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Liver Tumours — New Aspects
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Introduction

in J849, Rokitansky (27) was the first to make a clear dis­
tinction between primary and secondary liver carcinoma; 
he considered the former to be the more frequent of the 
two. The interest of the clinician in primary liver carcinoma ; 
(PLC), however, was until recently, on account of the in­
adequate diagnostic and therapeutic possibilities, only 
slight. Only in the last few years has renewed interest been 
shown in this tumour, stimulated by the observed increase 
in incidence and also exciting new discoveries in the fields 
of aetiology and pathogenesis, together with the develop­
ment of more effective diagnostic and therapeutic proce­
dures.

cently, a possible cause for this discrepancy was seen in a 
protective effect of the female hormones or a greater ex­
posure of males to carcinogens (15, 40). Drew et al., (31 
have drawn attention to some interesting relationships 
between parental, reaction to hepatitis B virus (HBV) and 
the sex distribution of their progeny. This observation 
might possibly be of significance for the selective “pref­
erence” of liver carcinoma for the male sex.

In recent times, the theoretical basis for successful preven­
tive measures has also been discussed.

Frequency and epidemiology

In numerous countries in Asia and Africa, PLC is the most 
frequently observed cancer: Mozambique (70 % of all 
carcinomas), Senegal (67 %), Bantu in South Africa (51 %), 
Hong Kong (45 %), Malaysia (41 %), India, China, Taiwan 
and the Philippines (20 % each) head the list of these 
countries. In Europe, PLC is not uncommon in the Medi­
terranean countries (Greece 13 %, Spain 10 %). (15, 20,
22, 24, 26, 39). In Middle European countries and in the 
USA, where there is a close coincidence of liver cirrhosis 
and PLC, a quoted figure of 2.5 % for the relative frequen­
cy of this condition is almost certainly too low; with the 
appropriate awareness on the part of the clinician and path­
ologist, PLC is found as a late complication in 30 % of all 
patients with a long standing liver cirrhosis. On the 
basis of the continously increasing number of cases of 
cirrhosis, PLC is already counted among the ten most fre­
quent forms of cancer in Austria. Similar observations 
have also been made in Switzerland, Poland and Hungary 
(39).

Completely unexplained is the observation that in Den­
mark, Iceland, Chile and Colombia, PLC is found more 
frequently in females.

ji\k In most cases PLC is preceded by a chronic hepatic 
t disease, A chronic hepatic injury appears to offer hepato- 

5 Carcinogens favourable conditions to develop their effect, 
AT Thanks to the improved methods of detecting HBV, in 
j! ] many countries of Africa and South East Asia a formerly 

.^unknown high degree of infection of the population with 
■ HBV has been documented in recent years. At the same 

time a remarkable parallelism in the geographical distribu­
tion of viral hepatitis and PLC has also been discovered.
In countries with a high incidence of PLC, serological 
HBV markers were found in 80 to 90 % of all hepatoma 
patients. This would suggest a causal relationship between 
these two diseases (22). Epidemiological studies carried 
out in recent years have shown that infection with HBV 
in the early part of life considerably increases the risk of 
later contracting PLC. Already by way of perinatal infect­
ion of the newborn by HBsAg-positive mothers (vertical 
transmission), the ground is often prepared for subsequent 
chronic, usually insidious, anicteric liver disease. Hepatitis 
with a peracute course and massive necroses of the hepato- 

j cytes represents a smaller risk of subsequent PLC develop- 
1 ment, probably because the predisposing liver cells are 
‘ I largely eliminated.

In patients with PLC in a liver previously damaged by HBV. 
|| fllijow HBsAg litres and high anti-HBc titres are characteristic

Just as variable as the geographical distribution of incident l|f‘ndin8s- ^.^elyrare detection of anti-HBs might 
ce is the average age of the patient with a tumour of the. ; Iffe* ”»? of a disorderedimmune response (22) As a rule, 
liver: The higher the rate of incidence, the lower the age. antlSen “lackinS whjle- ‘"contrast, >s not
In Africa and Asia, PLC is found predominantly in patient* |f fCOmmon- The expression of HBC antigen in tumour 
in the third decade, in Middle Europe, in contrast, in the |ff ^Kue 1S t0° sma t0 treasured.
6th to 7th decade. : Mi The detection of a HBV genome in the DNA of PLC cells

i I^B'has been interpreted as a sign of a direct carcinogenic
Aetiology v^tfj^otency of the HB viruses, although the exact oncogenic
a) Individual (endogenous) factors: mechanism, at least for the time being, remains unexplained

24, 32, 40).
- Distribution by sex: In general, PLC is seen four times . ^ 
more frequently in males than in females. Until quite re* '. VS;
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Small hepato-cellular (he) PLC in non-alcohol-induced liver 
cirrhosis and no serological signs of contact with HBV 
might be interpreted as a late complication of chronic 
non-A/non-B hepatitis (22).

Although it is possible that, in Middle Europe and the 
too, HBV diseases and PLC might be associated, they an 
quantitatively of very little significance (23). In 80 case* of 
PLC confirmed at autopsy, we established serological evi­
dence for HBV contact in 6.3 %,- the figure for chronic 
liver disorders without PLC was 6.8 % (39); these obser­
vations have, in the meantime, been repeatedly confirmed 
both in Europe and in the USA (12, 23, 33).

The basis for the development of PLC in Europe is pre­
dominantly alcohol-induced hepatic cirrhosis. Alcohol 
leads to an increase in the carcinogen-activating enzymes, 
which indicates a relationship between alcohol and carcinoma 
(34). In Austria, PLC is found particularly frequently in 
wine growing areas. The increasing sale of alcohol is reflected 
in a continuous increase in the incidence of liver cirrhosis and 
PLC (39). In Chile, however, despite a high incidence of al­
coholic liver cirrhosis, PLC is remarkably rarely observed (26).
It is known that other chronic diseases of the liver, such 
as haemochromatosis or porphyria cutanea tarda, are asso­
ciated with a high risk of subsequent PLC, and similar re­
marks may be made for the rare condition hypertyrosiOM- 
mia or hepatic damage due to a lack of at antitrypsin (40),
- Genetic disposition: Reports on familial accumulation 
of PLC and HBV conditions suggest the presence of genetic 
aetiological factors. Larouze (18) is of the opinion that 
family members of hepatoma patients have an approxima­
tely 60 times greater risk of themselves contracting this 
tumour. Other working groups investigating HLA antigen*; 
however, have found no evidence for a genetic disposition(16).
- In the previous year, attention was drawn for the first 
time to a new aetiological variant: chronic typhoid carriers 
contract PLC six times more frequently than do healthy 
controls. A satisfactory explanation for this remarkable 
observation has not yet been offered (43).

b) Exogenous environmental influences

- The degree of contamination of food with mycotoxins, 
such as aflatoxin Bt or sterigmatocystin, bears a direct 
relationship to the frequency of PLC. At the present state 
of our knowledge, however, a direct carcinogenic effect on 
the liver seems to be improbable: Rather, mycotoxins appear 
to have a negative effect on the cell-mediated immunity 
and, in this way, prepare the ground for HBV pathology. 
Accordingly, mycotoxins should be considered co-carci­
nomas (19). The low content of aflatoxin B, in the food in 
Egypt might possibly be the reason for the low incidence of 
PLC there, although, in this country HBV is extremely pro* 
valent (44).

- In China, extreme differences in the incidence of PLC 
were found in adjacent areas of the country sharing an 
equal prevalence of HBV and ingestion of mycotoxin*,
Only recently it has been established that Chinese who4: 
obtain their drinking water from stagnant bodies of wat#r,

moTe frequently develop PLC; to date, however, the car­
cinogen in stagnant water has not been identified (4).

- Such parasites, as for example, Clonorchis sinensi 
apparently favour the development of choiangio-cellular 
(chc) hepatic carcinomas, but in Middle Europe, of course, 
such parasites are certainly without any significance.

- Iatrogenic injuries

a) -In the USA in areas with a petrochemical industry, a 
marked accumulation of PLC cases has been registered. 
Pesticides, such as DDT, also favour the development of 
malignant tumours of the liver (20).

b) Chronic arsenic and copper poisoning, as also exposure 
to thorotrast and vinyl chloride, lead to quite characteristic 
changes in the liver tissue, which frequently reveal a ten­
dency to subsequently develop into an angiosarcoma, but 
also PLC (25).

c) Attention has already been drawn to the importance of 
alcohol abuse in the development of PLC in Middle 
European countries. But smoking might also have a 
carcinogenic effect on the liver by way of enzyme induction 
(5).

d) Drugs: An influence on the development of PLC has 
been confirmed only for drugs with a steroid structure:

- Long-term therapy with anabolic androgenous steroids, 
as employed for the treatment of Fanconi's anaemia, 
or the misuse of anabolic agents by competitive athletes 
can result in the development of PLC and angiosarcomas 
(29).

- Today it is believed that the long-term ingestion of 
contraceptives is associated with a dose-dependent and 
time-dependent risk of contracting hepatic tumours. In 
the USA, the annual incidence is estimated to be three 
to five per 100.000. It is probable that the number of 
undetected cases is disproportionately higher (28, 35).

In the initial phase so-called “focal nodular hyperplasia” 
and benign adenomas develop. A malignant transforma­
tion tends to be rare and is never associated with an in­
creased synthesis of on fetoprotein (AFP). When the oral 
contraceptives were discontinued, a spontaneous regression 
of adenomas, but also the continued growth of hepatic 
tumours have been observed (30).

- Recently, an above-average incidence of adenomas 
after the establishment of a portosystemic shunt has 
been reported and the increased serum oestrogen level 
of these patients has been thought responsible (38).

Pathogenesis (22, 24, 40)

The pathogenesis of PLC is multifactorial and also multi- 
phasic. The close coincidence of liver cirrhosis and PLC 
suggests that these conditions are two dose-dependent, 
differing reactions of the hepatic tissue to the same noxae 
(40). Only a few environmental toxins or drugs have a 
primarily carcinogenic effect. Only as a consequence of 
bio-transformation do bioactive metabolites - the so-called 
"ultimate carcinogens” - develop.
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Dietary factors (amount of fat in the food), viral infections, 
pesticides, drugs such as phenobarbital or steroids, and 
also alcohol and smoking, have an effect on the hepatic 
biotransformation system by way of enzyme induction or 
modulation, and are thus of considerable importance in 
the carcinogenesis of hepatic tumours.

Proliferating hepatocytes, with their high mitotic rate, re­
present, as selective cell populations, a vulnerable “target”. 
An interesting alternative pathogeneiic model was developed 
by Farber (7). On the basis of the fact that chemical car­
cinogens usually inhibit cell proliferation and that, initially, 
the development of a cancer in a given organ is focal, he 
postulated that hepatocytes which are resistent to carcino­
genic effects, react with unbounded proliferation, and 
that, paradoxically, liver cancer originates in the cells which 
are not susceptible to hepatic carcinogens!

Finally, the bio-active secondary carcinogens are bound to 
the DNA of the nuclear chromatin, although the possible role 
of genetic control mechanisms is, at present, still contro­
versial (16, 18).

Nucleases have the task of removing the modified DNA, 
so that the nuclease capacity of the liver determines the 
further course of hepato-carcinogenesis. Under normal cir­
cumstances, this capacity is large enough to eliminate all 
carcinogens from the liver. Eliminated carcinogens can, 
however, give rise to carcinomas in other organs. The liver 
of the newborn has a lower nuclease capacity and thus re­
acts more sensitively to the effects of carcinogens.

Morphologically, dysplasia hepatocytes represent the first 
link in the carcinogenic chain. They are characterized by 
the lack of stored iron, storage of glycogen and of a modi­
fied gamma-glutamyl transpeptidase. Under the electron 
microscope, changes can be shown at the cell surface and 
in the organelles even in the pre-neoplastic stage (24). The 
next stage in the development is focal nodular hyperplasia 
which gives rise to benign adenomas and, finally, hepato­
cellular PLC. It is known that in patients with steroid-in­
duced adenomas this course of development is reversible 
up to a point so far unknown (30).

Diagnosis

While as little as ten years ago, a diagnostic accuracy of 
the clinician of 10 % with respect to PLC was quoted in 

. collective statistics, today, thanks to more recent examina-
j tion techniques, the correct diagnosis can be established
i Intra vitam in 90 % of the cases (41).I
! 1 j Serological diagnosis

a) At the present time, the determination of oq fetopro- 
| tein (AFP) is the only serological examination method
i which, on account of its considerable “organ affinity",
! lias proved its value in practice as a screening procedure

for the early recognition of hepato-cellular PLC and 
embryonic germinal cell tumours.

Eighty to 85% of all hepato-cellular PLC’s show an increas­
ed new synthesis of AFP and represent the “target group” 
of serological diagnostic efforts. The remaining hepato­
cellular PLC’s, and also all mixed and cholangio-cellular

Livi: Tumours - new Aspects

PLC's, hepatic metastases and non-carcinumutous malig­
nant liver tumours (angiosarcoma, etc.), have no increase 
in AFP production (10, 21, 42),

In so-called “high risk areas” with a high incidence of 
PLC, the average normal level of serum AFP in the healthy 

, population is three to four times higher than that seen in 
Middle Europe (42). A possible explanation for this may 
be the observation, made in recent years, that an increase 
in AFP can be triggered by viral infections (HBV, cyto- 
megaly) (36).

It is now known that PLC associated with renewed AFP 
production represents a poor prognosis. Thus, the deter­
mination of the AFP titre in the serum is a valuable para­
meter for assessing the efficiency of therapy. The half- 
life of the postoperative drop in titre is now considered 
determinative for the indication, duration and dosage of 
post-operative chemotherapy (42). For screening purposes 
we have developed a procedure which provides a positive 
result only in the presence of AFP values above 100 ng/ml 
(42).

b) In future, as a valuable supplement to the determination 
of AFP, consideration might well be given to the serum 
level of ferritin, which has been found to be elevated in 
70 to 85 % of all hepato-cellular PLC patients without 
the renewed synthesis of AFP especially in the early 
stages of the tumour (13).

c) Whether a combination of several serological procedures 
Can appreciably improve the diagnostic efficiency, as re­
cently suggested by Waka-Bayashi et al. (37), (AFP, CEA 
and the iso-enzymes of alkaline phosphatase or gamma- 
glutamyl transpeptidase were determined) is doubtful, since 
this approach would appear limited by inadequate sensitiv­
ity and considerable costs.

Hcpalo-Gjiirocntcrol. 2M 11VM11 i

2) Morphological diagnosis

In addition to well proven techniques such as angiography, 
with the aid of which even the smallest tumours - provid­
ed that they are adequately vascularized - can be recog­
nized with certainly, or laparoscopy, the diagnostic im­
portance of which is largely dependent upon the personal 
experience of the examiner, sonography coupled with 
trageted fine needle biopsy and computed tomography arc 
becoming more and more important clinically (15,22,40).

New aspects in the morphological diagnosis of PLC have 
resulted from multi-step scintigraphy of the liver using 
99 m-tc colloidal sulphur and 67-gallium citrate (67-Ga), 
which examinations have proved an ideal supplementation 
of the AFP determination. In particular hepatocellular PLC 
unaccompanied by an increased synthesis of AFP, and 
cholangio-cellular PLC, manifest an intensive uptake of gal­
lium. In 80 autoptically proven cases of PLC, which had 
been investigated with AFP and 67 -Ga, the correct clinical 
diagnosis was established in 99 % (41).

A decisive new impetus may be expected from initial 
attempts to localize tumours using monoclonal tumour- 
specific antibodies (10).

i 1:1
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Therapy
a) The only curative therapy for PLC is radical surgical 
removed of the tumour-infected lobe of the liver. At 
centres with appropriate experience, the incidence of iur- 
gical resection is 20 to 50 %. The post-operative mortality 
rate is surprisingly low at 7 to 16 %, and the five-year 
survival rates (SR) at 9 to 19 % are of an order of 
magnitude comparable to the results of gastric carcinoma 
surgery. In children subjected to surgery for PLC, indeed, 
a five-year SR of more than 50 % has been reported (8,9, 
40). With the introduction of special surgical techniques 
these results may be expected to improve further, as a 
study that achieved a three-year survival rate of 88 % has 
shown (9). In view of these results, a “therapeutic nihilism” 
would no longer seen justifiable in PLC patients. In contrast, 
the indication for liver transplantation in PLC patients is 
no longer accepted by Starzl (31) although this opinion is 
by no means shared by all the experts (2).

b) Attempted palliative treatment employing chemotherapy 
has, to date, not beeen particularly promising, and is all the 
more to be rejected in view of the fact that survival rates 
of 6 years and more are certainly not uncommon in 
untreated PLC patients (22, 40). The results of a multi- 
centre investigation supports such a point of view: In only
15 of 189 treated PLC cases was a partial remission achieved, 
9 of the 15 observed “partial successes” having employed 
adriamycin as the cytostatic agent (6).

It is possible that, in the future, on the basis of more suit­
able prognostic criteria, the indication for palliative measures 
may be more accurately established. Thus, for example,
Lai et al. (17) attaches considerable importance to the histo­
logical assessment of hepatocytes, considering the absence of 
so-called “clear cells” as a reliable sign of a favourable prog­
nosis.

c) We have just received an initial report on good results 
obtained with Interferon (14). For the present, the high 
costs of such a therapy are not calculated to justify too 
much optimism. In general, it would appear that measures 
to stimulate the immune reaction in PLC patients are the 
most worthy of recommendation, if a radical surgical 
procedure proves impossible (22).

Prevention

a) In Middle Europe and the USA a reliable preventive 
effect could presumable be achieved by restricting alco­
hol abuse. The chances of realizing such an aim, however, 
are as illusory as the incurably optimistic hope of being 
able to achieve a reduction in the consumption of nicotine.

b) In animal experiments it has already proved possible 
to inhibit the development of liver cirrhosis and 
hepatomas (11) using the antiallergic agent neurotropine.

c) Since the causal role of HBV infections for the high 
incidence of PLC in Asia and Africa is well known, 
effective preventive measure are, at least theoretically, 
imaginable. On the one hand, by means of a hygiene 
clean-up project, infection with HBV could be reduced,

A. Ncumavr, W. Weis,

while, on the other hand, the application ol illil' 
vaccine in a large-scale vaccination programme would, 
theoretically, result in a drastic reduction of the PLC 
incidence in 'high risk areas" (18, 45). The realiza­
tion of such ideas, however, must be viewed with scepti­
cism, not least since the number of HBsAg-posmve 
people throughout the world is estimated at 176 millions, 
and the funds needed to vaccinate such an immense num­
ber of people are hardly likely to be forthcoming.
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