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Abstract

AIM  To conduct a cohort study of 101 patients
with hepatocellular carcinoma (HCC) presenting
to a tertiary care medical referral center in
Germany between 1997 and 1999.
METHODS AND RESULTS   D a t a  w e r e
retrospectively analyzed by chart review. In 95
cases (72 males and 23 females) sufficient data
were available for analysis. Twenty five (29%)
of 85 patients were HBsAg or anti HBc positive,
21/85 (25%) were anti HCV positive, and 6/
85 (7%) were positive for both HBV and HCV-
markers. Age was significantly lower in HBV
positive patients than in the other two groups.
Thirty one (34%) of 90 patients had histories
of alcohol abuse. In 79/94 (84%) patients,
cirrhosis was diagnosed. Of these cirrhotic
patients, 29/79 (37%) belonged to Child Pugh’s
group (CHILD) A, 32/79 (40%) to CHILD B,
and 18/79 (23%) to CHILD C. AFP was elevated
in 61/91 (67%) patients. A single tumor nodule
was found in 38/94 (40%), more than one nodule
in 31/94 (34%), and 25/94 (26%) had a diffusely
infiltrating tumor, i.e. the tumor margins could

not be seen on imaging procedures. Portal vein
thrombosis was present in 19/94 (20%).
Imaging data consistent with lymph node
metastases were found in 10/92 (11%), while
distant metastases were found in 8/93 (9%).
According to Okuda 28/94 (30%) were
grouped to stage I, 53/94 (56%) were grouped
to stage II, and 13/94 (14%) were grouped to
stage III. Survival data were available for 83
patients. The Kaplan-Meier estimate for median
survival was 84 months. Factors influencing
survival were the Okuda score, the presence of
portal vein thrombosis, and the presence of
ascites. The presence of non complicated liver
cirrhosis by itself, distant metastases, or infection
with hepatitis viruses did not influence survival.
AFP positivity by itself did not influence survival,
though patients with an AFP value greater than
100 µµµµµg/L did experience shortened survival.
Treatment besides tamoxifen or supportive care
was associated with prolonged survival. The
influence of therapy on survival was most
pronounced in Okuda stage II patients. There
was longer survival in those Okuda stage II
patients who were treated with percutaneous
ethanol injection.
CONCLUSION  Even in a low incidence area
such as Germany, the majority of HCC is
caused by viral hepatitis and therefore
potentially preventable. Reflecting the high
proportion of advanced stage tumors in our
patients, the median survival was poor.
Patients who received active therapy had a
longer survival.

INTRODUCTION
Hepatocellular carcinoma (HCC) was responsible
for the death of an estimated 609 000 individuals
1998 representing 1.1% of total mortality in WHO
member states[1].  The incidence varies with
geographic[1] area since factors predisposing to HCC
development are unevenly distributed across
continents and sometimes even within countries or
within populations[2,3].
         The incidence of HCC is clearly linked to the
rate of  chronic HBV infect ion[4,5].  A large
percentage of HCC patients show serological or
histological markers of past contact with HBV[3].
Prospective studies have demonstrated that men
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chronically infected with HBV and expressing
hepatitis B surface antigen (HBsAg) are about 70-
fold more likely to develop HCC than their
seronegative counterparts. Furthermore, even
HBsAg-negative patients often exhibit serologic
evidence, such as anti-HBc positivity, of past HBV-
infection. Molecular mechanisms that account for
that association are interaction of HBVproteins with
s igna l  t ransduct ion  pa thways ,  apoptos i s ,
transcriptional machinery, and DNA repair[6].
Likewise, HCV infection predisposes to HCC[7].
While the molecular mechanisms of this association
are not well understood at present, HCV proteins
seem to interact with functions of the host cell in
ways partially comparable to HBV proteins[8-12].
Examples include the capacity of HCV proteins for
transactivation and their influence on apoptosis. The
main difference between HCV and HBV related
hepatocarcinogenesis is the lack of genomic
integration of HCV sequences. It is interesting,
however, that HCV frequently produces HCC only
after liver cirrhosis has developed. This  and the
acquisition of HCV at a more advanced age  may
partially explain the older age at diagnosis and
worse liver function compared to HBV-related liver
cancer[13,14]. Therefore, HCC might be prevented by
early antiviral therapy[15-17]. Besides hepatitis virus
infection is associated with a large number of cases
of HCC[18-23], liver cirrhosis itself regardless of
etiology is  a predisposing factor for HCC
development[24,25]. In fact, most cirrhotics in Japan
die from HCC[26]. Certain industrial[27], behavioral
[28], or familial factors[29,30] also contribute to HCC
development.
         HCC can be cured by liver transplantation or liver
resection[31-33]. However, due to the multifocal nature
of the disease as well as coexisting conditions, only
a small minority of patients can be treated surgically.
This proportion of surgically treatable patients is likely
to increase after institution of screening programs
[34,35] that are based on the recognition of high risk
groups[36] for the development of HCC. This is very
important as the outcome of non-treatable patients
remains poor[37,38].
      While there is much data on the clinical
characteristics and the outcome of patients with HCC
in high risk countries in which the majority of HCC are
viral hepatitis and/or aflatoxin-related[20-22,39], we know
little about predisposing factors, clinical characteristics,
and factors influencing outcome in low incidence areas
such as northern Europe. Some of the data are
contradictory with regard to factors predisposing to
HCC development[18,40-43]. As incidence of HCC in
many low-risk areas is rising albeit with local
differences[44], presumably due to an increase in
hepatitis virus-related liver cancer[45,46] and possibly
rising rates of HCC development in women[47,48],

an analysis of the present situation is needed to serve as
a baseline for future refinements. The present study
summarizes the data on a cohort of patients admitted to
a hepatology unit at a tertiary medical referral center in
Germany.

PATIENTS AND METHODS
Our institution is an academic tertiary care center
located in the western part of Germany that receives
the majority of patients as referrals from other hospitals.
Using computer based searching for patients that
presented for the first time with a diagnosis of
hepatocellular carcinoma between 1997-1999, we
identified 101 patients.  Their  charts were
retrospectively reviewed. In 95 patients enough data
were available for comprehensive analysis. These cases
were further analyzed.
        Diagnosis of HCC was made either by biopsy,
postmortem examination or by diagnosing a new liver
lesion in the proper clinical context in the absence of a
demonstrable extrahepatic tumor and observing the
clinical course. Liver cirrhosis was diagnosed by histology
or by clinical evidence (signs of portal hypertension on
endoscopic examination or characteristic imaging
features on ultrasound examination).
         A diagnosis of alcohol abuse was made using
the criteria of Kubicka et al[40]. In brief, alcohol abuse
was defined as a chronic alcohol consumption of more
than 60 g/day for both sexes or when a history of alcohol
abuse was noted in the patients’ records.
       Anti-HCV, HBsAg, Anti-HBc were measured
using commercially available 2nd/3rd generation ELISA-
based assays (Abbott Laboratories, Wiesbaden,
Germany). Ultrasound examinations, CT scans, and chest
X-rays were analyzed for the number of lesions, the size
of the largest lesion, the approximate amount of liver
volume taken up by the tumor, and the presence of
extrahepatic lesions. The Okuda-score was calculated
from imaging results and laboratory parameters. Patient
survival was recorded by contacting the patients’ primary
care physician by mail or telephone.
       For statistical analysis data were described by
median and range. The number of patients with a
specific trait was listed along with the number of patients
for whom enough data was available to asses the
absence or presence of this trait. Comparisons of
continuous data between groups were performed using
the Mann-Whitney-U-test (two groups) or the Kruskal-
Wallis-test (more than two groups). Relationship
between groups of nominal/ordinal data were explored
using the chi-squared test, if necessary in its
modification as the Fisher’s exact test. To analyze
survival data Kaplan-Meier-analysis was performed and
survival differences between groups tested using the
Log-rank-test. The Kaplan-Meier estimate for median
or mean survival was reported depending on patient
number.
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RESULTS
Patient characteristics
Patient characteristics are summarized in Tables 1 and
2. Median patient age was 63 years (Range: 31-85 years)
for men and 67 years (Range 42-83 years) for women.
There was no statistically significant difference in age
between men and women (U-test). The three most
frequent concomitant diseases were diabetes mellitus in
32/95 (34%), arterial hypertension in 16/95 (17%) and
nephrolithiasis in 6/95 (6%) patients. Apart from
nephrolithiasis that was only diagnosed in men there was
no predominance of one sex in these associated
conditions. There was no difference in body mass index
between those patients who suffered from diabetes and
those who did not have diabetes. 24/32 (75%) Patients
with diabetes suffered from liver cirrhosis.

Table 1 Patient characteristics: risk factors for HCC

Variable                                                                    Number/Total        Percentage

Sex
Male 72/95 76%
Female 23/95 24%
Markers of past or present HBV infection
Yes 25/85 29%
No 60/85 71%
Markers of HCV infection
Yes 21/85 25%
No 64/85 75%
Markers of both HBV and HCV-infection
Yes   6/85   7%
No 79/85 93%
History of alcoholism
Yes 31/90 34%
No 59/90 66%
Cirrhosis
Yes 79/94 84%
No 15/94 16%
Child score (only cirrhotics)
A 29/79 37%
B 32/79 40%
C 18/79 23%
AFP elevated
Yes 61/91 67%
No 30/91 33%

Table 2 Patient characteristics: age and clinical chemistry
results

Variable                                               Median (Range)

Age 64 (31-85) years
GPT 32 (10-244) U/L
AP 214 (2-1490) U/L
Bilirubin 1.5 (0.4-14.4) mg/dL
Prothrombin time acc. to Quick 83 (25-122)%
Albumen 3.4 (1.9-4.6) g/dL
AFP 38 (0.9-831000) µg/L

Speci f ic  predispos ing factors  to  HCC
development
Hepatitis viruses  Twenty-five/85 (29%) of HCC
patients had markers of past or present HBV infection.
Another 21/85 (25%) were infected by the hepatitis C virus
(HCV), while 6/85 (7%) of patients had markers of infection
with both viruses. There was a significant difference in age
in patients with HBV, HCV, HBV/HCV coinfection, and
those without hepatitis (P<0.01, Kruskal-Wallis-

test). The median age (55 years, range 31-76 years)
of patients with markers of HBV-infection was
more than ten years lower than the median ages of
patients without hepatitis (66, range 42-82 years),
with HCV-infection (66, range 38-83 years), or with
HBV/HCV-coinfection (69, 57-75 years). This is
depicted in Figure 1. Interestingly, only 1/21 patients
with HCV infection and none of the patients with
HCV/HBV coinfection did not suffer from liver
cirrhosis, while 2/24 patients with HBV-infection
and 7/33 patients without hepatitis did not have
cirrhosis.

Figure 1  Box plots showing the patients’ age according to hepatitis
status. Patients with HBV-infections have a lower median age
compared to patients with no hepatitis (None, n = 33), HBV-
infection (HBV, n = 25), HCV Infection (HCV, n = 21), or HBV/
HCV co-infection (HBV+HCV, n = 6).

Alcoholism Thirty-one/90 (34%) of HCC patients
in our cohort were alcoholics. Age of alcoholics was
not statistically different than that of patients with
HCC f rom o ther  causes  ( P>0.05 ,U  t e s t ) .
Comparing the presence of alcoholism with the
presence of viral markers, there was no apparent
positive correlation between the presence of
alcoholism and presence of markers indicating past
or present HBV or HCV-infection. Indeed, only 9/
81 patients were both alcoholics and had markers
of hepatitis B or C, while 21/81 patients were
alcoholics without markers of hepatitis and 39/81
patients had hepatitis but no alcoholism. 12/81
patients suffered neither from hepatitis nor
alcoholism.  Therefore it seems likely that a
negative association between hepatitis and
alcoholism exists in our cohort. This is confirmed
by a borderline significant Fisher’s exact test (P
<0.05) for this inverse relationship.

Cirrhosis  Seventy-nine/94 (84%) of HCC patients
suffered from l iver  cirrhosis .  The biggest
percentage (40%) of these patients could be
classified as CHILD-Pugh B, while 37% and 23%
could be classified as CHILD A and C respectively.
Age of cirrhotics was identical to that of non-
cirrhotic patients (P>0.05, U test).
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Tumor characteristics Tumor characteristics are listed
in Table 3. 61/91 (67%) of patients had a positive AFP-
test. The diameter of the largest tumor nodule in AFP
positive tumors was significantly larger (P<0.05, U-test)
than that of AFP negative tumors. A single tumor nodule
was observed in 38/94 patients, while the remaining
tumors were multinodular, with a diffuse growth pattern
in 25/94. 20/89 tumors were smaller than 3 cm, 31/89
were between 3 and 5 cm, and 38/89 were larger than 5
cm. An involvement of both liver lobes was noted in 49/
93 cases. In 19/94 cases an associated portal vein
thrombosis was diagnosed. Ascites was seen during
ultrasound in 43/95 patients. It was not possible to further
classify ascites as malignant or due to liver cirrhosis
retrospectively. Lymph node metastases were seen in
10/92 patients, while distant metastases (mainly lung
metastases) were diagnosed in 8/93 patients.

Table 3 Tumor characteristics during initial presentation

Variable                                                                  Number/Total            Percentage

Type of tumor growth
One nodule 38/94 40%
>1 Nodule 31/94 34%
Diffuse 25/94 26%
Size of largest nodule
<3 cm 20/89 22%
3 cm-5 cm 31/89 35%
>5 cm 38/89 43%
Involvement of both liver lobes
Yes 49/93 53%
No 44/93 47%
Portal vein thrombosis
Yes 19/94 20%
No 75/94 80%
Lymph node metastases
Yes 10/92 11%
No 82/92 89%
Distant metastases
Yes   8/93 9%
No 85/93 91%
Presence of ascites
Yes 43/95 45%
No 52/95 55%
Tumor stage according to Okuda
I 28/94 30%
II 53/94 56%
III 13/94 14%

Outcome and factors influencing outcome
Survival data were available for 83 patients. The Kaplan-
Meier estimate for median survival for all patients was
8.4 months. Survival curves according to Okuda stage
are shown in Figure 2. There is a highly significant
(P<0.001, Log-rank-test) relationship between tumor
stage according to Okuda and patient survival. Kaplan-
Meier-estimates for mean survival were 13.8 months
for Okuda stage I, 9 months for Okuda stage II, and 1
month for Okuda stage III. By survival analysis other
single factors influencing survival could be demonstrated:
A significant (P<0.02, Log-rank test) influence on survival
could be shown for the presence of portal vein thrombosis.
The Kaplan-Meier estimate for mean survival in the
absence of portal vein thrombosis was 10 months
while the estimate for mean survival in the presence
of portal vein thrombosis was 2.4 months. Likewise,
patient survival was significantly shorter (P<0.004, Log-
rank test) if ascites was present. The Kaplan-Meier

estimates for median survival were 13 months in the
absence and 3.8 months in the presence of ascites
(Figure 3). The CHILD score was significantly
correlated with survival of cirrhotic patients: CHILD
A patients (n = 27) survived a median time of 14
months, CHILD B patients (n = 29) survived a
median time of 6.6 months, while CHILD C patients
(n = 13) survived a median time of 0.7 months. This
influence of CHILD stage on survival was significant
(P<0.01, Log-rank-test).  CHILD stage was
significantly correlated to Okuda score (P<0.01, Chi-
squared test).
         No difference in survival could be found for patients
with or without hepatitis (P = 0.8, Log-rank test), AFP-
positive versus AFP-negative patients (P = 0.11, Log-
rank test), the presence of distant metastases (P = 0.22,
Log-rank test), and for the presence  or absence of liver
cirrhosis (P = 0.95, Log-rank test).
        While AFP positivity by itself was not associated
with lower survival, AFP-levels greater than 100 ug/L
(n = 33) were associated with a median survival of 3
months, while lower AFP-levels (n = 46) were
associated with a survival of 12.5 months (P<0.01, Log-
rank test).

Figure 2  Kaplan-Meier-analysis of patient survival according to
Okuda stage. Significant differences between groups (P<0.001,
Log-rank test) can be seen.

Figure 3  Kaplan-Meier-analysis of survival in relation to the
presence or absence of ascites. Treated patients (open circles)
lived significantly longer (P<0.05, Log-rank test) than their
untreated counterparts (filled circles).
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           To investigate the influence of therapy on survival,
the patients were divided in a group that received
active therapy (17 percutaneous ethanol injection, 8
transarterial chemoembolisation, 11-I-131-Lipiodol
administration, 2 resection, 2 octreotide for more than
4 weeks) and a group that received either supportive
care (n = 36) or tamoxifen treatment (n = 13), that
has recently been shown to yield no survival benefit
compared to placebo. These patients were then
stratified according to Okuda score. Only Okuda stage
I or II patients were included. When survival was
compared between both stratified groups overall there
were significant differences (P<0.04, log-rank test)
in survival between treated and untreated patients.
For Okuda stage I the Kaplan Meier estimate for mean
survival in the treatment group (n = 13) was 9 months,
while the estimate for mean survival in the untreated
group (n = 12) was 12 months. For Okuda stage II
the Kaplan-Meier estimate for mean survival for the
treatment group (n = 19) was 19 months while the
estimate for mean survival for the untreated group (n
= 27) was 7 months (Figure 4). While the use of
percutaneous ethanol injection was not significantly
related to increased survival overall(P = 0.18, Log-
rank test); in Okuda stage II tumors there was better
survival for patients receiving this treatment modality
(P<0.02, Log-rank test). When only patients were
analyzed who received either supportive therapy
(n = 36) or tamoxifen treatment (n = 13), no
difference for survival times could be found between
tamoxifen treated patients and those who received
supportive therapy.

Figure 4  Kaplan-Meier-analysis of Okuda stage II patients in
relationship to treatment. Patients with ascites (open circles) lived
for a significantly shorter (P<0.05, Log-rank test) time than their
counterparts without ascites (filled circles).

DISCUSSION
Patient characteristics
The age and sex distribution of our patient cohort
closely reflected published data from other series.
Interestingly, there was a high prevalence of
diabetes mellitus in our patients. Other studies on

HCC also reported a high prevalence of diabetes
mellitus[49-51]. The body mass index of diabetic
patients was similar to that of their non-diabetic
counterparts as was the number of subjects with
liver cirrhosis. The high prevalence of diabetes
mellitus in our series can be interpreted as a
consequence of the high prevalence of liver cirrhosis
in HCC patients overall. Cirrhosis is associated with
impaired glucose tolerance and diabetes in 20%-30%
of cases[52,53].

Predisposing factors to HCC development
The presence of liver cirrhosis in 84% of our patients
is well within the range of cirrhosis rates reported in
the literature (Table 4). All but three of the patients
with viral hepatitis were cirrhotics. The other HCCs
can most likely be explained by the high prevalence
of alcoholism in our patients. As alcoholism was not
associated with viral hepatitis in our patients, alcohol
abuse may have been an independent risk factor for
HCC development. Liver cirrhosis was fairly
advanced in most of our HCC patients as evidenced
by the high proportion of CHILD B and CHILD C
liver cirrhosis.In our study 29% of HCC had evidence
of past or present HBV-infection, 25% had evidence
of HCV-infection, and 7% had evidence of both
HBV and HCV-infections. This is comparable to
infection rates in northern Europe and some more
recent studies from southern Europe (Table 4) that
show that a rising proportion of hepatocellular
carcinoma is HCV related. This is similar to Asian
countries where one can also observe a clear
relationship of HCC and hepatitis B and C (Table 4).
The lower age of HCC-patients with HBV infection
compared to that of HCC-patients with HCV-
infection and HCC-patients without HBV/HCV-
infection or with HBV/HCV-coinfection may be
explained by two hypotheses: Firstly, HBV may have
been acquired earlier in life than HCV. Secondly,
HBV might be a more potent oncogenic stimulus than
HCV. There is some evidence to support this latter
hypothesis: HBV has been identified as a risk factor
for HCC in individuals that are not cirrhotic. This
may mean that the many interactions of HBV
proteins with the host cell[6] and especially the
transactivating function of HBV proteins coded by
integrated viral sequences[54-56] can cause cancer
regardless of cirrhosis development. Indeed, two of
our 24 patients with HBV infection did not have
cirrhosis. The older age of HBV/HCV coinfected
pa t ien ts  compared  to  pa t ien ts  wi th  HBV
monoinfection might also be related to specific modes
of transmission that occur only at an older age. It is
a very interesting observation that the majority of
HCC even in a low-risk area for viral hepatitis such
as Germany are related to viral hepatitis and,
therefore, potentially preventable. An important
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factor in preventing liver cancer in Germany will be an
effective reduction or eradication of HBV infection
through general vaccination  programs. This approach
has already proved successful in Asia. Another
possibility of preventing HCC could be interferon
treatment of HCV infection. Although there is still some
controversy if this may prevent HCC development, it
seems very likely that successful interferon therapy
can prevent progression to liver cirrhosis and will
therefore reduce HCC incidence. HCV-related HCC
occurs following the development of liver cirrhosis in
the majority of cases. In our patients there was only
one patient with HCV infection but without liver
cirrhosis.

Tumor characteristics
Two thirds of our patients had a positive AFP-test. This
is similar to the results of other German studies[41,43] and
illustrates that other tumor markers are needed to detect
early HCC in AFP-negative cases. This is emphasized
by significantly larger tumor nodules in AFP positive
cases. Patients with large tumor nodules may not be
good candidates for liver transplantation or resection,
the only curative therapies available for HCC.
        As detailed in Table 3, most of the tumors were in
an advanced stage at presentation. 70% of tumors
were Okuda stage II or III. Involvement of both liver
lobes was predominant in this study. there was also a
high rate of portal vein thrombosis. The tumor stages
in our patients were more advanced than the tumor
stages in other German series, in which the percentage
of  Okuda stage II and III tumors ranged from 43%
to 61%[40,41,57].
       It is surprising, however, that despite locally
advanced tumors, we detected only a relatively small
rate of nodal or extranodal metastases. This may indicate
that extrahepatic tumor spread in HCC does not generally
present a major problem although it may become highly
relevant in individual cases especially after liver
transplantation.

Table 4  Comparison of viral parameters with studies reported
in the literature

Author                   Number  Cirrhosis   HBV        HCV   HBV+HCV (%)   Country

Northern/Central Europe

Van Roey 154 60 52 55 NA        Belgium
Widell 95 NA 29 17 NA        Sweden
Kubicka 268 74.6 35.1 26.9 10        Germany
Petry 100 89.5 22 37 0        Germany

Peters 86 90 49 37 NA        Germany
This study 95 84 29 25 7        Germany
Southern Europe

Kuper 333 NA 58 12 3        Greece
Stroffolini 1148 NA 12 71 5        Italy
Asia

Kubo 330 NA 17 26 53        Japan
Shiratori 205 NA 11 71 13        Japan
Zhang 113 NA 63 11 NA        China
Chuang 128 NA 77 20 NA        China

Outcome and factors influencing outcome
Overall outcome was poor. Reflecting the large
number of advanced tumors  and the minuscule
number of surgically treated patients in our study, the
Kaplan-Meier estimate for median survival was only
8.4 months. This is similar to German results reported
by Petry et al[41] and within the scope of survival
results for medically treated patients reported by other
authors[38,58]. Other authors had also observed the
clear-cut relationship of survival to the Okuda stage
of the tumor.
        AFP positivity was not related to survival. However,
when only tumors with AFP levels greater than 100
ug/L were compared to tumors with lower or negative
AFP levels, survival was shortened for the patients with
the higher AFP levels. This may reflect a larger tumor
burden in the patients with higher AFP levels as
evidenced by significantly larger tumor nodules in AFP
positive patients. This relationship of decreased survival
in patients with an AFP level greater than 100 ug/L had
also been described by others[57]. The relation of
CHILD stage to survival was expected since the
CHILD stage reflects some of the same variables that
are measured by the Okuda score. The disappointing
survival of CHILD C cirrhotics with HCC (median
survival of less than one month) might suggest that these
patients are not treated but offered symptom-targeted
supportive care. However, this has not been tested
prospectively.
        Comparing survival of tamoxifen treated patients
to patients receiving supportive therapy, there was
no survival benefit for tamoxifen treated patients. This
matches results from prospective studies[59,60] that
proved tamoxifen to be ineffective in HCC. Therapy
other than tamoxifen was related to increased survival.
As small tumors in cirrhosis have a relatively good
prognosis[61], it was therefore important to assess the
influence of therapy on survival without the
confounding effect of Okuda stage. The analysis of
treatment groups stratified by Okuda stage confirmed
that treated Okuda stage II patients survived longer.
Ethanol injection (PEI) was associated with improved
survival in Okuda stage II patients. A favorable impact
of PEI on survival was previously reported in the
literature[62].
          One has to be cautious in interpreting retrospective
data such as ours. It may be possible that patients were
offered therapy because they were in a better clinical
state, even though their Okuda stages were identical.
Prospective studies must address the effectiveness of
therapy in HCC.
         As HCC is mostly a problem confined to the liver,
with most patients dying from liver related
complications such as liver failure or variceal
bleeding, an effective approach to HCC treatment
may consequently be any therapy aimed at local
tumor control such as PEI, high-frequency
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thermocoagulation, or laser induced thermoco-
agulation[63,64] to prevent portal vein thrombosis and
parenchymal displacement.

CONCLUSIONS
Our data show the majority of HCC seen at our
institution to be related to viral hepatitis. Therefore,
to reduce the incidence of HCC, the prevalence of
viral hepatitis must be controlled through vaccination
programs and possibly through antiviral treatment.
As only about two thirds of HCC were AFP positive,
additional tumor markers must be sought to identify
patients with HCC early in their disease when they
might  s t i l l  benefi t  f rom curat ive surgical
interventions. Survival was poor, but therapy (in our
series mostly TACE, ethanol injection, and 131I-
Lipiodol treatment) was associated with improved
survival.
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