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Abstract
Background and Objective The role of liver resection in advanced hepatocellular carcinoma (multinodular or with
macroscopic vascular involvement) is still controversial. The aim of this study is to evaluate the role of surgical resection
compared to other therapeutic modalities in patients with advanced hepatocellular carcinoma (HCC).
Methods Four hundred sixty four patients with HCC observed from 1991 to 2007 were included in the study. All the
patients were evaluated for the treatment of HCC in relation to the severity of liver impairment and tumor stage. All the
patients included in the study had no evidence of distant metastases.
Results Median follow up time for surviving patients was 25 months (range 1–155). Two-hundred and eighty-three patients
were in Child–Pugh class A, 161 in class B, and 20 in class C. Two-hundred and seventy-one patients had single HCC, 121
patients had two or three HCCs, and 72 more than three HCCs. One-hundred and thirty-six patients (29.3%) were submitted
to liver resection (LR), 232 (50.0%) to local ablative therapies (LAT) (ethanol injection, radiofrequency ablation,
chemoembolization), eight (1.7%) to liver transplantation (LT), and 88 (19%) to supportive therapy (ST). Median survival
time for all patients was 36 months (95% CI 24–36). Median survival time was 57 months for LR, 30 months for LAT, and
8 months for ST, with a 5-year survival of 47%, 20%, and 2.5%, respectively (p=0.001). Actuarial 5-year survival for
patients submitted to LT was 75%. Overall survival was significantly shorter in patients with multiple HCCs compared to
single HCC, with median survival times of 39, 16, and 11 months for patients with a single HCC, with two to three HCCs,
and with more than three HCCs, respectively (p=0.01). Survival for patients with single HCC was significantly longer in
patients submitted to LR compared to LAT and ST with median survival times of 57, 37, and 14 months, respectively
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(p=0.02). Also, in patients with multinodular HCCs (2–3 HCCs) LR showed the best results with a median survival time of
58 months compared to 22 and 8 months for LAT and ST (p=0.01). In patients with more than three HCCs, LR did not
show different results compared to LAT and ST. Seventy-three patients had evidence of macroscopic vascular involvement;
median survival in this subgroup of patients was significantly shorter compared to patients without vascular involvement, 10
and 36 months, respectively. Survival for patients with macroscopic vascular involvement submitted to LR or LAT was
significant longer compared to ST, with mean survivals of 27, 30, and 12 months, respectively (p=0.01).
Conclusions The present study shows that the surgery can achieve good results in patients with single HCC and good liver
function. Also, patients with multinodular HCCs (two to three nodules) could benefit from LR where survival is longer than
after LAT or ST. In patients with more than three HCCs, LR have similar results of LAT. Macroscopic vascular invasion is a
major prognostic factor, and the LR is justified in selected patients, where it can allow good long-term results compared to ST.
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Local ablative therapy

Introduction

Hepatocellular carcinoma (HCC) is a common cancer
worldwide and is the third most common cause of cancer-
related deaths.1 The choice upon different types of treatment
depends on tumor stage and the functional status of the
liver.2 Liver resection (LR) and liver transplantation (LT) are
considered the mainstay of curative therapy, although
application of LT is limited by the shortage of organs.

Several local ablative therapies (percutaneous ethanol
injection, radiofrequency ablation, microwave ablation,
chemoembolization) have been proposed for patients with
advanced HCC or severe liver impairment and showed
benefits for long-term survival. In patients with multiple
HCC or with macroscopic vascular involvement, the choice
of treatment is still controversial, and LR is frequently
contraindicated.3,4

Several authors have proposed hepatic resection in
selected groups of patients for multiple HCC and with macro-
scopic vascular involvement demonstrating encouraging
results.5 The objective of this study is to evaluate the results
of LR compared to local ablative therapies (LAT) and to
best supportive therapy (ST) in different groups of cirrhotic
patients with advanced HCCs (multinodular or with macro-
scopic vascular involvement).

Patients and Methods

In this study, we review data of a multi-institutional database
that included four different departments (one surgical
department, two departments of internal medicine, and one
department of gastroenterology). This database comprises
464 patients with liver cirrhosis and HCC observed during
the period from January 1991 to March 2007.

All patients had liver cirrhosis. The diagnosis of liver
cirrhosis was made with biopsy or with clinical and labo-
ratory criteria of chronic hepatic disease associated with

portal hypertension. The diagnosis of HCC was made with
cytological or histological criteria or with radiological
criteria. From 2001 the diagnosis of HCC was based on con-
cordance between two imaging techniques [ultrasonography,
computed tomography (CT), or magnetic resonance imaging
(MRI)] showing arterial hypervascularity in a focal lesion
≥2 cm or with the combined criteria of an imaging technique
and a serum alpha-fetoprotein (AFP) level greater than
400 ng/ml, according to the criteria of the consensus con-
ference of the European Association for Study of the Liver.6

A fine-needle cytology was performed only in patients with
an otherwise uncertain diagnosis.

Before treatment, all patients had serum liver function
tests (bilirubin, alkaline phosphatase, transaminase, albumin,
prothrombin time), blood count, and serum creatinine level.
All patients were staged according to the Child–Pugh
classification. The assessment of tumor stage was made with
different imaging techniques: ultrasonography, contrast-
enhanced CT, and contrast-enhanced MRI.

We reviewed patients’ records for demographic variables
(age, gender, etiology of liver cirrhosis), severity of liver
cirrhosis (Child–Pugh class), and tumor stage (size, number,
macroscopic vascular invasion and AFP). The patients were
evaluated for different therapies (LT, LR, LAT, or ST)
according to the degree of liver dysfunction and the stage of
tumor. All the patients included into the study did not have
extrahepatic metastasis.

LT was considered for patients within Milan criteria and
for patients with absence of macroscopic vascular invasion
or extrahepatic metastasis by imaging techniques.

LR was the treatment of choice for patients with single
HCC and well preserved liver function (Child–Pugh A)
without portal vein hypertension. Surgical resection was
also applied in a selected group of patients with multiple
HCCs or with Child–Pugh class B liver dysfunction.

During surgery, intraoperative ultrasonography was
routinely used in order to confirm preoperative diagnosis,
to evaluate relationship between tumor and blood vessel
and to evaluate the presence of additional tumors.

LAT (radiofrequency ablation, ethanol injection, chemo-
embolization) were indicated for patients excluded from
surgery with single or multiple HCCs with Child–Pugh A
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and B liver cirrhosis. From 1991, percutaneous ethanol
injection (PEI) was applied to lesions up to 3 cm, and from
1998, radiofrequency ablation (RFA) was introduced to
treat lesions up to 6 cm. PEI and RFA were applied in
patients with fewer than four nodules of HCCs. Chemo-
embolization (TACE) was indicated for patients excluded
from surgical therapy and for patients with single or
multiple HCCs and preserved liver function (Child–Pugh
class A and B) without main portal vein thrombosis. TACE
was also applied in selected patients in conjunction with
other LAT (PEI, RFA). Patients excluded from other
treatment due to severe liver dysfunction (Child–Pugh C
class) or advanced tumor stage (multinodular, main portal
vein thrombosis) were submitted to ST.

After treatment, all patients underwent regular follow up
with serum AFP and ultrasonography every 6 months.
Suspect recurrences were confirmed with CT or MRI. Chest
CT or bone scan were performed in case of recurrence or of
clinical suspect of distant metastases. All recurrences were
evaluated for new treatment; the choice of the type of
treatment was related to the number and size of tumors, the
presence of extrahepatic disease, the liver function, and the
general status of the patient.

Statistical Analysis

Data were collected and analyzed with SPSS statistical
software (SPSS version 16.0, Chicago, IL, USA). The
differences between categorical variables were analyzed
with a chi-square test. The differences between continuous
variables were analyzed with t test.

Survival analysis was carried out with Kaplan–Meier
method; we considered the treatment day as time zero, and
patients that were alive at the end of follow-up were con-
sidered censored.

Univariate analysis for survival was performed with the
Kaplan–Meier method with the log rank test to verify sig-
nificance of differences. Cox’s regression model was
utilized for multivariate analysis.

Results

The clinical features of the 464 patients included in the
study are reported in Table 1. There were 381 males and 83
females, for a male-to-female ratio of 4.6:1. The median
patients’ age was 68 years (range 28–90). The preoperative
liver function according to Child–Pugh classification
classified 283 patients in class A, 161 patients in class B,
and 20 patients in class C. The liver cirrhosis was related to
alcohol intake in 157 patients, to HCV infection in 222, to
HBV infection in 45, and to other causes in 40. Tumors

were single in 271 patients and multiple in 193. The mean
number of tumors was 1.9 (range 1–5), with 121 patients
with two to three tumors and 72 with more than three
tumors. The mean tumor diameter was 4.3 cm (range 1.5–
20 cm). The mean AFP level was 385 ng/ml (range 1–
21,000), with 357 patients (77%) with AFP level lower than
100 ng/ml.

Among 464 patients, eight underwent LT (1.7%), 136
underwent LR (29.3%), 232 underwent LAT (50%), and 88
(19%) underwent ST. Among patients submitted to LAT, 29

Table 1 Characteristics of Patients Included into the Study

Variable N Percent

Age

≤70 years 269 58.0

>70 years 195 42.0

Gender

Male 381 82.1

Female 83 17.9

Chronic liver disease etiology

Alcohol 157 33.9

HCV 222 47.9

HBV 45 9.6

Others 40 8.7

Child–Pugh class

A 283 61.0

B 161 34.7

C 20 4.2

Number of tumors

Single 271 58.4

2–3 HCC 121 26.1

>3 HCC 72 15.5

Tumor size

≤3 cm 184 39.7

3–5 cm 175 37.6

>5 cm 105 22.6

Serum AFP level

≤100 ng/ml 357 77.0

>100 ng/ml 107 23.0

Macroscopic vascular involvement

No 391 84.3

Yes 73 15.7

Therapy

Liver transplantation 8 1.7

LR 136 29.3

RFA 128 27.6

PEI 29 6.2

TACE + RFA 36 7.8

TACE 39 8.4

Supportive therapy 88 19.0
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patients underwent PEI, 128 underwent RFA, 39 underwent
TACE, and 36 underwent TACE associated with RFA.

The survival analysis of the entire group of study
identified a median survival time of 30 months, with
actuarial 3-, 5-, and 10-year survivals of 46%, 25%, and
10%, respectively. The univariate analysis for factors
related with survival identified that the number and the
size of HCC, Child–Pugh class, serum AFP level, and
presence of macroscopic vascular involvement were sig-
nificantly related with shorter survival time (Table 2). Cox’s
multivariate regression model identified that survival-
related factors were AFP level, type of therapy, and size

and number of HCC, with hazard ratios of 1.73, 0.71, 1.40,
and 1.29, respectively (Table 3).

The survival according to the type of treatment showed
median survival times for patients submitted to LR, LAT,
and ST of 57, 30, and 8 months and with 5-year actuarial
survival rates of 47%, 20%, and 2.5%, respectively.
Actuarial 5-year survival for patients submitted to LT was
75%. Patients submitted to LT were not included in further
statistical analysis due to small sample size in this group.

The univariate analysis for prognostic factor for survival in
patients submitted to LR identified that the number and the
size of HCC, Child–Pugh class, and presence of macroscopic
vascular involvement were significantly related with shorter
survival time (Table 4). Cox’s multivariate regression model
identified that the presence of macroscopic vascular involve-
ment was the most significant factor related with survival
with a hazard ratio of 7.1.

During the follow up, 223 patients that submitted to LR
or LAT showed recurrence of the HCC; the median disease-
free survival was 16 months, with actuarial 3- and 5-year
disease-free survival rates of 30% and 15%. The recurrence
rate was significantly different among patients submitted to
LR and LAT, with 5-year disease-free survivals of 22% and
12%, respectively (p<0.001).

Subgroup Analysis

Further survival analyses among different categories are
reported in Table 5. In patients with well preserved liver
function (Child–Pugh A) and single HCC, LR showed the
best results compared to LAT or ST, with median survival
times of 63, 41, and 4 months, respectively (p=0.01). In
patients with single HCC and Child Pugh B cirrhosis, LR
and LAT did not show significant differences, with median
survival times of 24 and 30 months, respectively.

Patients with multiple HCCs (two to three HCCs)
submitted to LR showed a longer survival compared to
LAT and ST, with median survival times of 58, 22, and
8 months, respectively (p=0.01). In patients with more than
three HCCs, the results of LR and LAT did not show
significant differences.

In the study group, 73 patients showed macroscopic
vascular involvement at preoperative imaging. Among
these patients, 17 were submitted to LR, 17 to LAT, and
39 to ST. Macroscopic vascular involvement was a negative

Table 2 Univariate Analysis of Factors Related with Survival of
Patients Included into the Study

N Median
survival
(range)

5-Year
survival

Log rak
test (p)

Number of tumors 0.01 (pooled)

Single 271 39 (34–43) 32

2–3 nodules 121 29 (17–41) 16

>3 nodules 72 11 (6–16) 15

Etiology of chronic liver
disease

0.7 (pooled)

Alcohol 157 35 (27–43) 22

HCV 222 28 (19–36) 28

HBV 45 30 (10–50) 0

Other causes 40 24 (7–41) 30

Child–Pugh class 0.01 (pooled)

A 283 40 (35–46) 32

B 161 22 (15–28) 15

C 20 8 (1–21) 0

Tumor size 0.01 (pooled)

<=3 cm 184 43 (32–53) 38

3–5 cm 175 28 (20–36) 19

>5 cm 105 14 (7–21) 16

Serum AFP level 0.01 (pooled)

<=100 ng/ml 357 41 (37–45) 30

>100 ng/ml 107 20 (12–28) 8

Macroscopic vascular
involvement

0.01 (pooled)

No 391 36 (30–42) 28

Yes 73 10 (5–15) 5

Variable HR p Value 95% CI for HR

AFP (>100 ng/ml vs <100 ng/ml) 1.737 0.005 1.182–2.553

Size (>5 cm vs 3–5 cm vs <3 cm) 1.402 0.002 1.134–1.734

Number (>3 vs 2–3 HCC vs single) 1.296 0.020 1.043–1.611

Therapy (LR vs LAT vs ST) 0.719 0.001 0.626–0.826

Table 3 Multivariate Cox’s
Model for Factors Related with
Survival of Patients Included
into the Study
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prognostic factor with a 5-year survival of 5% compare to
28% for patients without macroscopic vascular involve-
ment. Survival analysis showed no differences in survival
between LR and LAT, whereas we identified a significantly
longer survival for patients submitted to LR compared to
ST, with median survival times of 10 and 7, respectively
(p=0.05).

Discussion

HCC is the most common primary liver cancer and is the
most severe complication of chronic liver diseases.7 The
prognosis is poor even after potentially curative treatments,
with a 5-year survival rate of 47% and a 5-year recurrence
rate of 80%, respectively.8

A peculiar feature of HCC is that several therapeutic
approaches (liver transplantation, surgical resection, LAT,
chemoembolization) can be chosen in relation to the stage
of disease and severity of liver impairment. Liver trans-
plantation is indicated for early HCC in order to treat both
the neoplastic disease and the liver impairment.9 The Milan

criteria are widely accepted for liver transplantation in
patients with HCC, and when these criteria are fulfilled,
5-year survival reaches 60–80%, with a recurrence rate
lower than 20%.10

The local ablative treatments (PEI and RFA) are wide-
spread and allow good results, with 3-year survivals of 83%
in Child–Pugh A cirrhotic patients and 31% in Child–Pugh
B patients.11

The TACE is indicated for patients with multifocal,
asymptomatic liver tumor, with a Child A–B liver function,
without extrahepatic spread.7 After TACE, a significant
tumor response is achieved in 17–61.9%, but a complete
tumor response is rare (0%–4.8%); however, significant
improvement in long-term survival had been demonstrated
in meta-analysis studies.12,13

Resective surgery with curative intent is applied for early
HCC in patients with well preserved liver function.
However, only less than 30% of patients can be submitted
to surgery for the advanced stage of tumor or severe liver
function impairment. According to literature, surgery can
achieve the best results in patients with a single nodule,
smaller than 5 cm, without vascular invasion in patients
with compensated liver cirrhosis (class A according to the
Child–Pugh classification) and without portal hypertension.
In these patients, the 5-year survival can reach 70%, but the
major issue of surgical treatment of HCC is sill the high
recurrence rate (80–100% after 5 years).14

The role of resective surgery in patients with advanced
HCC (large, multifocal, or with macroscopic vascular inva-
sion) is still under debate, and few studies in literature analyze
the long-term results of surgery in these patients.4,15–17

In the 17th Nationwide Follow-up Survey of Primary
Liver Cancer in Japan, 27,062 patients submitted to hepatic
resection for HCC in the period from 1992 to 2003 were
followed up. The 5-year survival rate was 59.2% for
patients with a single HCC, 46.4% for patients with two
nodules, and 30.0% for patients with three nodules.8

In a multi-institutional study, 308 patients with large (more
than 3 cm) or multiple HCC (more than three nodules) were
compared to 404 patients with small HCC. This study
reported a 5-year survival of 26% for advanced HCC
compared to 39% for early HCC.5 A recent study of by
Ishizawa et al. in 434 patients who underwent to LR for
single or multiple HCC (more than two nodules) reported a
5-year survival of 58% for Child A patients with multiple
nodules, compared to 68% for Child A patients with a single
nodule (p=0.035).18 In Child B patients, 5-year survival
decreased to 19% for patients with multiple nodules com-
pared to 45% for patients with a single nodule (p=0.13).18

Patients with HCC with multiple tumors in both hepatic
lobes (TNM stage IVa) are generally considered unsuitable
for surgery. However, recent data of the literature showed a
significant improvement in survival after resective surgery

Table 4 Univariate Analysis of Factors Related with Survival of
Patients Submitted to LR

N Median
survival
(range)

5-Year
survival

Log rak
test (p)

Number of tumors 0.01 (pooled)

Single 100 57 (39–75) 49

2–3 nodules 30 58 (−) 46

>3 nodules 6 10 (3–3.5) 0

Etiology of chronic
liver disease

0.7 (pooled)

Alcohol 37 56 (17–95) 34

HCV 67 64 (57–71) 55

HBV 16 55 (4–98) 0

Other causes 16 64 (14–113) 55

Child–Pugh class 0.01 (pooled)

A 107 60 (52–68) 53

B 29 24 (12–36) 25

Tumor size 0.01 (pooled)

<=3 cm 44 65 (30–100) 64

3–5 cm 46 60 (34–86) 52

>5 cm 46 32 (1–63) 29

Serum AFP level 0.19 (pooled)

<=100 ng/ml 113 64 (53–75) 52

>100 ng/ml 13 35 (1–68) 44

Macroscopic vascular
involvement

0.01 (pooled)

No 119 63 (31–94) 54

Yes 17 10 (4–16) 20
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Table 5 Univariate Analysis for Factors Related with Survival According to the Stage of HCC, Severity of Liver Cirrhosis and Type of Treatment

N Median survival in months 5-Year survival % Log rank test (p value)

Overall 0.01 (pooled)

LR 136 57 (43–71) 47

LAT 232 30 (24–37) 20 LR vs LAT 0.01

ST 88 8 (7–9) 2.5 LR vs ST 0.01

Child–Pugh A 0.01 (pooled)

LR 107 60 (52–68) 53

LAT 151 37 (31–44) 22 LR vs LAT 0.01

ST 33 7 (4–10) 7 LR vs ST 0.01

Child–Pugh B 0.01 (pooled)

LR 29 24 (12–36) 25

LAT 81 28 (21–35) 22 LR vs LAT 0.8

ST 55 8 (6–10) 0 LR vs ST 0.01

Single HCC 0.02 (pooled)

LR 100 57 (39–75) 49

LAT 135 37 (31–44) 22 LR vs LAT 0.05

ST 32 14 (6–22) 4 LR vs ST 0.01

Single HCC and Child–Pugh A 0.01 (pooled)

LR 78 63 (34–64) 54

LAT 85 41 (34–48) 23 LR vs LAT 0.05

ST 11 4 (0–12) 18 LR vs ST 0.01

Single HCC and Child–Pugh B 0.05 (pooled)

LR 22 24 (−) 29

LAT 50 30 (−) 27 LR vs LAT 0.82

ST 21 14 (−) 0 LR vs ST 0.05

2–3 HCC 0.01 (pooled)

LR 30 58 (−) 46

LAT 71 22 (16–28) 10 LR vs LAT 0.01

ST 16 8 (1–18) 0 LR vs ST 0.01

2–3 HCC and Child–Pugh A 0.01 (pooled)

LR 23 58 (−) 48

LAT 49 22 (−) 6 LR vs LAT 0.01

ST 9 13 (−) 0 LR vs ST 0.01

2–3 HCC and Child–Pugh B 0.36 (pooled)

LR 7 15 (0–36) 20

LAT 22 24 (3–46) 16 LR vs LAT 0.84

ST 7 15 (4–26) – LR vs ST 0.62

>3 HCC 0.01 (pooled)

LR 6 10 (3–16) –

LAT 26 29 (14–45) 32 LR vs LAT 0.01

ST 40 8 (3–15) – LR vs ST 0.94

>3 HCC and Child–Pugh A 0.01 (pooled)

LR 6 10 (3–16) –

LAT 17 40 (−) 38 LR vs LAT 0.01

ST 13 7 (−) – LR vs ST 0.64

>3 HCC and Child–Pugh B 0.17 (pooled)

LR 0 – –

LAT 9 15 (0–36) 22 LR vs LAT-

ST 27 7 (3–12) 0 LR vs ST-
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compared to nonsurgical treatments, with median survivals
of 19.5 and 7.1 months, respectively (p=0.08).19

In our study, we analyzed a large group (464 patients) of
cirrhotic patients with HCC, who underwent different
therapeutic approaches in relation to the tumor stage and
degree of liver impairment. The major limitation of our
study is its retrospective design that implies biases of
selection of patients, although the large number of patients
included in the study and the subgroup analyses of patients
with different tumor and liver function stages should lower
the impact of these limitations. Our data confirm the good
results of LR in patients with single HCC and class Child–
Pugh A cirrhosis with 5-year survival of 54%. Even in
patients with two or three nodules, the LR shows good
performance compared to LAT or ST with actuarial 5-year
survival of 46%, 10%, and 0%, respectively. In patients
with more than three nodules, the LR decreases their
efficacy and it is probably not justified. According to our
study, surgical resection in patients with well preserved
liver function and single or oligonodular HCC (two to three
nodules) seem to have superior results compared to other
therapies, and the presence of multiple HCC (up to three
nodules) should not be considered an absolute contraindi-
cation to surgical resection.

The presence of macroscopic vascular invasion is an
important prognostic factor in patients affected by HCC.
The median of survival in patients with macroscopic
vascular involvement without treatment is very poor: about
10 weeks.20,21 The choice of the best treatment for these
patients is still under debate. Nonsurgical treatments such
as TACE or RFA give a 1-year overall survival of 14%.22

Transplantation is contraindicated because of a high
frequency of recurrences and short survival. Also, surgical
resection in patients with macroscopic vascular invasion is
contraindicated in the majority of patients, and few data in
literature report long-term results in these patients. Poon et
al., in a retrospective analysis, showed a 5-year prognosis
of 13% in patients with macroscopic vascular invasion.23

Chen et al. reported a median survival of patients with portal
vein tumor thrombosis located in the hepatic resection area
or in the first division branch of the portal vein of
18.8 months.4 The author showed a reduction in survival,
10.1 months, in patients who underwent to thrombectomy
of main portal vein tumor thrombus (p=0.0275). Minigawa
et al. proposed a combined therapeutic approach with
preoperative TACE, obtaining a 5-year survival of 42% in
18 patients with no more than two nodules HCC and
macroscopic portal invasion with a good liver function.24

Also, Fan et al. reported that surgical resection associated
with thrombectomy followed by adjuvant TACE has better
results than TACE alone, with median survivals of 12 and
5 months, respectively, with an actuarial 5-year survival of
16.6% in patients undergoing surgical resection followed
by TACE vs 0% in patients undergoing only TACE.25

In our study, we confirmed the prognostic significance of
macroscopic vascular involvement. Less than 25% of
patients with macroscopic vascular involvement were
submitted to LR. In this group, survival was not signifi-
cantly different from patients submitted to LAT with
actuarial 3-year survival of 40% and 47%, respectively
(p=0.46). However, survival after LR and LAT was sig-
nificantly longer than in patients submitted to ST who
showed actuarial 3-year survival of 10%. Our results suggest
that, even if the prognosis of patients with macroscopic
vascular involvement is very poor, the presence of macro-
scopic vascular invasion should not considered an absolute
contraindication to surgery because LR in selected cases can
improve survival compared to ST.

Conclusions

The present study shows that the surgery can achieve good
results in patients with single HCC and good liver function.
Also, patients with multinodular HCCs (two to three
nodules) could benefit from LR where survival is longer

Table 5 (continued)

N Median survival in months 5-Year survival % Log rank test (p value)

No macroscopic vascular involvement 0.01 (pooled)

LR 119 63 (31–94) 54

LAT 215 32 (26–39) 20 LR vs LAT 0.01

ST 49 8 (2–14) 5 LR vs ST 0.01

Macroscopic vascular involvement 0.01 (pooled)

LR 17 10 (4–10) 20

LAT 17 29 (13–46) – LR vs LAT 0.46

ST 39 7 (4–10) 0 LR vs ST 0.05

LR liver resection, LAT local ablative therapies, ST best supportive therapy

J Gastrointest Surg (2009) 13:1313–1320 1319



than after LAT or ST, whereas, in patients with more than
three HCCs, LR have results similar to those of LAT.
Macroscopic vascular invasion is a major prognostic factor,
and LR can be applied in highly selected patients, where it
can allow good long-term results compared to ST.
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