e - . - Tn L.

(ongmating in such organs as the stomach, colon, etc.) and their massive secondary
growths 1n the lver.

Hitherto most cancers of the liver had been regarded as of primary ongin, but
following Virchow's discoveries a re-orientation ensued. Von Hansemann (1890)
demonstrated that the incidence of primary car=’ ==~ -+t~ "~ i= Fr camanac yery
low when compared with that of secondary ca (I .
nant tumours of the liver recorded at the Berlt oo '
only 4 of these were primary 1n origin, With Virchow’s critera as a basis, he held that
data concerning primary liver cancer before 1870 were not to be relied upon, and even
rejected 17 of 19 cases recorded 1n the classic work of Frerichs (1859). N

Modern Iiterature on primary carci of the liver with the publication
of 2 cases from Algiers by Kelsch and Kiener (1876) and of 4 others descrbed &
“adenomas” by Sabourin (1881) These cases, together with some of their own, §a*¢
Hanot and Gilbert (1888) an opportunity to classify primary hver cancer mto three
macroscopic and two microscopic groups The macroscopic groups were: massné
cancer, nodular cancer, and cancer with cirrhosis.

In the microscopic classification they substituted the term “epithelioma” for
“adenoma,” and divided the tumours into “trabecular epithelioma™ and “alveol2t
epithelioma.” The former included the cirrhotic group of cancers, the latter the massive
and nodular vaneties

Van Heukelom (1894) and later Wegelin (1905) introduced the term “adeno-
carcinoma” for hepatic cancer. Eggel (1901) abandoned the cirrhotic group of Hegot
and Gilbert's classification, and added a diffuse, or infiltrating group. MlcroscoP*ff‘"y'
he separated the cases 1mto two histological types—*“carci solidum™ and “'car”
cinoma adenomatosum ™ On the other hand, Ribbert (1909) designated all his cases
as “malignant adenoma.”

The modern mucroscopic classification was first propounded by Yamagiwa 1)
On a histogenetic basts, he divided primary carcmoma of the liver into two rouPs—
“hep " and “chol. " names which denote the origin of the cancers frolr\:‘
the cells of the hepatic epithelium and from those of intrahepatic bile ducts respectivel:
In Yamagiwa's classification, however, the terms “hepatoma™ and “chol:mgwm"’rl
apply both to malignant and benign tumours. Accordingly, this classn_ﬁcation_lﬂ!ili l:f;a

e




HISTORICAL 3

“hepatocellular carcinoma”™ (cancer derived from hver cells) and “cholangiocellular
carcinoma™ {malignant tumours arising from small bile ducts lying in the portal tracts
a1 the periphery of the lobule) Some pathologists, however, prefer the terms “malig-
nant ” and \It holangi ”

The expansion of medical lterature from the middle of the nineteenth century
onwards has made possible an appreciation of the nature and distribution of new or
uncommon diseases. On account of its ranty in Europe and America, pnmary Iner
cancer has attracted the interest of investigators throughout the world. In 1901,
Eggel was able to collect from the world’s literature only 163 reports of thus disease.
Goldstem brought the number up to 250 cases 1n 1924, Six years later Herxhermer
(1930) was able to compile a total of 600 cases. Charache in 1939 estimated the total
as 1,125. To-day the number 1s well over 2,000.

For many years 1t was held that malignant disease occurred but rarely among the
aboriginal races, but this belief was shattered by the publication of hitherto un-
obtainable post-mortem statistics from remote parts of the world during the present
century. Moreover, these statistics revealed that primary lver cancer is the most
frequent visceral cancer affecting the male bers of certain indj; races of
Africa and the Onent a finding which has inevitably given nise to the opimuen that
primary liver cancer 1s a disease which 1s governed by racial factors.

In South Afrca the study of malignancy as it affects the indigenous races was
neglected until comparatnvely recent years, Bruce-Bayes (1905), in describing a case
of primary carcinoma of the liver, was the first to record malignant disease of any sort
1n the South African Bantu

No further South African contribution to the subject was made until Pirie (1921), of
the South African Institute for Medical Research, analysed 153 Bantu cases of

from the pathol 1 matenial sent for mvestigation during 1912-1921.
He drew attention to the fact that prmary liver cancer accounted for 36 out of 91
nstances of carcinoma and gave a good description of the pathology.

L PSS . B

STAGE III. EXPERIMENTAL PATHOLOGY

Tt will be seen that until the early part of the present century investigators were con-
cerned essentsally with the pathological aspects of hepatic carcinoma, but with the
advent of bactenology and stimulated no doubt by the discovery of specific microbes

ble for many y studies were undertaken in the hope of
1solating simlar orgamsms from tumours These efforts met with hittle success.

The early clinical observations of Percival Pott (1775) on the cancerous effects of
soot on the skin of clumney sweeps, and the appreciation a century later by von
Volkmann (1875) of the simlar effects of lignite tar, next suggested that some cancers
n man could be caused by chenucal compounds However, 1t was not until 1916, when
Yamagiwa and Itchikawa produced skin cancers in rabbits by the long-continued
application of coal-tar, that the chemical approach to the problem was imtiated,

This method of cancer research was developed by Kennaway and the staff of the
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Research Institute at the Royal Cancer Hospital, London. The use of fluorescence
spectroscopy by Mayneord and Hieger led to the discovery of the carcinogenic hydro-
carbon, 3: 4-benzpyrene, in coal-tar. This in turn led to the synthesis by Cook and fus
co-workers of many new carcinogenic compounds, and these methods have been
adopted 1n many different countries,

By wirtue of its specific effect on the liver, o-aminoazotoluene was the first of the
carcinogenic azo-compounds which yielded encouraging results in the experimental
production of primary liver cancer. This compound is the active fraction of “scarlet
red,” the therapeutic agent which has for long been used in surgery to stimulate
granulation-tissue formation in slowly healing wounds.

Scarlet red, first used experimentally by Fischer as long ago as 1906 in rabbits
produced epithelial outgrowths which simulated cancer, but these always receded.
Yamagiwa (1916) also used scarlet red i attempts to produce malignant growths, but
he was only able to induce hyperplasia.

Although o-aminoazotoluene was identified as the principal component of scarlet red
in 1877, its carci ic properties r d unknown until 1935, when Sasaki and
Yoshida announced their spectacular successes in the production of primary Inef
cancer in rats. Jt is noteworthy that this discovery was the first successful induction of
cancer in an internal organ by a chemical compound of known composition.

Recent developments in the experimental production of primary liver cancer include
the use of more powerful carcinogenic substances, and the discovery that dietary
factors have pronounced effects on tumour formation. The influence of diet on exper-
mental tumour production may have a parallel in human liver cancer, since malnutritior
is known to be common among the very races noted for their frequency of primary
liver cancer,

Already there are numerous potent external agents with proved carcinogenc
affinities for the livers of certan experimental anmmals, No similar substances,
however, have yet been 1solated for man., More information js therefore n:ces§4W
concerning the habits, customs, diets and general health conditions of the populations
chiefly affected by primary hver cancer. Inany such enquiry, South Afnica will un-
doubtedly play a vital role,




PART I
GEOGRAPHICAL AND RACIAL DISTRIBUTION

CHAPTER 11
INCIDENCE OF PRIMARY LIVER CANCER
A sURVEY of the world's lable statistics ind that the ncid of primary

liver cancer varies strikingly among the different races of mankind: of rare occurrence
among the peoples of Western Europe and North America, 1t is by contrast remarkably
common among the inhabitants of Africa and the Orient,

Among Western Races in Europe and in North America.—Primary liver cancer 1s very
rare amongst all Western people, trrespective of whether they live 1n Europe, Amenica,

TABLE 1
Snowng INcipENce OF PriMary Livir Cancer 1N Europe (Autorsy RfcoRDs)

Cases of Per cent.
Country Author(s) ko o Pr:mar){ of all
s Lner Cancer  Autopstes
Belgum Coers and Drochmans (1947) . 3,564 2 062
England Hale White (1900), Wheeler (1909); Glynn
(1911), Stewart (1931) 31,583 22 o1
Germany Mau (1901), Nobibng (1911), Mitecks

(1913); Brese (1922), German Soctety

for Cancer rch (1922}, Junghanns
(1929), Herxheimer (1930) 174,712 191 ot
Holland Dykstra (1925) 2,036 H 017
Hungary Goldzieher and yon Bokay (1911) X 18 030
laly Cantele (1932) . . 19008 a4 023
Switrerland Saltykow (1912), Bergeret and Routet
{1947) 13,250 39 029
Total 243,053 361 o

Africa or elsewhere As will be seen from Tables I and II, the autopsy rate 1s 0 14 per
cent 1n Europe and 027 per cent in America, whilst the percentage frequency to all
forms of cancer 1s 12 per cent in Europe and 2 5 per cent. in the Umted States of
America (Tables 1T and 1V)

Among the Bant:x Races of z?l‘rica.gln a previous publication the author analysed

Ve rbns ot an AP

primary liver cancers (Bermar, 1935)
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TABLE I
Snowmo lncmchz OF meuvc.«gcmom OFTHE LIVERIN'(HE UNrm: Sum OF AMER! CA (AuTorsy RECOID!]
e e s ot bt bk e
i .M; of Primary
e | Ne. ¢
Locality ! Author(s) Autopsies C:;rhc;rfm of
_ _ - . R
Baltmore L et L 260 43
oston . P b . 7,706 13
Buffalo . ol 4,400 12
Chatleston . 2470 8
Chicago . .o 7,756 40
Detrort . PRI 1,087 8
Fox and Bartels (1928) 5,100 !
Minnesota . Clawson and Cabot (1923) . 1,500 3
Nebraska . Barry and Russum (1931) 1,100 4
New York Von Glahn and b (1924), McWhorter and
Cloud (1930); Gus:arson (1937); P:ller(l943) 43,359 149
Rochester Counsetlor and McIndoe (1926) . 5976 3
exas ., . Hil(1929) RN 3
Vancowver , Strong and Pitts (1930, 1932) . . 1,828 2
IR Rl N IR
Total P . 108,632 . 296
Percent. . . . . . 100 on
TABLE 1if

SHOWING ReLATIVE FREQUENCY OF PRIMARY CARCINOMA OF THE LIVER Y0 CARCINOMA OF ALL OROANSN
_EurorE (AuTorsy Recorps)

Total No of | No of Primary

Country Authorls) Carcinoma of  Carcinmomaof ~ Per cent
all Organs ' the Liver
Belgium Coers and Drochmans (1947) 702 2 3
England Thomson (1901), Collwell (1905) 3,470 44 12
Germany Fischer (1903), Orth (1909), Nobil-

mg (1911), German Society for
Cancer Research (1921-1922); Jung-

hanns (1929); Herxhermer (1930) 16,347 178 1 g
Holland . De Vnes (1918), Dikstra (1925) 2,668 29 156
Switzetland Tasnogrodsky (1907), Saltykow (1912) 1,350 2t 16
Tol 24,537 4 1
TABLE 1V

SHOWING RELATIVE FREQUENCY OF PRIMARY CARCINOMA OF THE LIVER 10
CARCINOMA OF ALL ORGANS IN THE UNITED STATES OF AMERICA (AUTOPSY Recorps)

Toral No of Carcinoma No of Prmary Cor-

Author(s) ‘of all Organs cnoma of the Liver

Lenttand Lew (1539 209 2
Wells (19 15
McWhoncr and Cloud (1530) 7 39
Brines (19 A 105 3
o) (1944) Lo 1632 49
Wheelock (194 s01 17

Total 5,602 140

Per cent 100 25



INCIDENCE OF PRIMARY LIVER CANCER 7

This dinary tumour | has not altered to any appreciable extent
during the ensuing years. For the eleven years 1934-1944, 556 cases of malignant
tumours of all types were recorded: 519 were carcinomas, and of these 441 (or 85 per
cent.) were primary hver cancers (Berman, 1950). Thus, for the twenty years 1925~
1944, there were al her 772 cases of of which 670 (or 86 § per cent.) were
primary liver cancers (Fig. 1).  All these cases occurred among a migratory Bantu

102 cases
(132 per cent)
carcinama
of other
organs

Fic. 1—Showing the relative frequency of prmary carcinoma of the liver 10 carcinoma of all organsin
T12 cancer cases found amongst male Bantu labourers on the Witwatersrand gold mines (1925-1934)
population of 200,000 to 300,000 specially selected and fit young adult males, who rarely
stayed longer than nine months on any mine and whose ages ranged from 18 to 45, the
average being 30 years. They were drawn from the Native Territones of the eastern
part of the Union of South Affica and from the adjacent Portuguese African posses-
sions Latterly, too, a small percentage came from Northern Rhodesia and Nyasaland,
C , they were rep of most Bantu tribes m southern Africa.
Approximately 65 per cent came from the Union of South Africa, Swazland,
B land and fand P (“South African Natives™), and 35 per
cent from the Portuguese East African Terntories (“East Coast Natives™ At the
Johannesburg Non-European Hospital during the eight-year period 1926-1933, there
were 215 cases of carcinoma, 41 of which were primary carcinomas of the liver, These

were observed amongst 41,920 patients of all ages and both sexes (Berman, 1935)

At the Miguel Bombardo Hospital, Lourengo Marques, 85 cases of primary liver
cancer were recorded during 1930-1938 amongst a hospital population of 49,000
Bantu patients (Prates, 1943) This high incidence of primary ltver cancer 1s remarkable,
for 1t represents more than double the number of cases seen at the Johannesburg Non-~
r PO, gy . ceend :

e TTae o

visceral cancer in Atnicans It accounted for 19 of 65 carcinoma cases (ot 292 per

cent ) autopsied at the Sahsbury Native Hospital, and for 25 of 228 carcinomatous
tissues (or 109 per cent ) sectioned at the Salisbury Public Health Laboratory
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Of 2,378 tissues from Natives examined at Kenya, Vint (1935) found 277 carcinomata,
including 38 (or 13-7 per cent.) primary liver cancers.

Bergeret and Roulet (1947) reported that 3540 cases of primary liver cancer are
treated annually at the Hopital Central Indigéne at Dakar, French West Africa. This
form of malignancy, moreover, accounted for 23 per cent. of all cancers m Africans
at the Dakar Pathological Institute (Jonchére, 1948).

Available statistics for the Bantu as a whole show that the post-mortem incidence
was 11 per cent. (Table V), and the relative frequency of primary liver cancer to all

TABLE V
SHOWING THE POST-MORTEM INCIDENCE OF PRIMARY Liver CANCER AMONG THE BANTU
Primary
Source Author(s) Number of | Liver | Percent,
Autopsies | it
oo _t =
City Deep Mine Hosprtal, Johannesburg, ! '
South Africa . Fischer (1929, 1932) 1,963 ' 16, 08
Non-European Hospital,
South Africa . I Strachan (1934) 1901 37 [
Government Hosputal, Salisbury, Southern
Rhodesta . Gelfand (1947) T2000 18 09
Research Laboratory, Kenya Vint (1935) 1,100 g 07
Mulaga Hospital, Kampala, Uganda Muwaz, ez al (1942) 1,104 ;o8
Total . 8068 88 ] ja

TABLE VI
SHOWING RELATIVE FREQUENCY OF PRIMARY CARCINGMA OF THE LIVER TO CARCINOMA OF ALL ORGANS IN
THE BANTU RACES OF AFRICA (PATHOLOGICAL, AUTOPSY, CLINICAL AND OFFICIAL RECORDS) ~
- Casesof ~ Casesof Prmary

Observer(s) Carcinoma  Carcinoma of

Locatty of all Organs ~ the Lner

Union of South Africa Pirte (1921), Macfarlane (1924), MacYicar !

2,565 1,336

Portuguese East Afrca  Guilis yiosny 23

Kenya Vint (1935) 16 g

Tanganyika Offical Health Reports (1925) i K

Uganda Davies (1948) 85 2

Belgean Congo Mouchet and Gerard (1919, 1926) 28 H

Fernando Po Appel (1921) 6 4
French Equatorial Africa Surmont and Sava (1927) 22

Total 2,796 1425

Per cent 100 509

other forms of carcinoma was 509 per cent (Table Vi) Among the semi-Bantu,

1).
15 3 per cent. of all cancers were primary liver cancer (Table VI
Tribal Incidence among the Bantu —Statistics for the Bantu have indicated that there
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15 an extraordinary tribal difference in incidence of the disease. The Portuguese East
African Bantu appear chiefly affected.

An analysis of the 670 cases recorded among the Bantu on the Witwatersrand gold
mines dunng the twenty-year period 1925-1944 shows that 163 {or 24 3 per cent.) were
1n South African Natives, whereas 507 (or 75-7 per cent ) had occurred in Portuguese

TABLE VII
SHOWING RELATIVE FREQUENCY OF PRIMARY CARCINOMA OF THE LIVER To CARCINOMA OF ALL ORGANS IN

THE SEMI-BANTU RACES (OFFICIAL, PATHOLOGICAL AND CLINICAL RECORDS)

Cases of  Cases of Primary

Localty Obserer(s) . Carcimomaof  Carcinoma of
all Organs the Luer
Nigena . Annual Health Reports (1927); Smuth and
! “Elmes (1934), Elmes and Baldwin (1947) 807 19
Sierra Leone . Adler and Curmmengs (1923) . 5 2
Senegal Nogue (1920) 7 7
Cameroons ol Ledenta (1939 . . . . 63 7
Total . . 882 135
Pereent . . 100 153
TABLE VIIT

$SHOWNG TrisaL DISTRIBUTION OF 670 CASEs 0F PRIMARY CARCINOMA OF THE LIVER AMONGST BaNTU
LABOURERS OF THE WITWATERSRAND GoLD Mres (1925-1944)

South African Natnes Portuguese (East Coast) Natives

Tribe No of Cases  Per cenr Tribe No of Cases i Per cent.

Xosa 36 345 Shangaan 237 467
Ponda 2 135 Mchopt 136 268
Basuto 1 130 Nyambaan bl 155
Msutu 13 80 Ton 25 50
Zute 12 73 Nyasa 3 06
Fingo 8 49 Barotse 1 03
Swaz H 49 Not stated 26 51
Hilubt 4 24 — - z
Baca 3 18 - = Z
Bechuana 2 12 — — _

enda 1 05 = - =
Ndebele 1 06 = = -
Not stated 12 73 = = =

Total 163 100

o
a
g
24
g
g
18
°

East Coast Natives (Table VIII} The average number of Bantu labourers employe
per annum over this period was 260,000,

Since approximately 65 per cent of the mine Native population was drawn from the
Union of South Africa (including British Protectorates) and 35 per cent from Portu-
guese East Africa (East Coast Natwes), the incidence of the disease was 5 per 100,000
South African Bantu population per annum, and 29 per 100,000 per annum among
the Portuguese Natives (Fig 2) Therefore, primary liver cancer occurred 58 times
more frequently among the Portuguese Natives than among the South African Natives
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Th; reason for ﬂ}lS.lS not obvious. There is no appreciable difference in their general
physical characteristics, but geographical and meteorological differences do exist.
The altitude of_Portuguese East Africa is considerably lower and the climate is moister
and more tropical than that of the Union of South Africa. In Portuguese East Africa
the crops cultivated are more tropical, and amimal proteins and milk are probably less
plentiful in those parts of the country where the tsetse-fly is endemic. Intestinal and
other parasites may also be more frequent than in South Africa, but definite information

on these wmtiological factors is not yet
available,

With regard to tribal distribution, the
Shangaans and the Mchopi showed the high-
est incidence “of the disease among the
ngP“ East Coast Natives (Table VIII); between
»000 them they were responsible for 73 § per cent.
of all cases. Among the South Afncan
Natives, Xosas ranked highest with 34 5 per
cent., followed by Pondos and Basutos with
13-5 and 13 per cent. At the Non-European
Hospital, the tribal distribution was more
evenly divided, Zulus and Msutus bemng

chiefly affected (Berman, 1940).

The relative frequency of primary liver
cancer among the Bantu mine workers on
the Witwatersrand is much higher than

5 per among the Bantu population of Johannes-
100,000 burg and 1ts surroundings. This is to be
expected, for as will be seen, primary liver
cancer 15 much more frequent in males than
507 ct“ in females, and occurs especially in a yourllg
o lases Ses age group such as predomunates on the go
mgtliaenc;:: f.°’“£3!i“’“c&'s“’"(?:ﬁué'.ﬁ;"ﬁiii mines In the absence of vital statistics from
Afncan) and South African Bante employed on  the South African Native Territories, no
the Witwatersrand gold mines .
definite opmion can be expressed concerning
the incidence of the disease for the bulk of the South African Bantu population.

Among Oriental Races.—There must be some factor which 15 common for the hivers
of Bantu and Onental races but 1s absent or less operative 1n those of Europcans of
North Amerncans, since among some Oriental people the ncidence of primary lver
cancer 1s sometimes as high as in the Bantu

This s ind d by comp i which show that the autopsy rate is 0 76 per
cent (Table IX), and the relative frequency to all forms of carcinoma ts 139 per cent.
(Table X)

Post-mortem statistics have shown that the hver 1s the organ of highest cancer
frequency 1n a number of Far-Eastern aities, including Batavia (Bonne, 1937, Singa-
pore (Tull, 1937) and Manila (Vedder, 1927) In Tokyo the liver ranks second as a
cancer site, being superseded 1n thus respect by cancer of the stomach (Nagayo, 1933)

35

30

25

20

South
African
Natives

Per 100,000 Mine Population
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TABLE IX
SuowlM:- lNCu:EM‘E OF PRIMARY CARCINOMA OF THE LIVER aMONG ORmNTAL RA(‘B (AUTOPSY Rrcorps)

No of
Race Locahty Author(s) U et ’ Pnn(lgry Liver  percent
Chinese  Federated Malay
States Daniels (1908) P
Sumatra Sniyders and Straub (1923);
Kouwenaar (1932) 23,764 215 0%
- ,!l!_o;\ln(e ) . - ol
Smgapore u! ,
Peiping . Wuand Kang ( !
Vancouver . Strong and Patss (1932) .
Fillpinos . . Smith dc Leon |
I 13,876 61 041
Indians Calcutta + Rogers
" Bombay . . oharpureum 18 .| 1478 ! a7 032
Punjab Nath and Grewal (ms) .
Madras . Thang:ve'lu 1939 . ¢
Japanese Kioto . Suzuks (1914)
Tokyo Tshibashi and ‘Takatsu
(!
Kyushu . Yamane (1918) . 15,565 151 097
Nugata Hudimaks (1936)
Formosa . Usuda and Uchida (i941) ~
Javancse  Sumatra Sniyders and Straub (1923),
(Malays) Kouwenaar (1932) 8253 109 131
Java Bonne {1935) ..
Totat . 76196 583 076
TABLE X

SHOWING RELATIVE FREQUENCY OF Pumuv Liver CANCER TO CARCINOMA OF ALL ORGANS IN ORIENTAL
(POST-MORTEM STATISTICS)

Cases n'f ases of
Race Locality Authar(s) Carcinoma of Primary Lner  Per cent
all Or;aru Cancer
Chunese Hong Kong Jeffreys and Maxwell (1905)
Federated Malay
States Maxwell (1908) !
Singapore Sniyders and Straub (1923) 456 150 33
Sumatra Snyders and Straub (1923),
Kouwen 7 (1932)
Java Bonne (19}
Filipinos Mamla Smith (1926)< de Leon
{1 275 61 22
Indians Calomta Rogers (1925)
‘Bombay Gharpure (|927 amended
948) 22 39 175
Punjab Nath and Grewal (IQJS)
Madras Tnangavela (194 i
Sapanese  Kioto Suzyks (1914)
Tokyo Tehibashi and Tak !
(913), Nagayo 153 3,149 29 75
Kyushy ‘Yamane (1918)
Nugata Hudlmzk 936) J
sgnse  Sumaira * Soyders and Simup (wzm
alays) Kouswenaar
1ava Bomme (19593 ¢ } 2 ” e

Total 4364 608 139
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The excellent studies by Smijders and Straub (1922, 1923) and other observers in
Indonesia have for long indicated that pomary liver cancer is by far the most fre-
quent form of carcinoma among Javanese and immigrant Chinese labourers working
on tobacco and rubber estates in Sumatra. Indeed, among the Javanese this malignancy
occurs almost as readily as in the Bantu mine-workers of the Witwatersrand.
Kouwenaar’s (1932) autopsy statistics show that primary liver cancer accounted for
79 3 per cent, of all carcinomas among male Javanese, 31-5 per cent among Chinese
males and 6-2 per cent. among Javanese females. Bonne (1935) recorded a somewhat
simular incidence among the Chinese of Java, who, unlike their compatriots in
Sumatra, are for the most part born on that island and have lived there for generations.

The only other available mformation concerning primary liver cancer 1 Asia is as
follows:

Degorce (1913) recorded 36 cancers of the liver among 444 biopsy carcinoma
specimens obtained at operation from Annamites at Hanoi, French Indo-Chma
Bablet (1932), of the Hanoi PasteurInstitute, found 15 such tumours among 448
cancers.

Usuda and Uchida (1941) discovered 14 primary liver cancers among 502 autopsies
on Formosans performed at the Tathouku Impenal University Medical School,
Formosa, the large island off the Chinese coast, This gives the very hugh autopsy rate
of 2 7 per cent.

At a hospital in Hainan, another large 1sland off southern China, however, Bercovitz
(1941) saw only 4 cases of liver cancer among a total of 451 cancers.

In Korea, Yun (1949) found 24 lrver cancers among 429 carcinomas, mostly
surgical specimens, examined during 1925-1939 at the Graduate School, Seoul
National University 3 .

Sniyders (1933) found 2 cases of hepatocellular cancer among 13 carcinomas obtained
at autopsy on Tamils from Colombo, Ceylon In Ceylon, Cooray (1944) saw oxfly 4
primary liver cancers among 1.815 carcinoma biopsy specil removed at op:

It must be remembered that with the notable exceptions of Indonesia and Japan,
there 15 a dearth of cancer statistics for the greater part of Asiaz we sull have
an incomplete knowledge of cancer distribution among the various races of that
continent, This 15 due possibly to the scarcity of medical centres where routine post-
mortems are carried out, and partly to religtous restrictions or popular prejudice
agamst autopsies At the largest teaching hosprtal m Punjab, for example, only 3%3
autopsies could be performed between 1921 and 1931 (Nath et al., 1933). It “ou]
appear, however, that primary liver cancer, hike cirrhosts, occurs relatively frequently

of the opinion that the disease ** . . occurs
1n some parts of Indxla: Forsyth Q922) “:?i.,\ e —p-'. non that the discase ® . - occus

** According
' on in South

India. m Madras they found 29 such cases as well as 20 cases of secondary cancer and

17 doubtful cases .
On the other hand. Dr Khanolkar, of the Tata Memorial Hosptal, Bombay, hg:

informed the author that his expenience of twenty-five years has led hum to conclu ¢

that primary Iner cancer 1s not more common in Bombay than in Europe. This opinto
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15 hened by the recent post tem statistics of Gharpure (1948) For a better
understanding of the incidence of cancer 1n Asta, more autopsy records are obviously
necessary. The vast area and population (over 400 millions) of India and Pakistan
provide a diversity of condittons which mught cause constderable differences between
the vanous regions.

Australia and New Zealand.—Cancer statistics for the aboriginal races are also
scanty. Cleland (1928), in a general survey of disease among the Australian abongines,
found 3 cases of primary liver cancer among 10 cases of carcinoma

For the Maons of New Zealand, official statistics (1926) for the five years ending

TABLE X1
SHowiNG 254 Cases OF Privary LIVER CANCER IN Mawivats AnD Brrps
{As recorded i the literature}

Wiid
Mammal

Ividd  Dom
Bird  Fowl

Duck | Sheep Horse! Pig

Author(s) | Bowne| Dog Cat

i
Fadyean (1899)
ticker (1902)
Trotter (1904, 1905)

urray (1
ocst and Ernestt (1916)
Siedamerotzky (1916) !
Fox (|
Hoogland (1926)

eldman (1928)

“dlwal 1 uBan

FTEETTT T v

|
!
i
i
l

- 2
— - G
to 3 -

T T wl

Thatld

anghof (1932)
Montpelber and Dieuzede
932)

0
Jackson (1936) .
Feldman (1936)

Norris (1936)

Kahlau (1937)

Winer and Schroeder (1940)
Willss (1948)

Campbell {1949) !

[T el
ESRNRRRRER|

fal il
B
PETED Y wt
RSN I I
=l
P
|

PUTT et

o 1 et =l

Total

3
3
=
s
i
“
l o
-
-

1924 show 69 deaths from malrgnant disease (41 males and 28 females). These included
8 cases of primary liver cancer—all in males

Mammals and Birds.—Records of cancer in the lower amimal kingdom are not with-
out since the study of tumours may yet prove important mn
our ultimate understanding of the cancer problem

Primary liver cancer 1s not unusual in amimals, and has even been found n a frog
(Willis, 1948) The number of cases reported in the available literature totals 254,
mosily m domesticated ammals and birds (Table XI) It 1s noteworthy that this total
included 120 cases in aged catle observed m a simgle year at a Glasgow abattoir
(Trotter, 1904, 1905)

The recent study by Campbell (1949) of hitherto unrecorded primary liver cancers
n female ducks of the Khake Campbell breed deserves special mention Altogether
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ST }B

g,

3

Fio 3 -~Showng geographical areas of known or suspected high primary liver cancer incidence.

Judmg 17 } ltular, 1 cholangiocellular and

22 such cancers were discovered,
4 mixed tumours. Extrahepatic metastases were found 1n IO instances, chiefly in the
Tungs.

Biopsy fragments of a hepatocellular tumour were successfully cultivated on the
chorioalantoic membranes of fertilised eggs, and n the anterior chamber of a guinea-
pig's eye. Salme suspensions of the same tumour produced hepatocellular and
cholangiocellular cancers respectively when oculated mto the livers of two young

ducks of the same breed. There were no metastases.
Biopsyfr of amixed tumourimplanted into the Iiver of a third duck developed

nto a large hep Ilular cancer with in the lungs, kidney and ovary.




CHAPTER Il
COMMENT AND SUMMARY OF INCIDENCE

THE fotegoing statistics, dating from the early part of the present century, have been
denved from every source of cancer literature available to the author, They embrace
the majority of primary liver cancers recorded during that period, and constitute as
reliable statistical data relative to the disease as are awailable to-day. It must be
remembered, however, that information from certain parts of the world 1s limited*
statistics for South Western Africa and for Central and South America are singularly
lacking, and for the whole of India and Pakistan, with a population of more than
four hundred millions, only six papers on the subject have been published so far.

The saltent features of the present survey are that primary liver cancer is by no means
confined to man, and that while 1t is extraordinarily frequent among native African
and Ortental races, it 15, on the contrary, very uncommon among the people of the
Western nations Geographically, the area of high prevalence extends from the West
African coast, along the south-eastern and eastern portions of Africa, across eastern
and south-eastern Asia, to and including particularly Indonesia, the Philippines,
China and Japan (Fig 3)

PRIMARY LIVER CANCER IN THE BANTU RACES OF AFRICA

Primary liver cancer is the most frequent form of malignancy encountered in Bantu
males It was responsible for 86 8 per cent of alt cancers 1n Native mine-workers on
the Witwatersrand (Fig 1), and for 319 per cent. of cancers in Bantu males treated at
the Johannesburg Non-European Hospital, in Bantu females, the incidence was

&1 mer cent rarcinama af the genital cuctam (78 mor mame A ATl aoooous NN

1-1 per cent. of post-mortems (Table

In Portuguese East Africa, 85 cases were treated 1n one hospital during nine years
(Prates, 1940) These figures are significant, for the maidence of the disease among
similar Africans working on the Witwatersrand gold mtnes was almost six times that
of the South Afncan Bantu (Fig 2).

Records from other parts of the African continent point to a stmular hugh 1ncidence,
Table VI demonstrates that m such widely separated terntories as Portuguese East
Affica, Kenya, Tanganyika, Uganda, Belgian Congo and French Equatorial Africa,
the frequency of primary liver cancer to cancer of all organs vares from 33 per cen!i
to 60 per cent., and 1s hkewise the most frequent form of cancer in males Among West
Coast Negroes, classified by Johnston (1922) and Seligman (1930) as sems-Bantuy, the
disease 15 also relatvely frequent (Table VII). ’

15
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PRIMARY LIVER CANCER AMONG ORIENTAL RACES

Cancer statistics for Eastern races are somewhat similar. Despite fluctuations among
individual race groups, the relative frequency of primary liver carcinoma to all cancers
15 13:9 per cent. (Table X), and the post-mortem nctdence 1s 0 76 per cent. (Table IX)

A detailed analysis shows (Table IX) that in the Javanese (1-31 per cent.) the post-
mortem incidence was shghtly higher than in the Bantu, and the Japanese figure
(097 per cent.) almost equalled that for the Bantu. Among Chinese 1t was 09 per cent.,
Filipinos 044 per cent., and Indians 0 32 per cent.

The relative frequency of primary liver cancer to carcinoma of all organs in Javanese
males and females (41-6 per cent) and 1 Chinese (33 per cent.) approximates that for
the Bantu; in Javanese males almost §0 per cent. of all carcinomas are pnimary fiver
cancers. Among Filipinos and Indians the few available statistics indicate the relatne
frequency as 22-2 and 17-5 per cent. The Japanese rate is 7-5 per cent. of all cancers,
carcinoma of the stomach being the most frequent cancer in males, and carcinoma of
the genital system in females. It must be mentioned that gastric cancer is infrequent
among both Bantu and Malays. However, according to Nagayo (1933), primary liver
cancer ranks third in frequency in males and sixth 1 females in Japan.

PRIMARY LIVER CANCER AMONG PEOPLE OF THE WESTERN NATIONS

Primary carcinoma of the liver 1s very rare in Europe and America. The post-
mortem rate 1s 0 14 per cent. and 0 27 per cent, (Tables I and 1I), and for all cancers it
15 responstble for but 1-2 per cent and 2-5 per cent tespectvely (Tables I and 1Y)
The organ most frequently affected is the stomach (Hoffman, 1934).

Gnass1 (1941), 1n a survey of 2,870 surgical and post-mortem tumours at Jersey City,
found only 4 cases of pnimary lver cancer, representing 0 1 per cent. of maltgnancies,

Among Western races living in Afrtea or Asia, pnimary liver ciacer is as rare as it 5
1 Europe or America. Only 4 such cases were recorded at the ]ohanncsburg General
Hospital during the ten years 1925-1934 (Strachan, 1934), and of 114 specimens of
primary liver cancer examined by Simson (1936), 4 were from Europeans Among
Eurafricans (“Cape Coloured”) Strachan (1934) encountered only 1 case

PRIMARY LIVER CANCER AMONG ORIENTAL AND NEGRO RACES IN AMERICA
Case reports of primary hver cancer n American Negroes and in Chinese, Filipmo
and Japanese immugrants 1n America are frequent. In San Francisco, Wilbur &1 ai
(1944) found that 35 per cent of thewr cases had occurred in races which comprise 2

small proportion of the popul: Chnese, Jap Filipinos, Ethiop! ;
and Natne Amernicans, and remark  *“We are impressed by the fact that 19 per cent. ©!
our cases occurred 1n Chinese.” 10

At the Vancousver General Hospital, Strong and Pitts (1930, 1932) discover
primary hver cancers among 139 autopstes on Chinese; these people are mostly ";1\31.
grants born i Kwantung province of southern China, and hence the data do not ‘x;
us to discrimunate betwcen environmental and genetic factors. During the same penos
there were only 2 cases of this form of cancer among 1,828 autopstes on white patient
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Apparently we have no data for the incidence of primary liver cancer among the large
populations of Chunese and Japanese born in North Amenca.

Similarly, in Curagao, Netherlands West Indies, Hartz (1945) found 5 instances of
primary liver cancer 1n 33 autopsies on Chinese against only 4 instances in 1,350
autopsies on Negro and white subjects.

From the few available post-mortem statistics, however, it will be seen that the
ncidence of liver cancer among American Negroes, although higher than in Europeans,
15 very low by comparison with similar statistics from Africa and the Orient,

At the New Orleans Hospital, where almost half the patients treated are Negroes,
Boyce and McFetridge (1934) found 28 cases of primary liver cancer, of which 18 were
1n Negroes. All 6 cases recorded by Lynch (1937) at the Roper Hospstal 1n Charleston,
South Carolina (a hospital used almost exclusively by Negroes), were Negro males.
These had been found in 1,652 autopsies, of which 1,529 were Negroes

Qumland and Cuff (1940) reviewed 300 cancer cases discovered at post-mortem in
Negroes of Tennessee: primary liver cancer was seen three times 1n 82 males and once
m 218 females.

Of 1,817 consecutive ‘autopsies on Negroes in Freedmans® Hospital, Washington,
D.C., 12 revealed pnimary carcinoma of the liner and 166 cancers of all types, giving
an autopsy incidence of 0 66 per cent. for primary carcinoma of the liver, and 7-2 per
cent, for cancers of all types The ratios in each group were higher than those previously
reported in the United States of Amenica and in Europe (Webb, 1945).

Among 2,553 autopsies on Negroes in Panama, mostly from the British West Indies,
Tomhnson and Wilson (1945) found 290 carcinomata, including 15 primary liver
cancers This gives an autopsy rate of 0 5 per cent. for primary liver cancer and 5 per
cent. for cancers of all organs

K vay (1944) has coll d data upon the incid of primary liver cancer in
Negroes i1n the United States. (@} The stztistical evidence provided by the Umited
Quatar Thieann af the Cancne and hy tha Mateanalitan Tafa Aconenana Mamanne o

to the percentage of Negroes in the population, which ranges from 0 1 (Sou;h Dakota)
PR SR - - P

published cases come leaves no doubt that the Negroes of the “Deep South™ are under-
represented in the literature, and until we know more about them no exact comparison
of the two races in this respect can be made But the figures already available suffice
to show that the incidence upon the American Negro 1s not anything like as high as it
1s upon the South African Bantu.

From the foregoing, 1t 1s clear that there 1s 2 marked contrast 1n incidence of the
disease among the different races of mankind Primary carcinoma of the hver, rarely
seen among Western people, occurs relatively often and with roughly equal frequency
m the African and some Ortental members of the human race Moreover, among Bantu

and Javanese males, tt 1s undoubtedly the commonest visceral cancer encountered
reL—2
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Since the disease appears to single out pigmented people, many writers have been
inchined to attribute the extraordinary distribution to racial or genetic factors, A"
discussion on the subject, however, is not relevant at this stage. 1 have dealt with 1t
elsewhere in this book (see Part 1V, Ztiology). My own view, based on experimental
and pathological evidence, is that sensttrvity to prrmary liver cancer 1s due to
environmental causes rather than to genetic factors.

SUMMARY OF INCIDENCE

1. Pnmary lwver cancer is very rare among all Western people, irrespective of
whether they bive in Europe, America, Africa or elsewhere, The autopsy rate is 0 14 per
cent. in Europe and 0 27 per cent. m America. The percentage frequency to all forms
of cancer is 1-2 per cent. in Europe and 2'5 per cent. n America.

2. On the other hand, primary liver cancer 1s relatively common among the Bantu
races of Africa and among certain Oriental races, in some of whom t is more than forty
times as frequent as in Western people. The autopsy rate for the Bantu is 1-1 per cent,
and 076 per cent. for the Oniental races.

3. Among Oriental races the post-mortem rate is as follows: Javanese (Malays)
1-31 per cent. ; Japanese, 0-97 per cent. ; Chinese, 0 9 per cent. ; Filipinos, 0 44 per cent.;
Indians, 0 32 per cent.

4. The percentage frequency of primary hver cancer to all other forms of carcinoma
1s as follows -

(@) Among all Bantu races of Africa, 509 per cent.; among the young male Bant
employed on the Witwatersrand gold mines, 86 § per cent ; in Banty females, 51 per
cent., among semi-Bantu, 15-3 per cent (5) Among all Oriental races, 13-9 per cent.j
among Javanese (males and females), 41 6 per cent. : males only, 79 3 percent.: fcmalef
only, 62 per cent.; among Chinese, 33 per cent ; among Filipmnos, 22:2 per cent.;
among Indians, 17-5 percent. ; among Japanese, 7-5 per cent.

5 Primary lver cancer is almost six times more frequent in the East Coast
{Portuguese East African) Bantu than n the South African Bantu

6. The Chinese immugrants in Sumatra, and (according to isolated accoums).l;
some parts of the Western Hemisphere, as well as Chinese born in Java, show a hig
mcidence of the disease. .

7. The incidence of the disease among Amernican Negroe§, although higher than in
Europeans, 1s very low by comparison with Africans and Orientals

8. Over 250 cases of primary liver cancer have been reported in mammals and birds.



PART 11
CLINICAL MANIFESTATIONS

CHAPTER IV

GENERAL ETIOLOGY CLINICAL CLASSIFICATION TYPICAL
CARCINOMA OF THE LIVER — GROUP I: FRANK CANCER

GENERAL £TIOLOGY

Sex.—Primary liver cancer is predomnantly a disease of males Of 163 cases analysed\

(1939), and 47 of the 49 recorded by Wilbur e al. (1944). Among 134 Chinese cases
all but 1 were males (Tull, 1932).

For the Bantu, all 670 cases recorded on the Witwatersrand gold mines were men (it
must, of course, be remembered that the whole Native mining population 1s male)
Of the 41 cases treated at the Johannesburg Non-European Hospital, 36 were males;
80 of 85 cases 1n Portuguese East Afnca (Prates, 1940), and 28 of 29 cases in Uganda
(Davies, 1948) were males

TABLE XIt
SHOWING AGE DISTRIBUTION OF PRIVARY CARCINOMA OF THE LIVER 1 443 BANTU Cases (1925-19:4)

Years Yo\ Percent

11-20 T T s

213 210 a3

3140 is2 343

41750 5 103

5160 [t} 25

81270 1 02
Total 1000

|
i
i

Lrae. s

Age —No age 15 exempt from primary hiver cancer; 1t 1s even found 1n very young
R S Mttt c

the decennium 21 to 3U years (lable XII).
In Europe, America, Japan and elsewhere the disease 15 very rare before 40 years,

the majonity of cases occurring in the fifth and sixth decades (Eggel, 1901, Yamagina
1911). o

19
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Primary Liver Cancer jn Childhood.—Primary liver cancer has been encountered m
children of all ages. Noeggerath (1854) observed a case in a newborn child. Widenhofer,
and Wilbur et al (1944), each reported a case in a three-day-old child. In the latter
there wasalready a metastatic growth in the arm, Wollstein and Mixsell (1919) desenibed
the condition in a baby aged 4 months.

Danste (1922) found records of 23 cases in children under 2} years, whilst other
mvestigators—including Phulipp (1907), Castle (1914), Griffith (1918), Kilfoy and
Terry (1929), Prrie (1932), and Platou and Hill (1942)—have at different times tabulated
and discussed simular cases in older children.

Herxheimer (1930) was able to find 44 descriptions of cases in children under 10 years
of age. Stemer (1938) reviewed 105 cases n children under 16 years, of which 75 pre-
sented definite evidence justifying the diagnosis In 1942 Tomlinson and Wolff brought
the total to 82 cases. To date there are almost 100 such reports 1n the hterature, The
youngest case thus far observed 1n the Bantu was a child aged 10 (Pirie, 1921)

Heredity.——Observations by Slye (1916), Pybus and Muller (1942) and other geneti-
cists on the inhenitability of spontaneous tumours in mice, have suggested that here-
ditary factors may explain the striking differences in the distribution of primary
liver cancerin man This theory, however, has not been proved

The only connection between heredity and primary liver cancer thus far claimed wasa
report by Hedinger (1915), who found the disease 1n two ssters aged 71 and 77 years.

Trauma,—A previous history of trauma 1s most unusual. I have found only four
instances 1n the literature where malignancy was believed to have been precipitated
by an abdominal injury

Acland and Dudgeon’s (1902) case had received three blows on the abdomen fifteen
months before the onset of his 1llness. Hicks (1929) recorded a case with a history tjf
trauma over the liver region, but this had occurred five years previously. Crawford’s
(1931) patient had received a blow on the abdomen six weeks before admussion to
hospital. Calcagni (1933) stated that his case had been struck wn the right hypo-
chondrium, and died five months later from primary liver cancer. In all these cascs,

however, the trauma may have been fortuitous

Cholelithiasis.—A possible r hip between gali-stones and primary liver cancer
has been suggested by Sanes and MacCullum (1942), who reported 2 cases of chol-
angroma associated with cholelithuasis, and quoted only two others from the hlerfmﬂcz

Cholelithasis 1s very rare in the Bantu (Loprs, 1947) Thave seen no cases of primary
Tver cancer assoctated with cholelithiasis.

CLINICAL CLASSIFICATION INTO FIVE GROUPS
One Typical (Group Iy, Four Atypical (Groups Il to V)

A study of 75 Bantu cases of primary liver cancer has indicated that the chmcilnI
course of the disease 15 by no means umform Symptomatology 1s depenldent UPOcs
three factors rate of growth, hcations and or p pur}wfs'
I have divided my cases into five clinecal groups (one typical, four atypical) as fgl o‘cn;

Group 1 Frank cancer 1¢ where the symptoms indicate primary Ttver involvent

(47 cascs, or 62 7 per cent of the total)
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Group 11. Acute abdomunal cancer: where the symptoms are associated with an
acute abdomunal catastrophe (6 cases, or 8 per cent of the total).

Group IIL. Febrile cancer: 1 e where fever is the salient clinical feature (6 cases, or
§ per cent. of the total).

Group IV, Occult cancer: m these cases malig is d d accidentally
(12 cases, or 16 per cent. of the total).

Group V. Metastatic cancer: here the symptoms are referable to the organs mvolved
by metastases rather than the liver (4 cases, of 5-3 per cent of the total)

1 have found this classifieation equally sntlsfactory for the cases of primary liver

cancer recorded 1 the hiterature.

TYPICAL CARCINOMA OF THE LIVER

GROUP I--FRANK CANCER
(62 7 per cent of cases)

1n this group are included cases where the signs and symptoms are seferred to the
Iwer from the beginning in patients previously in good health. This type of cancer,
too, 1s the one 1n which a correct diagnosts can be made with confidence.

‘The most striking clinical findings are asthenia, loss of weight, abdomtnal pan and
tenderness, and enlargement of the liver Less frequent signs are an®mia, jaundice,
ascttes, penipheral cedema, dilatation of the superfictal abdomimal veins, dyspneea and
hzmatemesis,

Mode of Onset —Usually d by signs are ed in the early
stages, for the disease makes steady, silent progrcss over an mdefinite pertod. On this
account patients may be ignorant of their ailment until the cancer has reached alarming
dimensions

The prodromal symptoms are vague and mdefinite, and are attributed to gastric
disturbances, ¢ g Jack of appetite. Nausea and intermuttent vomiting was experienced
n 19 per cent of my cases, Although constipation 15 the rule, in 12 per cent. of my
cases diarrhera occurred In rare mstances there may be abdominal pressure and a
sense of fullness in the upper abdomen, principally after meals. Only 25 per cent of
my cases had any symptoms within three months of therr first reporting 11l The majority
dated the onset of the disease six to thirty days before admission to hospatal.

SYMPTOMS

A study of the pathology has revealed two separate lestons in primary carcinoma
of the Lver, namely.canceraus filtration and cirrthosts Thesefactors, taken collectively,
have a direct beaning on the climcal picture now following, as each 1s responsible for
well-defined clinical signs Thus asthema, loss of \velght emactation and anzmia are
due to general constitutional disturbances with 1
disease Laver enlargement, tenderness and jaundice are the direct effects of carcmo-
matous infiltratton; and ascites, dilatation of the superficial abdomimal veins, &dema
and hematemes:s are the results of cirrhosis

Asthenia.—Loss of strength 15 one of the most constant features and occurred 1n
86 per cent of my patients Although mining, the occupation of most of my cases,




calis lor sustained physical effort, weakness was usually first experienced only a few
days before admission to hospital. Thereafter, it progressed so rapidly that they
found themselves unable to perform their work. It was this symptom which usually
forced them to seek medical treatment. The late onset of asthenia is remarkable because
autopsy not long afterwards often revealed carci lving major
portions of the liver, apparently of long duration,

Asthenia may be due to diminished metabolism of the hver, to toxic products
arising from necrosis of tumour tissue, and possibly to secretrons ortginating in the
tumour cells.

Abdominal Pain.—Pain occurs in more than 90 per cent. of cases It is of a dull
aching character localtsed to the right hypochondnum
Not infrequently it is referred to the back. Pam,
though constantly present, 1s more marked on exer-
tion. It has no relationship to meals With advance of
the disease, the pain mcreases in severity.

Severe pain 1s due to perihepatitis or to rapid stretch-
ing of the liver capsule resultng from sudden increas®
in growth of the tumour mass The most excruciating
pamn 1s expenenced when the tumour spreads to the
draphragm. Where pain is absent or only shght, the
growth 1s usually deep-seated.

Dyspnea.—Breathlessness, especially on exertion,
was present i 25 per cent of my cases. Jt was
usually a late symptom, and was most marked in case>
with ascites, anzmia, cachexia and pulmonary
metastases.

Pruritus—Pruritus has been mentioned by som¢
observers as bemng intense in primary liver cancer
1 have not found this the case in any of my patients.

B Fic 4—-dPr5Tary liver cancer n a PHYSICAL SIGNS
antu age The enlarged Iiver . i i
has been outlined This patient died Cachexia and Emaciation.—A loss of weight and

{:s,.‘,’pﬁhi';s'a‘,’m‘;“k‘ after the photo-  flesh is most common, and occurred in 83 per cent. ©
my cases.

In the earlier stages, however, even when nodular enlargement of the iver can be
felt, there may be ittle to note m the patient’s appearance, The general condition 1;
good, and 1 many cases may remain so duning the greater part of the illness, but witl
advancing disease the weight rapidly decreases and a condition of cachexia s;ls ":i
The eyes become sunken, the cheeks and temples fall i, the features become pinche
and the face hollow and haggard. The skin ts rendered inelastic by the abscrpnon_&lfﬂf.l‘\vl;

1 - o, .

wis 3,966 grm, The right lobe of the lver enlarges most frequently. ‘Lhe neaviest nesd
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encountered thus far, 24 1b. or 10,896 grm, was recorded by Cooper-Cole ef al.
(1935)

The lower outline of the liver may be visible as well as palpable, and jts edge is found
to be firm, hard and irregular. Very large masses occasionally appeat to be fluctuant.
The extent of the enlargement usually vares from 2 to 4 inches below the night costal
margin, to the level of the umbilicus. In one of my cases it was felt in the eprgastrium
only. The Liver mass may occasionally reach far below the level of the umbilicus;
in two of my cases practically the whole nght side
of the abdomen was occupied by the tumour (Figs.
Upward enl resulting 1n jion of
the base of the right lung, occurs less frequently, and
was noted by the author 1n only 13 cases, in the
majority of whom the upper margin of the liver was
found at the level of the fourth nb. A radiologtcal
feature was fixity of the diaphragm.

Trregulanty of the liver edge 1s due to the presence of
carcinomatous nodules. These occasionally become
softened as the result of necrobiosis, and on palpation
a feeling sug of fl ion 1s elicited. T
15 then a marked feature.

Tenderness of the Liver.—The lver is tender to
palpation 1 90 per cent. of cases The degree of

d S varies bly in individual patients.
In deep-seated tumours and m the early stages of the
disease 1t 15 mild, but 1 cases with nodular formation,
with perthepatitis and in termmal stages of the disease,
tenderness may become so pronounced as to render F]F;:';an d6—a ;m 6 "
palpation of the Liver difficult ey et T sase of

Jaundice.—Jaundice 1s a vanable sign despite exten- L‘ﬂf o “‘;I liver 15 below the um-
sive and at times almost total destruction of normal m‘.,‘ii,x‘éaai'én'e‘s.‘éu“m";'&io,ﬁﬁé’x
liver tissue. Eggel (1901) found jaundice in 61 per cent,  Vemns, @dema of the lower estrem-
of cases; Tull (1932) 1n 34 per cent.; Smith (1933) in S5 ind APy of the thoracic
72 per cent, and Wilbur er al. (1944) 1n 60 per cent.
of cases In my series 1t was present in 45 per cent. of cases, and always appeared
late 1n the progress of the disease.

It 15 usually first noticed m the conyunctivie eleven to twelve days before death
The mucous membranes of the kips and palate are affected later 1t 15 mld to moderate
n degree, bemng pronounced 1n exceptional cases only, but once 1t has appeared
1ts progress 15 rapid.

The degree of carcimomatous infiltration appears to have little relationshyp to the
mcidence of jaundice. This 1s remarkable, for a large number of cases have been
observed at autopsy where, although the liver was almost totally replaced by new-
growth, jaundice was esther absent or only mld in degree.

‘Where jaundice 15 present the icteric index 18 always rased. In my senes of cases it
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varied from 7 to 60 units. The highest icteric index was found in a case with the slowest-
growing tumour. This patient was in hospital for over four months.

The van den Bergh Test 1s not uniform Some cases yield a “prompt direct™ result,
others a “delayed direct,” some an “indirect” and others even a “biphasic” result. In
a recent case the van den Bergh reaction was seen to change as the disease progressed,
On admission to hospital it was negative. Six weeks later it was *“posttive mdirect,”

TABLE XilI
Broop PICTURE IN 21 BANTU Cases oF PrivaRy CaRCINOMA OF THE LIVER
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whilst twenty-five days afterwards (or seven days before death) 1t yrelded a “weak
biphasic™ reaction

Ascites.—Accumulation of serous flind in the general pertoneal cavity 1s frequent
Eggel (1901) found it m 58 5 per cent of cases, Tull (1932) in 47 per cent., Sm[th
(1933)1n 72 per cent., and Wilbur ef al (1944) m 60 per cent. of cases In my own series
1t was present in 55 per cent, of cases.

The appearance of the abdomen depends upon the quantity of fluid present Those
patients who Iive Jongest present a gradual uniform enlargement of the abdomen. The
appearance of the patient 1s then charactensuie The atrophied thoracic muscles show
up the bony skeleton in marked contrast to the swollen abdomen In the more advanced
cases of ascites the umbilicus protrudes (Figs 5 and 6) Shiftung dullness and a flud
thrill are always obtamed Ascites appears relatively early, 1t was already evident in
the majority of my cases at the time of admussion to hospital. .

The quantty of ascitic flurd vartes considerably, but m many cases it may be s0
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great that the abdomen becomes tense and ghistenung Ascites may interfere with
respiration, and the heart action may be embarrassed Repeated paracentesis is }hen
. RIS S U O
from 2 ruptured nodule on the surface of the liver), or bile-stained. It 15 alkaline, with
a specific gravity not higher than 1023. It does not coagulate spontaneously and
contains no sediment, nor does 1t contain mucm, nucleo-protei or sugar The albumin
content is i d. N pi may reveal lympt 1
[t ytes, endothelial cells and erythrocytes. Polymorp 1 leucocytes are
oecasionally seen, Carcinoma cells were not observed by the author, and cultivation
for micro-orgamsms yielded negative results

Ascites is due mainly to obstruction of the portal circulation, either as the result of
the associated cirrhoss, pressure by metastatic glandular enlargements outside the
liver, or ion of the sil ds (Fig 44), thereby setting up venous

and hromby In many ad d cases thrombosis has been
observed to spread along the inferior vena cava and even into the heart (Counsellor
and MclIndoe, 1927; Culpepper and Von Haam, 1934). Thrombosis of the portal vein
was the immediate cause of death in the case described by Liesch (1931).

Splenomegaly.—The spleen 15 usually enlarged from three to four finger-breadths
below the left costal margin, and 1s of firm consistence. In my series of cases the
smallest spleen weighed 200 grm , the largest 900 grm , the average 400 grm.

In tropical countries, however, where malana is endemic, splenomegaly 1s of common
occurrence 1n the average population, and is therefore of no special diagnostic
significance for primary liver cancer,

Venous Hum.—A humming sound or murmur may occasionally be heard on auscult-
aung the liver tumour This sign was noted in only one of my cases, which proved to
be the largest tumour of my series. It is possibly due to excessive vascularity of the
growth, or to constriction of the infentor vena cava.

Anemia.—Progressive blood changes indicative of secondary anazmia are con-
stantly found in the late stages of primary liver cancer Table XII shows the
penpheral blood picture in 21 Bantu cases,

From this table 1t will be seen that the h bin content was d hed 1n
every case. The percentage hzmoglobin varied between 20 and 90, the average
being 75 The colout index, with the exception of 3 cases, was below 1 The erythoro-
cyte count was noticeably dimmished, 10 one case (No 42) 1t was 1,500,000 per
cmm The leucocyte count vaned from normal to a moderate leucocytosis, A lympho-
cytosis of over 30 per cent occurred m 9 cases. The character of the red-blood
corpuscles appears to be altered to a marked degree 1n some instances anisocytosis
was present in 10 cases, potkilocy m 5, and p 1n 8 cases. Hypo-
chromasia was observed in several cases Eosimophilia was associated with parasitic
wnfestation of the alimentary tract

Dilatation of the Superficial Abdominal Veins.—A sign of lesser frequency in primary
fiver cancer 1s prominence of dilated abdomtnal veins This was noticed in 19 per cent.
of my cases, m all of whom the veins became vistble only late m the course of the
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disease. Smith (1933) found this sign in 32 per cent. of cases and Tull (1932) described
1t in 52 per cent. of cases.

In most instances the veins affected are above the level of the umbilicus. Rarely,
large tortuous veins may be seen extending over the whole abdominal wall. Venous
distension may be caused by excessive weight of an enlarged liver, by an attempt on
the part of the venous system ds the establish of a coll 1 circulation, or
by compression of the inferior vena cava by ascitic flwd.

Peripheral (Edema,—Edema, varying from shight puffiness around the ankles to
well-marked swelling of the feet and legs, occurred in 30 per cent. of my cases, and
was also a late manifestation (Fig. 5). Eggel (1901}, Tull (1932), and Wilbur et al. (1944),
noted cedema in 41 per cent , 83 per cent., and 42-5 per cent. of cases respectively.

(Edema is mainly due to obstruction of the nferior vena cava by pressure of an
enlarged liver, portal lymph glands, ascitic fluid or tumour thrombosts. It may also
result from anezmia, hepatic insufficiency and toxzma, or termmal cardiac debility.

Huxmatemesis.—Where there is marked obstruction in the portal system, dangerous
hematemesis may occur. H 15 a rare plicatton, and occurred twice
my series of cases. Both were cases of primary liver cancer with marked cirrhosis,
one of whom was already moribund when admutted to hospital, the other died two
days after admission. Autopsy revealed the immediate cause of death to have been
hxmorrhage from rupture of large varices at the lower end of the cesophagus. Mutr
(1908) has described a simular case.

Coers and Drochmans (1947) recorded 2 cases where rupture of a varix in the
stomach precipitated the fatal outcome.

Gynxcomastia and Testicular Atvophy.—As 1n other chromic liver diseases (Glass
et al., 1940), including cirrhosis associated with malnutrition (Klatskin, 1947), varymg
degrees of gynzcomastia and testicular atrophy may be observed m cases of primary
liver cancer; such changes were not conspicuous 1n any of my cases, but no histological
examunations nor hormone assays were made. Bernstein (1948) desenbed a case in 2
young man where these signs were P us. Gy: 1a and lar atrophy
are regarded as manifestations of disturbed cestrogen metabolism

Temperature and Pulse.—Although the temperature usuaily remains normal, an
intermuttent irregular fever of short duration was observed 1n 38 per cent, of my cases,
when the maximum temperatures attained were: 103° F (4 cases), 102° F. (1 case),
101° F (4 cases), and 100° F (9 cases). Terminal rises of temperature to 105° F. may
occur. Fever may be caused by necrosis of tumour tissue {Figs. 50 and 51).

The pulse rate was raised in 62 per cent. of cases, the rate varying between 90 and
120 per munute, and was observed even m cases without fever. The blood-pressure
nenallv remmmed within the bounds of normal.

o Tater
nd

The stools are often bulky, clay-coloured and ottensive



CHAPTER V

ATYPICAL PRIMARY LIVER CANCER
(Groups 11-V)

Tue characteristic feature of all these cases 1s that the onignal tumour 1n the liver

usually remains symptomless. The first inkling of the disease may be the occurrence of

a grave complication At other times, the patient’s complamts are referred entirely to

the site of a distant metastasis The pnimary liver tumour is often found only by

acadent Moreover, there are some cases in whom the clinical course 1s so rapid that
1 is not even d

GROUP II—ACUTE ABDOMINAL CANCER
(8 per cent. of cases)
These are latent cases of primary liver cancer which suddcnly.dcvelop signs and

symptoms pointing to an acute abdomi: rupture of 2
carcmomatous nodule or erosion of a blood-vessel on the free surface of the Lver,
Signs and diately prior to ad to hospital, these cases

apparently enjoy good health and are often at work, Suddenly they develop signs and
symptoms pomting to an acute abdorunal catastrophe. A history of trauma 1s rare,
but abnormal muscular exertion preceding the onset of symptoms may occasionally
precipitate rupture of a latent cancerous nodule. Intrapenitoneal hemorrhage ensues,

DI FE P et

A defimte diagnosss, in these circumstances, is extremely difficult. The condition is
usually mustaken for perforated gastric or duodenal ulcer or volvulus Laparotomy 1s
1mperative

Findings on Abdominal Section.—When the abdomen 1s opened, the peritoneal
cavity 1s found filled with free and partly coagulated blood The hver 1s seen to be the
seat of numerous carcinomatous nodules, some of which show signs of degeneration.
The source of bleeding 15 located to a nodule which has eroded the liver capsule or a
superfical blood-vessel Bleeding s so severe and that it can
be controlled only by gauze packing.

PSR A/

o —

Clmmical Course.—Among my own sernes of 6 cases, 2 died shortly after admission
to hospital, before operative treatment was possible Two others died one day after
adnussion to hospital: operation was out of the question m 1 patient, as he was already

27
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in extrenus, whilst the general condition of the other was hopeless, for laparotomy
revealed the peritoneal cavity to be completely filled with blood

The remaining 2 cases survived operation by less than forty days. Before death they
developed signs and symptoms of “typrcal” primary liver cancer, including jaundice
and cachexia. There was intermittent pyrexia. Small recurrent hzmorrhages from the
laparotomy opening and a blood-stained discharge persisted till the end.

One of my patients succumbed to hemorrhage from spontaneous rupture of a tumour
nodule some time after he had been diagnosed as primary liver cancer. This occurred in
a young Bantu miner who was awaiting repatration to his native home. A somewhat
similar case has been reported by Schnabel (1935). His patient, a Chinese, died
suddenly while bemng investigated for enlargement of the liver. Autopsy revealed blood
in the peritoneum secondary to a ruptured nodule in primary liver cancer.

Review of the Literature.—Abdominal disasters due to hzmorrhage from cancerous
livers have been recorded by Weber (1910); Pirie (1921), 2 cases amongst the Bantu;
Sala (1927); Strong and Pitts (1930), 3 cases 1n Chinese; Neuffer (1931); Rosenthal
(1932); Mast and Streamer (1932); Armand de Lille eral (1934); Boyce and McFetridge
(1934), 2 cases; Schnabel (1935); Loeper (1937); Lynch (1937); Trizzino (1938).
Busser ef al. (1939); Jenks ez al (1939); Gustafson (1939), 3 cases; Bunch (1943);
Young (1944), Warvi (1945); Schiff (1946).

Tull (1932) found only I case among 134 recorded liver cancers in Chinese. Bonne
(1932), however, encountered numerous fatal hemorrhages among Javanese and
Chinese m Indonesia, usually from nodules in small cirrhotic hivers.

E dingly diffuse repl. of liver by tumour tissue may, rarely, produce a
hepatorenal syndrome. Schiff (1946) described such a syndrome mn two patients 1n
whom the hepatoma was accompanied by stupor, oliguria, azotzmra, deep Jaundice
and coma.




CHAPTER VI

GROUP ITI—FEBRILE CANCER
(8 per cent of cases)

THESE are cases of rapidly growing liver tumours with clinical mantfestations resembling
tropical liver abscess.

Mode of Onset.—As a rule the disease 1s ushered m suddenly. The patient, previously
m good health, suddenly complains of severe pam and tenderness in the liver region
accompanied by fever and toxamua.

Not infrequently, the onset is more insidious for the patient, having been aware of
a slowly growing, symptomless tumour in the right hondrium over a derabl
pertod, suddenly experiences an acute attack of pain and tenderness accompanred by a
more rapid enlargement of the tumour, together with febrile and toxtc symptoms.
There were 2 such cases in my series, one dating the hiver enlargement three months,
the other two months, before the onset of acute symptoms

Signs and Symptoms.—The most important sign in this group is pyrexia. The
temperature, usually jrregular, may rise to 103° F Sometimes it is charactenstically
hectic, there bemg wide excursions between the morning and evening temperatures
The pulse rate may nise to 120 per muinute Rrgors were not seen in my cases. There

may be a moderate leucocytosis, but eosinophtlia is not marked There is great thirst
and the tongue 1s dry The unine may be scanty and highly coloured. In the later stages
of the disease bile may be present Vomiting does not occur.
The liver ts enlarged, smooth, frequently nodular, and invariably tender to palpation.
There 15 pain m the hepatic region, at first only amounting to a dull ache or a feeling
PN e ) ' D

marked jaundice developed 1n one mstance

Diagnosis from Amebic Liver Abscess.—The clinical mamifestations ave thus closely
sumular to those of amcebic abscess of the liver, for which conditron this type of cancer is
invarably mustaken, more particularly as infection with Entameba histolytica 1s
relatively frequent 1n South Africa

Differentiation between the two diseases 1s often difficult, but the finding of the
responsible parasite 1 the stools or the aspiration of pus from the liver helps in
establishing the diagnosts The clincal signs, however, may be so similir that the
diagnosis may not be effected even on abdomunal section This was seen in one of my
cases in whom several “abscesses™ were located in the liver. These were incised and 4
purulent matenial exuded It was only after scrapings from the abscess wall had been

dt ly that its nature was revealed

Clinical Course~—The most virulent as well as the most rapidly growing of all

primary liver cancers are to be found m this group
2
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Of the 6 cases studied by me, 2 died within three days of admission to hospital, and
3 others were operated upon with the object of draining what was thought to be a
liver abscess, but none survived the operation by more than eight days or lived longer
than twenty-one days after admission to hospital.

Review of the Literature —Cases of primary liver cancer simulating abscess of the
liver have been recorded by: Acland and Dudgeon (1902); Marshall (1915); Smijders
and Straub (1923); Trabaud (1924); Colella (1927); Nordman (1927); Bonne (1932);
Viannay et al, (1932); Laporte et al. (1933); Molinari (1933); Pruys (1941); Massias et
al (1948

In the) case described by Schlomowitz and Glickman (1934), primary liver cancer
was mistaken for empyema of the gall-bladder.

Bonne (1932) stated that this type of liver cancer is relatively common in Sumatra,
where it 15 also nearly always misdiagnosed and treated as liver abscess.



CHAPTER VIl

GROUP IV-OCCULT CANCER
{16 per cent. of cases)

In this group may be conveniently placed those Iatent cases of primary liver cancer
which are discovered erther dunng exammations for complamts other than those
attributable to hver disease, or are accidentally found at autopsy.

Cases Discovered Accidentally.—In my own series there were 12 such cases.  Five
of these were diagnosed only after adnussion to hospital and winlst undergoing treat-
ment for bronchitis (2 cases), mnfluenza, dysentery or a knee wjury, In 7 others the
disease was discovered at autopsy; these were i cases treated for pneumonia (6 cases)
and acute nephnus (1 case).

Review of the Literature~Of 4 fatent primary fiver cancer cases secorded by Pirie
(1921), one was 1n a Bantu mme labourer who had died of preumoceccal meningits,
and the remamder were discovered in patients treated for scabies, scurvy or dysentery.

. . . . o e
coma due fo excessive hiver destruction.

The case presented by Mattory (1936) was operated npon for a suspected ] 1
tumour, which proved to be a primary hver cancer pushing the diaphragm high into
the thoracic cavity. Six of the 62 primary hiver cancers analysed by Gustafson (1937)
were 10 patients whose signs and symptoms did not point to pathological changes i
the lver, whilst 7 others dted before any dlagnusxs was possrblc

Woad (1938) descitbed a case of {ated with primary
hver cancer 1 an mfant

Hansen e? al (1940) reported a case of pnmary liver cancer i a child in which
marked hipzma was associated wnh cstccpumsxs and gross bony deformity. The
authors attributed the P of calcrum and phosphorus
by the osseous system as a conscqucnce of impaired hiver function

Primary carcinoma of the Iiver was an incidental finding at autopsy m the 2 cases
recorded by Sanes and MacCallum (1942).

The case dcscnbed by Clayman (1945) was undergoing treatment for dsabetes,

and It was only shortly before death
that sympmms pomting to hver disease were first notsced Primary hver cancer,
apparently of long standing, was discovered at post-mortem. A smular case was
described by Joynt (1944).
Beynon (1948) reposted a case of pnmary hvcr c:mccr which was detected by a
mass rac untt m a 15 showed two clearly
defined tumours in the lower lobe of the nght fung On chmcal exammation an
apparently mahignant tumour of the liver was found, Aspiration biopsy cortfirmed
the diagnosis The boy led a normal, symptomless life for one year, but then his con-
dition deteriorated rapidly, and he dncd sixteen months after the ongmal radwgraph.

a




CHAPTER VIII

GROUP V-METASTATIC CANCER
{53 per cent. of cases)

THESE are cases of primary liver cancer in whom symptoms due to metastases in remote
organs completely overshadow the primary lesion in the hver, and may even be the
only manifestations of otherwise symptomless or unsuspected liver cancer

AUTHOR’S CASES
Case with Pulmonary Metastases.—A Bantu mume labourer 26 years of age com:
plained of cough, expectoration of blood and dyspncea Climcal examination suggfsltd
pulmonary tuberculosis, but a skragram of the lungs (Fig. 7) gave rise to a suspicio?
of carcinoma Repeated sputum exammations showed no bacill. He died eleven days

3K
Avers -

FiG 7 —X-ray photograph of the chest, showing metastatic
formatons tn both lungs in a case of pnmary liver cancer which
simulated pulmonary tuberculosts f
after admission to hospital Post-mortem examunation revealed pnimary carciom ®
the hiver with marked secondary deposits in the lungs. the
Case with Metastases in Ribs.—A 24-year-old Bantu complamned of a swelhing "‘I .
nght side of the chest which was diagnosed as a lqpoma On attempting to "ﬂschm
growth a hnghly vascular tumour anising from the ribs was encountered meufinoﬁf
was so severe that the operatton had to be abandoned A portion of necrotic tt e
was removed for examinauon, and the bleeding was controlled by means of &
32
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plugging (Fig 8) A subsequent skiagram revealed erosion of the tenth rib
(Fig 8a).

Histological examunation of the tumour mass disclosed an alveolar papitiform
adenocarcinoma (Figs. 60 and 61). A few days after the operation the liver began to
increase rapidly in size. Death occurred thurty-four days after adnussion to hospital
Primary cholangiocellular carcinoma of the hiver with metastases n the ribs, lungs and
sternum was discovered at autopsy.

Case with Metastases in the Brain.—A Bantu mine labourer aged 30 complained of
frontal headache. Shortly after admussion to hospital he developed ptosis of the neht
upper eyelid and became semi-conscious. There was fever. His temperature rai

Ao

Fic. 8 Fi6 8a

Fics 8 and §a —Showing metastasss n the tenth ribin 2 case
of primary livec cancer The gauze plug controllng hemorrhage
at operation 15 m position (Fig 8) Note bone absotption m
X-ray photograph of the chest wall (Fig. 8a).

between 99° F. and 102° F., and the pulse rate varied between 72 and 90 per munute.

Lumbar puncture yielded negative results. “Encephalitis lethargica® was diagnosed.

Although his liver was slightly enlarged, the true nature of the condition was not
LR PR N .
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admutted to hospital with a large, smooth, dense spixencal‘sweling in thg occiprtal

region of the skull and another in the left anterior chest wall Both tumours appeared

to arise from bone and progressed visibly i size The liver was later found to be

moderately enfarged Death occurred after twenty-seven days At autopsy the tumours.
roL—3
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i

e ey

Fic. 9.—~Showing tu-
mours of the ocoiput and
left chest wall due to
metastases from a primary
hvercancer, The enlarged
liver 1s outlined Note the
extreme youth of the
patient,

were found to be metastatic growths involving the occiput and the dura mater {Fig. 68)
as well as the eighth and ninth nbs, all secondary to primary cancer of the liver.

CaSEs RECORDED IN THE LITERATURE

Metastases in the Heart.—Weber (1916) recorded a case of unsuspected liver cancer
where gross cardiac farlure was the only clhinrcal fe The true diagnosis was
revealed at autopsy, when primary carcinoma of the hiver with metastases in the right
aurcle and thrombosis of the inferior vena cava were found.

Culpepper and von Haam (1934) reported a similar case. Their patient was an
Amernican Negro who exhibited dyspncea, cyanoss, anasarca and venous distension.
A clinical diagnosts of arteriosclerosis was made. Autopsy, however, revealed primary
Iiver cancer with extensive metastases 1n the right side of the heart and tumour
thrombosis of the mferior vena cava

Similar cases were recorded by Jono and Matsuoka (1933) and by Gregory (193?)

Metastases in the Lungs.—The case recorded by McKean (1922} s strikingly similar
to the one described by the author His patient complained of expectorating blood-
stamned sputum, and loss of werght. A provisional dragnosis of tuberculosis was made,
but investigation for the tubercle bacillus yrelded negative resuits X-ray examination,
I . showed bl 1 areas of . ) ic” malignancy.
The Iver became enlarged later Autopsy showed primary liver cancer with metastases
n the lungs and kidneys .

Metastases in the Brain.—Giachett: (1907) recorded a simular case to that dfscnbed
by the author Here, too, mental changes were predomunant There was considerable
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asting and the liver was enlarged. Autopsy revealed primary hiver cancer with multiple
etastatic nodules in the left cerebral hemsphere.

Sudden aphasia and nght iplegia were the chief symp! i the case reported
y Barre and Paillas (1934)

Metastasis in the Penis.—Gadrat (1930) reported a case with a secondary growth
1 the corpus cavernosum which produced false priapism.

fetastases to the Skeletal System

Metastasis of primary hver cancer to bone 1s commonly thought to be rare. Bolker
¢ al. (1937), in a review of the literature to 1936, found only 9 such cases. Greene
1939), however, 1n a ten-year review of 386 cases of hepatoma, fourd metastases to
yone in 8 per cent

Sternum.—The case described by White (1899) was treated for a tumour of the
ternum; at no time were there any symptoms ponting to disease of the iver. Death
sceurred shortly after admission to hospital. Autopsy revealed primary liver cancer
vith metastases in the sternum, clavicles and tibia

Surbek and Vos (1934) recorded a similar case. Thesr patient, a Javanese, presented
himself for the treatment of a tumour localised to the sternum While in hospital a
tumour occupying the hepatic region was discovered, which at autopsy proved to be
primary liver cancer with metastases in the sternum.

Clavicle.—Hartmann et al. (1936) described a case of secondary hepatoma in the
clavicle.

Ribs —Metastases were found 1n the sixth rib and lungs of a case treated by Mensh
and Hanno (1944)

Homerus.—The case recorded by Surbek and Vos (1935) was a Malay who had
been admutted to hospital for a neoplasm of the humerus Further examination revealed
this to be secondary to primary liver cancer.

The case described by Mouchet ef al (1922) was a Native labourer who had
previously been treated for a fractured humerus, but had returned two months later
with spontaneous fracture at the site of the old injury. A tumour was evidently
present and the arm was amputated While he was 1n hospital cancer of the liver was
discovered Autopsy revealed that the tumour in the humerus was secondary to the
lwver carcer

Femur.—Moon {1929) reported the case of spontaneous fracture of the femur 1n an
American Negro who died shortly after admission to hospital. Autopsy revealed latent
primary hiver cancer with metastasis in the femur at the site of fracture. Similar cases
have been described by Catsaris (1921) and by Bolker ef af (1937).

Spinal Column.—A number of primary liver cancer cases with metastases tn the
spine have been reported where the sole symptoms pointed to disease of the spine or

spinal cord (Blumberg, 1912, Dykstra, 1925; Brodin ef al. 1935; Thomson, 1935,
Tnnca and Willis, 1936, Lynch, 1937, Bronzin, 1947; Mallory, 1947) The symptoms
sncluded pain, diplegia and of urne and fieces. In most cases
there was nothing to direct to the liver, although drately before death
enlargement of the fiver was occasionally noticed The true nature of the condition
was discovered only at autopsy.
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Skull.—Clairmont (1909) and Prym (1912) have reported cases with skull metastases
which had been mistakenly operated upon as primary growths.
Multiple Bone Metastases.—In the case described by Neumann (1944) numerous
metastases were present. These involved the skull, cervical and lumbar vertebrz and
a rib. A metastasis in the humerus had induced spontaneous fracture.

Symptoms and Signs |
,

Asthen: . .
Abdommal pamn -
Dyspt

Loss or “elgh!

Enlarged hver .
Tender Iner . }
Jaundice .

Ascites

Dilated abdominal veins
(Edema of legs

Anzmia

Fever

75 Bantu
ases

(duthor's
sertes)

TABLE X1V
SHOWING PERCENTAGE FREQUENCY OF SYMPTOMS AND SIGNS IN PRIMARY Livir CANCER

134 Chinese
Cas
(T, 1832

(After Warwt, 1945)

H Tt

] ] 31 Cases at |
37 Cases at the Maro  ?

| | Cincinnanr | Clime (Hovne |

1
i

GFant, 1945) ; and Kenmlmn, I

7l 57 ;
o4 7
ot 58
15 =
8 58
3 7
= 2
r 74
97 42
52 ' 39 [

500 Cases
reported
n the
Luterature
{Warii, 1945)




CHAPTER IX

DIAGNOSIS
ALL European and Amencan observers are unanimous that ptimary carcinoma of the
Tiver 15 a very rare disease—"'so rare, perhaps, that one does not entertain the 1dea
until a case aruves” (Dansie, 1922). According to Wilhamson (1924), “the ranty of
prumary carcinoma of the liver 1s such as to make one lhmk a long time before risking
such a diagnosis, for the odds are enormously against 1t " On this account, a correct
chinical diagnosis is but seldom made.

Among African and Orental races, on the other hand, the disease oceurs with such
great frequency that chimeians readily accept pumary liver cancer as a definite clmical
entity, and one, moreover, which may be recognised with a certain degree of
confidence

Diagnostic Features (Table XIV).—While 1t 1s difficult to arnive at a correct chinical
diagnosis in a case of Liver enlargement without the opportumty of examumning the
hver directly, the following cntena are suggestive of primary liver cancer. marked
prepondemnce of the drsease in males; relatively early age incidence in Africans and

ing weakness, and constant pain in the night
upper quadran! of lhc abdomen; finding a mass in the same situation—obviously the
Iiver—which 1s tender, nodular, fixed and enlarged (in an upward as well as in a down-
ward direction) often to a remarkable extent; anemia and increased pulse rate, although
the temperature may be normal or subnormal; presence of jaundice, ascites, edema of
the lower extremm:s and dllamlon of the superficial abdomenal veins.

These fi ma d case where the gastro-
wiestinal tract and gall bladdcr reveal no evidence of disease on roentgenological
exanunation, and where the liver becomes more tender, mereases in size and 1rregulanty
and the ascitic fluid becomes h@morrhagic during the course of observation

— PR v P P A

favour metastasts, ¢ g the skeletal system

The aforementtoned criterra, while favouring the diagnosis, must be considered
merely as suggestive evidence of the disease Certain diagnosis 1s based upon clinical
obsl:rv:muns, together with the histological findings of material obtamned at operation
or biopsy

LABORATORY AND OTHER DIAGNOSTIC AIDS
Liver Function Tests.—Most liver function tests devised thus far are of doubtful
value, mainly because the hiver 1s an organ with such a great reserve capacity that much
of 1ts tissne may be d d without ble signs of defi . Thave
seen many cases where the hiver was pracumlly replaced by carcinoma, yet there was
a singular absence of jaundice, and all hiver function tests proved normal. That the
37
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Liver Aspiration Riopsy.—Liver puncture .biopsy is a valuable procedure for
establishing the diagnosis in obscure hepatic enlar where expl y lap-
arotomy is considered inadvisable.

The method first described by Iversen and Roholm (1939) consists of introducing
a long needle-like cannula and stylet through an an=sthetised track into the right lobe
of the liver, The stylet is then removed, suction applied with 2 Record syringe and the
apparatus is withdrawn, maintaining suction hile. The aspi d tissue is then
prepared for histological examination. Positive cytological findings range from scattered
tumour cells to well-defined areas of cancer tissue, characterised by the unmistakable
architectural pattern of hepatoceliular (Fig. 10) or cholangiocellular cancer.

By this technique Baron (1939) was able to demonstrate metastatic carcinoma in 12 of
18 cases of hepatomegaly, Binkley (1939) diagnosed 19 cases of liver tumour, and
Tripoli and Fader (1941) discovered one primary and three secondary liver cancers.

A number of fatalities have been reported as a result of this method, and a large
percentage of aspirations have failed to yield tissue for exammation. By modifying the
apparatus and by using the epigastric route to the liver, Gillman and Gillman (1945b}
have considerably improved the safety and efficiency of the procedure. In 500 biopsies
on 206 Bantu patients they found 11 hepatocellular carctnomas and three secondary
cancers of the liver. There was one death from hemorrhage in 2 patient with an en-
larged liver and spleen which proved to be tuberculous at post-mortem

It is advisable to ascertain the blood prothrombin level before liver biopsy is
attempted, and to admnister vitamin K 1 cases with jaundice. A preparatory twelve-
hour fast will avoid the possibulity of puncturing a distended stomach, After aspiration,
firm pressure should be maintained for about five minutes over the puncture site, and
the pulse rate watched for any untoward rise for twelve hours.

Duodenal Aspiration.—The Papantcol hnigue (1946), originally used in the
examination of vaginal smears, has now been successfully extended by Lemon and
Bymes (1949) to demonstrate exfoliated neoplastic cells in the asprrated duodenal
contents of patients with carcinoma of the hiver, bile duct or pancreas.

This aspiration method 1s one, moreover, which has been found of value as a
supplementary dragnostic aid in both early and late cancer cases. It 1s a relatively
simple procedure which offers a promising field for clinical research.




CHAPTER X

DIFFERENTIAL DIAGNOSIS OF TYPICAL PRIMARY
LIVER CANCER

AvLTHOUGH enlargement of the liver is the commonest sign in primary liver cancer, the
discovery of a tumour 1n the right hypochondrium, because of its frequency in other
diseases, often gives rise to serious ind is. In any d case the
following must be d before a d can be made:

(1) Is the tumour part of the liver or does it anse from a neighbouring organ ?

(2) If the organ involved is the hiver, is the enlargement due to local or to general
causes ?

(3) If mal 15 d, does the neopl arise primarily 1n the liver or 1s it
a metastatic growth secondary to cancer in a remote organ ?

Diagnosis from Secondary Liver Cancer.—On the question of malignancy 1t must be
remembered that there are a number of organs which, when involved by cancer them-
selves, are known to be frequent sources of secondary growths in the liver. These orpans
include the stomach, colon, rectum, gall-bladder, ovary, uterus, mammary gland,
kidney, prostate, bladder, mouth, lip, tongue, cesophagus and the eye. It is only
after these organs have been definitely excluded by careful examination that the
malignancy can be regarded as pnmary 1n ongin

According to different observers, secondary cancer predominates over primary liver
cancer by a large majornity, the ratio varying between 655 to 1 (Orth, 1909), 40 to0 1
(Von Hansemann, 1890) and 25 to 1 (Snuth, 1933) This 1s not the case in Afnica and
the Orient.

Apart from evidence of a primary growth elsewhere, secondary cancer differs from
primary hiver cancer by multiplicity of tumours on the surface of the liver; slower
increase in siz¢, more mtense jaundice; greater frequency of ascites; earlier emaciation;
a less rapid course (Rolleston and McNee, 1929)

Diagnosis from Primary Sarcoma of the Liver.—Sarcoma of the liver occurs more
rarely than carcinoma. Since the clinical features of the two conditions are practically
identical, differenniation between them without biopsy 1s not possible.

Jaffe (1924) has described a case of primary sarcoma of the liver associated with
primary carcinoma of the same organ, and referred to two other such cases in the
literature

Diagnosis from Benign Liver Tumours.—This 15 often extremely difficult, smce many
primary liver cancers remain symptomless untl the final stages of the disease; or are
characternistically latent, being discovered only by accident or at post-mortem (see
Occult Cancer) s .

Many of the early symptoms are similar 1n both types of tumour, including fullness
of the epigastrium, vague indigestion and vomuting Fluctuation in an otherwise
symptomless enlarged fiver is suggestive of cystic adenoma A mass which has exsted

4
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for many months or years and 1s slowly growing is indicative of a simple rather than a
malignant tumour.

Again, in benign tumours there is not the distinct pain so frequently associated with
carcinoma, nor is there weakness, elevation 1n temperature and pulse rate, loss of werght,
anzmia, ascites, fixation of the diaphragm or peripheral cedema. Where the ilum is
compressed, jaundice may occur in either condition. It must be remembered that
adenomata may result in cancerous transformation, as was exemplified by Willis
(1943} in a case of carcinoma arising in a developmental eyst.

DiacNosis FROM CERTAIN OTHER DisEases PRODUCING LIVER ENLARGEMENTS

Venous Congestion of the Liser.—Congestive cardiac failure may present features
simulating primary carcinoma of the liver. There may be hematemesis, ascites, anascara
and shight jaundice. In chronic venous engorgement, the liver is uniformly enlarged,
tender on pressure, and may sometimes be seen to pulsate. Detection of the cause—
e.g. valvular disease of the heart, myocardial insufficiency, fibrosis of the lungs, emphy-
sema, chronic nephritis and essential hypertension, or the effect of treatment 1
diminishing signs and symptoms—uwill reveal the true nature of the disease.

Abd I Tuberculosis.—This condition often causes dufficulty in diagnosis in the
Bantu, who are highly susceptible to this form of tuberculosis In abdominal tuber-
culosts there may also be ascites, hepatic enlargement and muscular wasting. The ascitic
fluid is of a higher specific gravity and is richer in albumen than in cancer of the Lver:
1t may contain lymphocytes. Matting of the intestines may occasionally be felt. The
temperature 1s usually more elevated than in primary carcinoma of the liver.

Portal Cirrhosis.—The liver may be enlarged, but this enlargement is usually vmform.
There may be ascites which requires aspiration before the liver can be palpn@d. The
nodules are small, are uniform in size and not as variable as in cancer. Emaciation and
pain are not as pronounced as in primary carcinoma of the liver. Jaundice is transient
and often intermuttent. There may be a history of alcoholism, dyspepsia and hzmate-
mesis, Progressive inerease n s1z¢ is in favour of a tumour, particularly if st affects one
lobe only. Where carcinoma supervenes upon existing cirrhosis, the diagnosis may be
difficult

Syphilis of the Liver.—~In gumma the onset 1s more insidious and the liver docs not
usually attain the great size reached by a cancerous liver, nor is the coursc of the
enlargement so raprd. It 1s harder, 1s not so panful and 1s less irregular. The nodutes are
frequently single, firmer and smaller than 1 cancer. Jaundice and ascites are usual[}’
transient A history of syphilis, 2 positive Wassermann reaction and effective anti-
syphilitic treatment help to settle the diagnosis .

Cholelithiasis.—In the presence of gall-stones the liver may assume 2 uniform
enlargement Jaundice, though present, may be mntesmittent. The pain 1s gfjs.ud‘dﬂ‘
onset, agonising in character and intermuttent. Chol phy will assistin
the true nature of the discase Among the Bantu, cholelithuasis is rare.

Chronic Malaria.—Enlargement of the liver with tenderness to palpation sometimes
results from chronic malara, and 1s accompanied by splenic enlargement m]d inter-

muttent fever The patient may be emaciated The history, blood smear examinations,
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the presence of tertian or quartan periodicity and the beneficial response to treatment
will indicate the true nature of the disease.

Amyloxd Disease.—A large amyloid liver in an emacrated patient may be mistaken
for primary liver cancer, but the preservation of its shape, the evidence of chronic
disease elsewhere, the absence of pain and of rapldly progressive enlargement of the
Iner with a histary of past suppuration will help in the diagnosis.

Leuhzmia —The liver may be enlarged, but is smooth and regular in shape. Epistaxis
and hematemesis often occur and the spleen is greatly enlarged. A blood examination
will settle the diagnosis.

Banti’s Disease.—Here (here is splenic :nlargemcnt but the liver is not as large nor
15 the cachexta as p d as 1n cancer. Hyp ic anzma, often associated
with leucopenia, and hzmatemesis or melzna may be present.

Cystic Disease of the Liver.—The liver is enlarged Cystic changes may be present in
the kidneys as well, rendering them palpable. The symptoms are then renal rather than
hepatic.

Ptosis of the Liver.—Other abdominal organs may be displaced also, The severe
constututional symptoms found in cancer are absent. By percussion it 1s possible to
demonstrate that the upper border of the hver is abnormally Jow.

DiagNosis FROM TUMOURs OF NEIGHBOURING ORGANS

Carcinoma of the Pylorus.—A tumour may be felt in the upper right quadrant of the
abdomen It is often movable, but when very large and fixed, differentiation from the
hvcr - may be dlﬂicuh There may be d.gesuve dlsrurbanc:s nausea and hzmatemesis,

ion will assst n d the

Carcinoma of the Trapsverse Colon —Thc tumour 1§ hard, rarely painful and often
movable There may be abd t and ion alternating with
diartheea Blood and mucus may be seen in the stools, and in cases approaching
intestinal obstruction there may be wisible pemstalsis. Radiological examination
following a barium enema will help to cfarify the diagnosis.

Tumours of the Right Kidney.—Tumours of the right kidney may appear to be
continuous with the hiver, but a vertical band of colonic fesonance over an olhcrwxse
dull mass may be detected in front of the tumour. pyuriaand alb
would be evidence of renal disease. There 1s no jaundice, unless the bile duct is
compressed

Tomours of the Right Adrenal Gland.~Large growths may cause difficulty in diag-
nosis As 1 primary ltver cancer, metastases may be formed in the liver, lungs, skull
and vertebrze There may be general adiposity, sexual p and of
Addison’s disease.

Tumours of the Head of the Pancms ~—These may produce dxstensmn of the gall-
bladder and jaundice of g ntensity by
bile duct or by mvading its onfice. The mass felt may be difficult to dxs!mgmsh from an

enlarged liver Glycosuria and fatty stools would be evidence in favour of a pancreatic
tumour




CHAPTER XI

DIFFERENTIAL DIAGNOSIS OF ATYPICAL PRIMARY
LIVER CANCER

ACUTE ABDOMINAL CANCER

HAMORRHAGE from sudden rupture of a cancerous nodule in the liver is a catastrophe
which offers great difficulty in distinguishing primary carcinoma of the liver from the
following acute abdorminal emergencies:

Perforated Gastric or Duodenal Ulcer.—There 1s a previous history of abdominal
pain related to food. The patient suddenly develops agonising pain in the epigastrc
region, accompanied by tenderness and boardlike ngidity of the abdominal muscles
The pulse at first is slow, becoming rapid later. Vomuting is usually late and the lver
dullness may be diminished or absent.

Perforation of the Small Intestine.—Signs of an abdomnal catastrophe may be the
first indication of the disease 1n ambulatory typhord.

Volvulus of the Small Intestine.—This 1s a rare condition in Western countries, but
is fairly frequent among the Bantu There is a sudden onset of severe, diffuse, abdominal
pain accompanied by vomiting, constipation and abdominal distension.

Rupture of the Liver or Spleen.—A history of severe violence, such as a crush injury
or blow in the abdomen, 15 obtained Where the spleen 1s enlarged following chronic
malaria, as 1n tropical inhabitants, even slight trauma 1s known to produce severe
internal hemorrhage

Acute Appendicitis.—The onset of pain at the umbilicus, later shifting to the right
iliac fossa, persistent voruting, rise in temperature, leucocytosis and signs pcmling to
a lesion 1n the right 1hac fossa favour acute appendicitis. Appendicutis is rare in the
Bantu

Acute Pancreatitis.—The attack begins suddenly with severe agonising abdominat
pain which is unrelieved even by morphia, There 1s prostration and collapse, a tcnqency
to cyanosts and air hunger, marked epigastric tendemess, distension and persistent
vomtting. On abdomunal section fat necrosis may be encountered. )

Biliary Colic.—The onset of pain in the nght hypochondrium is agonising and
sudden. It 1s_accc d Il and profuse perspiration. The
termenation of the attack s equally sudden Gall-stones and cholecystitis are 1are it
the Bantu

Renal Colic.—The pain 1s most marked over the kidney region, is severe, and may
radiate along the line of the ureter to the external abdominal ring or the tcsli.s Ina
severe attack vomiting may occur and the abdomen may become rigid. The thigh may
be flexed on the affected side, there may be a desire to mucturate frequently, and

haematuria. Radiological examunation of the kidney and ureter may reveal a ¢::llt:l;ﬂ“s

Mesenteric Thrombosis.-—Although rare, mesenteric thrombosts may occurin pfxllrﬂls
suffering from wnfective endocardius, mitral stenosts, general artenal degeneratton, or
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cirrhosis of the liver. The onset is sudden, with general symptoms of acute intestinal
obstruction. There 1s hzmatemesis and diarrheea, accompanied by considerable
quantities of blood.

FEBRILE CANCER

In rapidly growing tumours the general 1 including pyrexia
and tachycardia associated with enlarged tender livers, always offer great difficulties
in disunguishing primary Liver cancers from the more common hepatic suppurations.

Amabic Abscess of the Liver.—This is relatively common in tropical and sub-
tropical regions such as South Africa. Fever is usually more marked than in pumary
carcinoma of the liver and 1s often of an intermittent or septic variety. Rigors may
occur, The liver is enlarged and tender, Infrequently, cedema of the abdominal wall
over the liver may be detected. There may be a previous history of dysentery and the
Entameba lustolytica may be found in the stools. Leucocytosis is present. Aspiration
of the liver may yield chocolate-coloured pus.

FRNIRHE SPRIS VOIS

..... [ P R ..
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not marked. It occurs usually in early adult Iife. The hvcr tumour is rounded, smooth
and regular, and is neither tender nor painful. A “hydatid thnll” may sometimes be
felt. Hooklets may be found in the fluid aspirated from the liver. There is no jaundice
and ascites is rare Cachexia occurs only after the disease has persisted for some time.
A positive hydatid complement fixation test is of diagnostic value, The blood prcture is
often characterised by eosinophilia

Subphrenic Abscess.—In a large subphrenic abscess the displaced Liver may become
palpable. This, together with constitutional disturbances, may simulate a rapidly
growing primary hver cancer. There may be a previous history of gastric or duodenal
ulcer or appendiaitis The onset 1s acute, with pain in the upper abdom:n and the right
shoulder, fever, rigors and cough L s is present,
through one of the lower intercostal spaces may yield pus Radiological e(anunanon
will help 1n the diagnosis




CHAPTER XII

PROGNOSIS AND TREATMENT SUMMARY OF CLINICAL
MANIFESTATIONS

PROGNOSIS

THE outlook of primary carcinoma of the liver is hopeless, for it is generally rapidly
fatal. In my own series of 75 cases, duration of the disease was never more than four
months from the first appearance of symptoms, and the stay in hospital varied from
one to eighty-one days, the average being twenty days.

The most rapidly fatal cases were observed in Groups I1 (“acute abdominal” cancer)
and I (“febnile” cancer). Four of the 6 cases in Group I1 died from intrapc'nmnclJ

hemorrhage on the day of admi: to hospital; the remaining 2 survived
section by twenty-seven and thirty-one days respectively. The extremely mahgnant
nature of the growth associated with Group 11T was demonstrated by the fact that the
average stay in hospital was only nine days

Indications of approaching death are sudden marked enlargement of the lner.
rapidly intensifying jaundice, increased difatation of the superficial abdominal \eins
and additional cedema of the extremities.

TREATMENT

Medical.—Owing to the hopelessness of the diseasc, treatment is essentially paltiatine,
and is directed towards the relief of pain and discomfort. Sedatives are always required
1n large and increasingly frequent doses.

diotherapy.—It is possible that radiotherapy may prove of value in treating early
stages of the diseasc. By the time the pattent presents himself, however, the disease 15
so far advanced that 1t is apparently beyond cure [ have been uqable to study th?
effects of radiotherapy owing to lack of facilittes. There 15 a singular dearth t?
references concerning the effects of radiotherapy on primary liver cancer. 1 hal\c
found only two reports in the literature: radium therapy was used by Abbe (1911).
roentgen therapy by Warvi (1944)—both without success. A

Radioactive Substances.—The use of isotopes in the treatment qf primary lner

cancer has been suggested by the action of labelled anhydrous chromic phosphate, ::;
luble rad ve compound. Jones ef al. (1944) showed that \\_hcn an aque:

p of this comp d 15 grven ly to Jaboratory animals, 1115 taken

up largely by the reuculo-endothelial system of the lner, spleen and pqnc fnarro::'.wm

This compound has been used therapeutically by intravenous injection W o
toxic effects Low-Beer et @ (1942) found a definite though temporary benefit ma ¢ ic
of melanosarcoma with extensive Iner metastases The selective action of Chmmd

h te that rad Ve may be of value in trealment, n;c
should be tried in the rapidly growing tumours seen so frequently in Africa and 1

Qrient.
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Surgery.—The question of surgical treatment must be considered, especially if durng
the course of an operation undertaken for some other condition a single suspicious
nodule is encountered in the liver, Expenence has shown, however, that surgical
treatment 1s unsatisfactory, for the resection of a malignant growth from the liver is no
guarantee of a permanent cure,

The decision to resect such a tumour by partial Iobectomy depends upon whether 1t
1s solitary, 1s not unduly large, has clearly defined margins, and, especrally, if it affects
the left lobe. In such a case the excision should be wide and should embrace a liberal
portion of the outlying healthy tissue. Due care must be taken to control hemorrhage,
as bleeding may assume alarming proportions.

In the author’s series of cases all attempts at radical cure had to be abandoned, as

. : . R Vs U I I

only ‘twnce
Thus far 31 cases have been d in the lable 1 where at
surgical removal of the tumour were made Of these, 8 cases died withun sixteen days
cmove P Sy PR woom .

7 months.

Partial lobectomy has proved most successful 1n cancers involving the left lobe of
the Liver Brunschwig (1947), however, has mstanced 2 case of a large carcinoma in-
volving most of the right lobe which, together with the adherent gall-bladder, was
successfully resected. Two years later the patient wasagain operated upon for recurrence
1n the retropentoneal glands These, together with the right colon, were removed, and
the patient survived seven years He died mine years after the onginal operation from

d 1 of the markedly hypertrophied left lobe of the

Liver

SuMMARY OF CLINICAL MANIFESTATIONS

1 Pnimary hver cancer 1s pre-emunently a disease of males. Among the Bantu and
Javanese, young adults below the age of 40 are chiefly affected, Among other races, it
1s commonest after middle age Chuldren of all ages are not infrequently affected.
N 2 Heredity, trauma and cholelithiasis do not appear to be important ztiological
factors.

3 On symptomatological grounds cases of primary liver cancer are classified nto
five clinical Groups 1, “frank™ cancer (62 7 per cent. of cases); II, “acute abdommnal”
cancer (8 per cent), INI, “febrile™ cancer (8 per cent); IV, “occult™ cancer (16 per
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cent.); and V, “metastatic” cancer (53 per cent. of cases), Of these Group Ls
typical, Groups 11-V, are atypical.

4. In “frank” cancer the signs and symptoms are referred to the Iner from &
begmning in patients previously m good health. The mode of onset is gradusl T
symptoms include: asthenia, 86 per cent. of cases; abdominal pain, 90 per cent d
cases; dyspneea, 25 per cent. of cases.

The phystcal signs are: loss of weight and emaciation, 83 per cent. of cases; 2
ment of the liver, 100 per cent. ; tenderness of the liver, 90 per cent. ; jaundice, 4540
cent,; ascites, 55-72 per cent.; dilatation of the superficial abdominal veins, 19-82p
cent ; peripheral edema, 30-83 per cent. of cases. Fatal hzmatemesis may 6
Secondary anemia 1s frequent. There may be a venous hum over the lver. Vante
degrees of pynecomastta and testicular atrophy have been reported. The pube 18
and temperature may be elevated, and the spleen may be enlarged.

5. In “acute abdominal cancer™ the patients, previously unaware of the disess
suddenly develop acute surgical catastrophes of the abdomen due to rupture of earcs
omatous nodules or erosion of blood-vessels on the free surface of the lner. T,h'
immediate mortahty rate 1s high. Those cases which survive operation may &
develop the clinical picture of “typical” liver cancer.

6. In the “febrile” group, the most rapidly growing form of primary lner caneth
symptoms are not unlike those of ameebic lrver abscess. _—

7. Cases of “occult” cancer are usually discovered exther during routine ef(amm“"’“‘
for complamts other than those attributable to disease of the liver, or accidental) ¥
autopsy. -

8. In “ tie” cancer symp due to fary growths in remote o' "
completely overshadow the primary liver lesion, Any structure can be involved 1t
way, including the heart, lungs, brain and skeletal structures.

9, Primary liver cancer may simulate a large number of diseases. -

10. The diagnosis is established on clinical grounds, together with the histolo#
findimgs of materral obtained at operation or biopsy. .

11. Al Itver function tests devised thus far are of doubtful value in prms
cancer. o 58

12. Among the laboratory and other procedures which have proved he!;;w .
diagnostic aids are the following the icteric index; Takata-Ara reaction; al o
phosphatase test; lactic acid content of blood; roentgenological findings: per!
oscopy; Iiver aspiration biopsy, duodenal aspuration for cancer cells onths

13. The prognosis 1s hopeless. The disease rarely lasts longer than fOUTS ¢
from the first appearance of symptoms; the usual stay in hospital is three W€k (e
most rapidly fatal cases occur among the “acute abdomsnal™ and wreprife” $7E
cancer. S——1

14. Treatment s essenttally palliative Surgical ntervention is wsually impra
except in the rare cases involving the left lobe of the liver.

¥ Iott




PART 1T
MORBID ANATOMY

CHAPTER XIII
GROSS PATHOLOGY
Weight of the Liver.—The liver is always increased in werght—often to a remarkable

degree In my senes of cases, accurate weights of cancensed hvers were recorded in
51 1nstances, an analysss of which is given in Table XV.

TABLE XV

The maximum weight observed 1n any individual case was 7,100 grm.; the nunimum,
1,900 grm ; the average, 3,870 grm. (The average wesght of a2 normal adult male Bantu
lrver 1s 1,750 grm.)

Situation of Tumours in the Liser.—The right lobe is the common site of mvolvement.
In my sertes of 63 cases, where accurate records were available, the disease attacked
the right lobe alone 1n 24 cases, and the left lobe 1n 1 case, In 38 cases both lobes were
mvolved, but here the right lobe invariably bore the brunt of the disease,

Accord Mclndoe and Ci 1l

nrmns anth tha okt and lafr Tahae ance

(1927), the liver 15, 1n a sense, a symmetrical
Aot [ s

the portal vem Venous blood from the duodenum, head of the pancreas and jcjunu:n
passes to the night lobe of the liver, whereas venous blood from the stomach and
spleen passes to the left lobe.

It 1s highly probable that agents (tncludi) h 1 d
products of and internal ) may in this way be absorbed from the
small intestine, “streamlned” via the portal vem directly mto the right lobe of the
Diver, and there imitiate those processes whuch will lead to carcinoma. The tumour thus
formed may remain localised entirely to the night lobe of the lwver, or it may sub-
sequently invade the left lobe by direct infil or by hepatic h
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FiG, 11—External appearance of portion of “nodular” liver cancer, showing
aggregation of tumour masses

Fic 12 —Section through “nodular” liver cancer, showing furttour masscs of varying
shapes and sizes, discrete as well as confluent, occupymg the right lobe of the hyver, Note
that the left fobe 13 unaffected, but 1s the seat of cirthosis
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Fi —Section through “nodular™ Lver cancer, showing the whole fiver studded with
@ r{){\nd discrete carcinomatous nodules which practically replace all normal tissue,

Fio 14—Section through portion of “nodular” liver cancer, showing
character of nodules Note dark-coloured hemorthagic nodutes

5t
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spread. Itis probably on this account that tumours in the left Jobe of the hver, being
more recent, are invariably smaller than those in the right lobe,

Classification.—For practical and descriptive purposes, primary liver cancer can
be divided macroscopically into two groups, namely, “podular carcinoma,™ ie. a
tumour formed of numerous discrete nodules or bosses, and **massive carcimoma,” 1.e.2
tumour conststing mainly of a single large dense mass.

It must be understood, however, that a sharp demarcation between these two groups
is scarcely possible, for many tumours origmally nodular in chacacter often show
tendencies towards transformation into massive cancers, and vice versd. By taking the
most prominent features of the tumour into account, I was able to divide my own
sefies of cases into 57 per cent, “nodular” and 43 per cent. “massive” cancers.

T am of the opinion that “infitrathve”
and “cirrhotic” liver cancers, two addi-
tional groups met with in the literature,
are superfluous, since infiltration 1s not
a distinctive trait, but is common to all
cancers, whilst cirrhosis is intimately
associated with the majority of primary
liver cancers.

NODULAR CARCINOMA

External Appearance.—In this group
the hiver is large, hard, scarred, deformed
and studded with closely grouped of
widely separated irregular nodular masses
(Fig. 11} which vary from a few milh-
metres to several centimetres in diameter.
They are whitish, greyxsh-yello“ or c!ark

FiG 15 Section through * nodular™ form of  green m colour, are covered by a thick-
primary hiver cancer, showing mosac pattern formed  ened  Glisson's* capsule, and though
by ctose rouping of the nodules usuaﬂy fim m consistency, may be
fluctuant on palpatton Umbitlication 1s not present,

The normal tissue intervening between thesenodules 1s brownish in colour and sho\\;
evidence of passtve congestion, Adhesions may be present between the nodules an
such neighbouring organs as the omentum, stomach, transverse colon, duodenum,
gall-bladder and particularly the diaphragm. .

Where the tmmediate cause of death has been due to intraperitoneal h:gmoﬂ{lﬂgc
(as bappens 1n “acute abdominal” cancer), or cases with hemorrhagic as}c‘!l::;
bleeding can always be traced to a necrotic nodule which has ruptured througl
h\:r:tz:rf’:lulfl P —Increased r to the knife 1n the li\.cr ussue 1s al\mg’s
encountered on section The hver substance 1s replaced in part {Fig. 12) or \hrousn-
out (Fig. 13) by multiple nodular tumour masses which are en.lhc{' roundfd ol“"l"l\hc
10 shape (Fig 14) In most cases the nodules differ markedly in size, vagmg}:‘; e
same sp from a few mull es to over 10 cm in dameter. Usually they
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Fi6 16 —Section through postion of “nodular” carcimoma of the fiver, showing
lobulated appearance of the tumour masses (Entarged portion of Fig 12)

Fia 17 —Section of “nodular” carcinoma of the liver, showing aggregation
of nodules towards the perphery of the liver SEre

53



54 PRIMARY CARCINOMA OF THE LIVER

FiG 18 —Section through “nodular™ form of primary liver cancer, showing
wrregular size and shape of cancer nodules, confluence of nodular masses and
at (a) a large tumour thrombus in the portal ver

Fi 19 —Section of “nodular™ carcinoma of the Liver, showing
varation 1n size and shape of the nodules and rendency towards
confluence
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scattered the hiver inah d manner, but they are often
closely grouped together (Fig 14), assume a mosaic pattern (Fig. 15), or present a
peculiar lobulated appearance (Fig. 16) The nodules are most prevalentat the periphery
of the lner (Fig. 17), where they account for the distorted appearance of its
surface,

Depending upon the secondary changes within the tumour, the colour of the cut
surface 15 exther yellow, grey, white, green, brown or red; yellow and grey, however,
predorunate. The nodules are usually of firm consistency, but friable nodules are
frequently encountered By light pressure the latter may be enucleated readily, when
they are observed to lie wathin the portal and hepatic veins as cancerous thrombi
{Fig. 18). These tumour thrombi are of especial significance, for they are the chief
means of intrahepatic and i ic spread. With ive li i
necrosis or hemorthage, the tumour may assume a cystic appearance.

Grey translucent bands of fibrous tissue separate the nodules from one another and
are often seen to penetrate into the liver parenchyma, where they join marked cirrhotic
tracts, The mterverung liver tissue is greatly compressed or atrophied and may lose its
normal pattern. Obvious infiltration of the tumour masses1s a usual feature, but nodules
are occasionally found surrounded by thick fibrous tissue, Frequently, tumour nodules
in the same specimen tend to become confluent, thus forming transitions to the
“massive” type of cancer (Figs. 18 and 19). Here the distmguishing feature between
“nodular” cancer and the frankly “massive” type is that at the periphery of the
coalescing mass a humber of more o less diserete nodules can be discerned

Thus, m Fig 19 the appearance 1n the left lobe 1s suggestive of “massive™ carcinoma,
but a close examumation reveals that the tumour mass consists of multiple confluent
nodules remaimng particularly discrete at the penphery., These appearances may be
looked upon as transitions between “nodular™ and “massive” cancer.

MASSIVE CARCINOMA

External Appearance.—As in “nodular” cancer, the “massive™ type produces
enormous enlargement of the liver, and Wwas responsible for the heaviest and largest
Ivers 1n my senies. The liver of one of my cases weighed 7,100 grm, and is one of
the largest livers on record {Fig 20)

At the site involved, usually the night lobe, there is 2 uniform smooth swelling, often
with a few small dilated blood-vessels coursing along 1ts periphery. Such a tumour mass
often reaches the dimensions of a full-term feetal head.

Occastonally there 1s secondary irregularities which produce bosses beneath the
capsular surface Both the major and minor swellings often cause gross drstortion of
the entire organ (Fig 20) Over the tumour masses Glisson’s capsule 1s greatly
thickened, and firm adhesions between 1t and the diaphragm and adjacent organs
are often encountered.

Internal Appearance.—On section, the tumour may be found virtually confined to
one [obe (Fig. 21), but more frequently there 1s a massive growth occupying practically
the whole of one lobe (usually the nght} with multiple smaller growths in the other
(Fig 22) These latter are particularly locahised to the penphery (Fig. 23).



