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Hepatocellular carcinoma: 
comparison between liver transplantation, 
resective surgery, ethanol injection, 
and chemoembolization 

Abstract Between January 1989 
and June 1997,533 patients 
(423 male, 110 female, mean age 
61 years, range 22-89 years) with 
hepatocellular carcinoma (HCC) 
were observed at our center. We re- 
port on 419 patients retrospectively 
compared for different treatments: 
liver transplantation (LT; 55 pati- 
ents), resective surgery (RS; 31 pati- 
ents), transarterial chemoemboliza- 
tion (TACE; 171 patients) and per- 
cutaneous ethanol injection (PEI; 
152 patients). The 3- and 5-year ac- 
tuarial survival rates were, respec- 
tively, 72 % and 68 % for LT, 64 and 
44 Yo for RS, 54 and 36 YO for PEI, 
and 32 and 32 YO for TACE. Survival 
curves were compared for sex, age, 
tumor characteristics, alphafetopro- 

tein leve,, Child class, and etiology 
of cirrhosis. All patient-related 
characteristics examined (sex, age) 
are not significantly related to pa- 
tient survival. Tumor-related vari- 
ables and associated liver disease 
variables significantly conditioned 
survival in relation to different 
treatments. LT seems to  be the 
treatment of choice for monofocal 
HCC less then 5 cm in diameter and 
in selected cases of plurifocal HCC. 
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injection (PEI). The choice of the treatment of HCC 
strictlv deDends to the associated liver disease. generallv Introduction 
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Hepatocellular carcinoma (HCC) has been diagnosed 
and treated with increasing frequency in recent years. 
If extrahepatic tumor spread is excluded, several treat- 
ment options are now available including liver trans- 
plantation (LT), resective surgery (RS),  transarterial 
chemoembolization (TACE), and percutaneous ethanol 

viral cirrhosis. The associated non-tumoral liver disease 
sometimes conditions prognosis more than the tumor it- 
self. Transplantation is the only option that theoretically 
may cure both hepatic tumor and cirrhosis. Neverthe- 
less the place of LT in the treatment of HCC is still de- 
batable both because of reported controversial results 
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and donor shortage. In this study we retrospectively 
compare LT. hepatic resection, TACE, and PEI in the 
treatment of patients with HCC in order to determine 
the indications for each treatment. 

Patients and methods 
Between January 19x9 and June 1997,533 patients (423 male, 110 
female, mean age 61 years. range 22-XY years) with HCC were ob- 
served at our center (median follow up 43 months). We report on 
41 9 patients retrospectively compared for different treatments: 
LT ( 5 5  patients), RS (41 patients), TACE (171 patients), and PEI 
(157 patients). Incidental HCC at the time of LT and the fibrola- 
mellar variant are excluded. N o  patient had extraepatic tumor 
spread at the time of treatment. Five patients out of 533 had no as- 
sociated liver disease and 4x7 patients had cirrhosis. According to 
the Child-Pugh classification, 341 patients were Child A, 125 Child 
B and 20 Child C. The etiology of cirrhosis was viral (HBV, HDV, 
HCV) in 59.1 YO of patients, ethanolic in 16.8%. viral plus ethanol- 
ic in 23.5 % and in 0.5 % was associated with hemocromathosis. 
Actuarial survival curves were calculated as cumulative survival 
rates by the Kaplan-Meier method and analyzed by the log-rank 
and Mantel-Haenszel tests. Survival curves were compared for 
sex. age. tumor characteristics, alphafetoprotein ( AFP) level, 
Child class, and etiology of cirrhosis. All causes of death are con- 
sidered. 

Results 

The 3- and S-year actuarial survival rates were, respec- 
tively, 72 and 68% for LT, 64 and 44% for RS, 54 and 
36 YO for PEI and 33 and 22 '3'0 for TACE (Fig. 1). No pa- 
tient out of 113 without specific treatment for HCC was 
surviving at 5 years. All patient-related characteristics 
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Fig.1 Hepatocellular carcinoma: actuarial survival rates after liver 
transplantation ( L T ) .  resective surgery ( R S ) .  transarterial chemo- 
emholization ( T A C E ) ,  and percutaneous ethanol injection ( P E I ) .  
pts Patients 

examined (sex, age) are not significantly related to pa- 
tient survival. Tumor-related variables and associated 
liver disease variables significantly conditioning survival 
are reported in Table 1. Patients with monofocal HCC 
less then 5 cm in diameter had 5-year survival rates of 
83% (LT), 41% (RS), 37% (TACE), and 44% (PEI) 
( P  < 0.01). Patients with monofocal HCC of 5-10 cm in 
diameter had 5-year survival rates of 53 % after RS (10 
patients). N o  patient survived 5 years after LT ( 2 ) ,  PEI 
( 2 ) ,  and TACE ( 2 5 )  ( P  < 0.01). Patients with plurifocal 
HCC had 5-year survival rates of 58% (LT), 33% 
(TACE), and 93 % (PEI); 9 patients unterwent RS and 
neither survived 5 years after surgery ( P  = 0.01). We 
consider in stage I all monofocal HCC less then 5 cm in 
diameter or plurifocal HCC (no more than three lesions 

Table 1 Actuarial survival rates after liver transplantation ( L T ) ,  resective surgery (RS),  transarterial chemoemholization (TACE), and 
percutaneous ethanol injection (PEI) ( H C C  Hepatocellular carcinoma, y s  years) 

Prognostic factors LT RS TACE PEI Nu treatment P 
value 3 yrs 5yrs 3yrs 5 yrs 3 yrs 5 yrs 3 yrs 5 yrs 3yrs 5yrs 

HCC Single < 5 cm 83% 83O/"  5 5 %  41 Yo 37% 37% 6X% 14% 29% - 0.01 
Single > 5 cm 0 %  0% 89% 53 Yo 35 '10 0% 0% 0 %  - - 0.01 
Multiple 68% 58% 50% - 31% 23% 34% 33% 1 2 %  - 0.01 
Stage I '  84% 84% 58% 42% 36% 29% 68% 18% 28% - 0.01 

Alphafeto- 0-30 ngiml 85% 85 '10 82% 67% 37% 31 Yo 63 Yo 14Yo 28% - 0.01 
Stage 11" 46% 31% 70% 33% 31% 20% 32% ,19% 15% - NS 

protein 2 1-400 ngiml 77% 70% 56% 0 %  34% 24% 51% 18% 13% 0 %  0.01 
> 400 ngiml 31 Yo - 0% OYo 28% 17% 31% 32% 16% 0 %  NS 

Cirrhosis Viral 68% 61 Yo 63% 28% 41 % 25% 18% 27% 14% - 0.01 

Viral + alcoholic 90% 90% 57% 57% 31 % 75% 6X% 51 YO 30% - 0.01 
Child A 85% 85% 64% 38% 37% 21% 58% 41 % 24% - 0.01 
Child B 78% 65% - - 19% 12% 30% 0% 12% - 0.01 
Child C 60% 60% - - - - - - 9 %  - 0.01 

Alcoholic 63 % 63 Yo 50% - 10% 5 %  59% 47% 150/0 0% 0.02 

Stage I: monofocal HCC less than 5 cm in diameter or plurifocal HCC (maximum of three lesions) < 3 cm 
Stage 11: monofocal HCC > 5 cm or plurifocal HCC > 3 cm or more than three lesions 
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less then 3 cm) and in stage I1 all the other HCCs (single 
lesion more then 5 cm or plurifocal with more than 
three lesions or diameter more then 3 cm). Stage I sum- 
marizes specific inclusion criteria for LT at our center, 
whereas all patients with stage 11 HCC at preoperative 
staging are excluded from LT. The stage I 5-year surviv- 
al rate is significantly better after LT (84%) than after 
all the other treatments (RS 477'0, TACE 39%, PEI 
48%: P = 0.01). No difference in survival is evident in 
stage I1 (LT 31%. RS 33%,  TACE 70%. PEI 150/). 
Considering the AFP blood level under 20 ng/ml, the 5- 
year survival rate is significantly better ( P  = 0.01) after 
LT (85 YO ) and RS (67 % ) than after TACE (21 YO ) and 
PEI (44 YO ). Survival is still better after LT for AFP lev- 
els up to 400 ng/ml ( P  = 0.01), but no difference in sur- 
vival is evident for AFP levels greater than 300 ng/ml. 
Also considering the different etiology of associated cir- 
rhosis (viral, alcoholic, or mixed), survival is significant- 
ly better ( P  = 0.01 ) after LT. Finally patients with a 
Child B and C cirrhosis had the best survival rate after 
LT, but also 5-year survival of patients in Child A class 
is significantly better ( P  = 0.01) after LT (85  YO) than af- 
terRS (38%).TACE (74%)  or PET (31 YO) .  

Discussion 

The advent of modern imaging techniques and screen- 
ing programs for patients at risk of HCC allows for an 
accurate pretreatment staging of HCC enabling better 
patient selection and choice of adequate treatment [ l ,  
21. Historically a complete surgical excision has general- 
ly been considered the treatment of choice if extrahe- 
patic tumor spread was excluded and resection was fea- 
sible in terms of tumor location and hepatic functional 
reserve [3].  Actually several treatment options are avail- 
able including LT, RS, TACE, and PEI. We chose the 
best treatment for the patient in consideration both of 
the HCC and the associated liver disease. We also had 
to consider the resources of the different centers and 
the limitations to transplantation, i. e., the high cost of 
this procedure and donor shortage. The role of liver 
transplantation in is still under discussion even if theo- 

retically it seems the more appropriate treatment for 
diseases confined to the liver. Undoubtedly early results 
of LT for HCC were disappointing [4. 51, but actually 
good results are reported in early stages of HCC [3, 
6-11]. It is difficult to imagine a randomized trial for 
comparing the different treatments for HCC even if a 
multicentre study may be advisable in order to better 
define the indications. In our retrospective study we try 
to have indications for treatment. Results seem to indi- 
cate that LT is the treatment of choice for monofocal 
HCC less than 5 cm in diameter with a 5-year survival 
rate of 83 YO ( P  = 0.01). In cases of plurifocal HCC, 
even if survival is better after LT we have to select pa- 
tients in relation to the number of nodules. Presently 
we consider LT in cases of HCC with up to three nodules 
with a maximum diameter of 3 cm. The results using this 
limitation are good and 5-year survival rate after LT in 
these patients (stage I )  is 84Y0 ( P  = 0.01). On the con- 
trary, results in patients with a stage I1 HCC is almost 
equivalent after every treatment. The pre-treatment 
dosage of AFP can easily be utilized for selection of pa- 
tients [l, ?]. Treatments do not seem to influence surviv- 
al significantly in the patients with an AFP blood level 
of more then 300 ng/ml. With a level less than 400 ng/ 
ml, LT has the best survival rates. No limitation to LT 
seems to be proposed in consideration of the etiology 
of cirrhosis and Child-Pugh class in addition to the usual 
selection criteria. The other treatments considered (RS, 
TACE, and PEI)  seem not to have a role in the cure of 
patients with Child B or C cirrhosis. Resection seems 
to be indicated in cases of a single lesion more than 
5 cm in diameter because results are surprisingly good 
with a 5-year survival rate of 53% ( P  = 0.01) as con- 
firmed by a previous report [3].  No difference seems to 
be evident in early survival of patients with small HCC 
treated with RS or PEI as reported by some authors 
[12, 131. Long-term result reported are significantly bet- 
ter for RS than PEI [14]. 

In conclusion results seem to demonstrate that LT 
can be considered as the treatment of choice for mono- 
focal HCC less than 5 cm in diameter and in selected 
cases of plurifocal HCC if the patient is eligible for LT 
using the general inclusion criteria. 
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