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RETROSPECTIVE STUDY
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Abstract

AIM: To evaluate the survival benefits of different
treatment strategies for hepatocellular carcinoma (HCC)
patients with portal vein tumor thrombus (PVTT) and to
determine the prognosis factors.

METHODS: Between 2007 and 2009, 338 HCC pa-
tients treated for PVTT were retrospectively studied.
The patients were divided into 4 groups that underwent
different treatments: the conservative treatment group
(n = 75), the transarterial chemoembolization (TACE)
group (7 = 86), the hepatic resection group (7 = 90),
and the hepatic resection associated with postopera-
tive TACE group (7 = 87). Survival rates were deter-
mined using the Kaplan-Meier method and differences
between the groups were identified through log-rank
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analysis. Cox’s proportional hazard model was used to
identify the risk factors for survival.

RESULTS: The mean survival periods for patients in
the conservative treatment, TACE, hepatic resection
and hepatic resection associated with postoperative
TACE groups were 3.8, 7, 8.2 and 15.1 mo, respective-
ly. Significant differences were observed in the survival
rates. For the surgical resection associated with post-
operative TACE group, the survival rates after 1, 2 and
3 years were 49%, 37% and 19%, respectively. These
results were significantly higher than those of the other
groups (P < 0.05). Meanwhile, the 1, 2 and 3 year sur-
vival rates for the surgical resection group were 28%,
20% and 15%, whereas those for the TACE group were
17.5%, 0% and 0%, respectively. These values signifi-
cantly increased after hepatic resection compared with
those after TACE (P < 0.05).

CONCLUSION: Surgical resection is the most effective
therapeutic strategy for HCC patients with PVTT and
results in high hepatic functional reserve. For patients
who can tolerate the procedure, postoperative TACE is
necessary to prevent recurrence and prolong the sur-
vival period.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Hepatocellular carcinoma (HCC) with portal
vein tumor thrombosis (PVTT) is generally considered
to be related to or an absolute contraindication for he-
patic resection or adjuvant chemotherapeutic methods
such as transarterial chemoembolization (TACE). Only
conservative and palliative treatments are available.
However, many experts have indicated that surgery
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or TACE prolongs survival and lowers recurrence com-
pared to palliative treatments. Thus, treatments of HCC
with PVTT remain controversial. Our study explored ap-
propriate treatment strategies and identified prognostic
factors by comparing the survival periods and rates for
HCC-PVTT patients with 4 kinds of treatments.

Ye JZ, Zhang YQ, Ye HH, Bai T, Ma L, Xiang BD, Li LQ. Ap-
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carcinoma patients with portal vein tumor thrombus. World J
Gastroenterol 2014; 20(45): 17141-17147 Available from: URL:
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most fre-
quent malignant tumor in the wotld and leads to 500000
deaths globally every year'. Approximately 30% of HCC
patients have concurrent portal vein tumor thrombus
(PVTT)?, which appears to be terminal stage HCC.
PVTT is closely related to intrahepatic metastasis and
recurrence after surgical resection and/or transarterial
chemoembolization (TACE) and results in poor progno-
sis. The mean survival period for patients with untreated
HCC is 2.4-4 mo compared with 24.4 mo for patients
with untreated HCC who do not have PVTT" ™. PVTT is
considered to be related to or is an absolute contraindica-
tion for hepatic resection or adjuvant chemotherapeutic
methods such as TACE. Only conservative and palliative
treatments are cutrrently available. However, the develop-

ment of surgical techniques and adjuvant chemotherapy,
hepatic resection, TACE and hepatic resection associated
with postoperative TACE have been reported to prolong
survival periods compared to conservative treatments'*”,
Thus, the treatment and management of HCC with
PVTT remain complicated and controversial. Our study
compared the survival periods and rates of HCC-PVTT
patients after different treatment strategies and identified

prognostic factors.

MATERIALS AND METHODS

Patients

The inclusion criteria were as follows: (1) HCC with tu-
mor thrombus in the first branch and/or main trunk of
the portal vein, as confirmed by preoperative imaging or
intraoperative exploration; (2) solitary tumor or multiple
nodules that are mainly located in 1 or 2 adherent hepatic
lobes and PVTT that can be removed with the tumors
during preoperative assessment; (3) no distant metastasis;
(4) no preoperative TACE/radiofrequency ablation; (5)
candidates for hepatic resection and postoperative TACE
with moderate hepatic function (Child-Pugh A or B) and
sufficient functional hepatic reserve; (6) candidates for
TACE with moderate hepatic function (Child-Pugh A or
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B) but insufficient hepatic functional reserve; (7) conser-
vative therapy; and (8) tumor size < 10 cm.

Between January 2007 and December 2009, 338
HCC-PVTT patients who met the inclusion criteria were
treated at the Hepatobiliary Surgery Department or the
Interventional Therapy Department of Guangxi Medi-
cal University, China. The mean age of the patients (309
men and 29 women) was 46.1 £ 10.1 years (range: 31-76
years). A total of 152 patients (44.9%) had alpha-feto-
protein (AFP) levels > 400 ng/mL. Serum test results for
66 patients (19.5%) were positive for hepatitis B surface
antigen, most of whom had undetlying cirrhosis (75.1%).
According to the Child-Pugh classification, 315 patients
(93.2%) were classified as Child-Pugh A and 23 patients
(6.8%) as Child-Pugh B. Mean tumor diameter was 6.5
cm (range: 3.6-9.6 cm). Tumor thrombi were found in
the first branch in 261 patients (77.2%) and extended to
the main trunk of the portal vein in 77 patients (22.8%).

Study design

A total of 338 patients were divided into the following 4
groups and underwent different treatments: (1) conser-
vative treatment group, which consisted of 75 patients
treated with immunotherapy combined with nutritional
therapy; (2) the chemotherapy group, which consisted
of 86 patients treated with TACE; (3) the hepatic resec-
tion group, which consisted of 90 patients in whom
tumors and PVTT were resected en bloc or thrombi
wete removed from the portal vein branch and/or trunk;
and (4) the hepatic resection combined with postopera-
tive TACE group, which consisted of 87 patients who
underwent postoperative TACE after hepatectomy and
thrombectomy.

Liver resection

Left hemihepatectomy was performed in 22 patients,
right hemihepatectomy in 19 patients, left partial hepa-
tectomy in 23 patients, right partial hepatectomy in 23
patients, partial median hepatectomy in 36 patients, and
complete caudate lobe resection and extended left lateral
segmentectomy in 3 patients. PVTT was removed in all
patients who underwent hepatectomy. Hepatic vein tu-
mor thrombus was simultaneously removed in 6 patients
(3 with inferior vena cava thrombus and 3 with supetior
vena cava tumor thrombus), whereas extrahepatic bile
conduct tumor thrombi were removed from 10 patients.

TACE

The indications for adjuvant or postoperative TACE in
patients were based on tumor location, tumor number,
absence of ascites and total bilirubin level < 3 mg/dL.
TACE was performed after diagnostic hepatic angiogra-
phy. Contrast medium was injected into the arteties via a
4.1-French RC1 catheter, which was introduced into the
abdominal aorta via the right superficial femoral artery
using the Seldinger technique. Afterwards, the number,
locations, size and arterial branches supplying the tumors
were identified. Iodized oil (10-20 mL), gelfoam particles
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Table 1 Clinical and pathological characteristic of 338 patients 7 (%)

Conservative TACE (n = 86) Hepatic resection  Hepatic resection P value
treatment (7 = 75) (n = 90) with TACE (n = 87)
Gender male 69 (92) 80 (93) 81 (90) 79 (90) 0.381
female 6(8) 6 (6.9) 9 (10.4) 8 (10)
Age (yr) 495+8.7 456 +£10.2 49.3+10.7 442 +11.1 0.714
Child Pugh classification A 69 78 84 84 0.601
B 6 8 6 3
AFP (ng/mL) = 400 27 38 48 39 0.704
<400 48 48 42 48
HBsAg (+) 21 18 12 15 0.702
() 54 68 78 72
Tumor number =1 48 32 51 51 0.124
>1 27 54 39 36
Tumor size (cm) 75+21 6.5+2.7 69+1.6 62+25 0.168
Tumor location 0.319
Left lobe 21 24 27 18
Right lobe 36 42 39 54
Left and right lobe 15 18 21 15
Caudate lobe 3 2 3 0
Tumor thrombus location 0.528
Left branch 24 34 30 33
Left branch extending to main trunk 6 6 6 3
Right branch 33 32 36 39
Right branch extending to main trunk 6 4 9 3
Left and right branch extending to main trunk 6 10 9 9
Portal vein diameter (cm) 0.161
<13 30 48 48 48
=13 45 38 42 41

TACE: Transarterial chemoembolization.

with doxorubicin (30-50 mg) and cisplatinum (50-100
mg) were injected into the arterial branches. After 1 mo,
follow-up computed tomography (CT) was performed to
determine the effects of TACE. Based on liver function
and tumor shrinkage, TACE was repeated in the TACE
group as well as in the surgical resection combined with
postoperative adjuvant chemotherapy group at 1 mo in-
tervals. The number of TACE cycles varied from 1 to 7.

Follow-up
Before conservative therapy, hepatectomy or TACE, all
patients were evaluated in terms of baseline history and
physical examination, serum laboratory tests, imaging
studies [such as ultrasound, CT, magnetic resonance im-
aging (MRI) and angiography] and pathological diagnosis.
After initial hepatectomy or TACE, serum AFP level
was routinely measured and B-scan ultrasonography, dy-
namic CT or MRI was performed at the end of the first
month and then every 3 mo. When intrahepatic recur-
rence was suspected, dynamic CT, MRI, angiography or
pathological investigation viz fine-needle aspiration cytol-
ogy under guided imaging was performed to confirm a
patient’s condition. All patients were followed up by the
Hepatobiliary Surgery Department or the Interventional
Therapy Department until June 30, 2012, or until death.

Statistical analysis
Statistical data analyses were performed using SPSS 18.0
statistical software. Comparisons of the 2 groups’ base-
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line characteristics were performed using the y° test. Sur-
vival time was defined as the period between the initial
conservative therapy, hepatic resection or TACE and the
date of death or the end of the study for surviving pa-
tients. Survival rates were determined using the Kaplan-
Meier method and differences between groups were iden-
tified using log-rank analysis. Cox’s proportional hazards
model was used to identify the risk factors for survival. P
< 0.05 was considered statistically significant.

RESULTS

The clinical characteristics of the 338 HCC-PVTT
patients are summarized in Table 1. No statistical dif-
ferences were found in the clinical and pathological vari-
ables, including sex, age, AFP, hepatitis B surface antigen,
Child-Pugh classification, tumor location, tumor size and
tumor thrombus locations in the 4 groups (P > 0.05).

Survival periods

There were significant differences in the survival rates
between the 4 groups (Table 2). For the surgical resection
associated with postoperative TACE group, the survival
rates after 1, 2 and 3 years were 49%, 37% and 19%,
respectively, and the mean survival period was 15.1 mo,
significantly higher than those of the other 3 groups (P <
0.05). For the surgical resection group, the 1, 2 and 3 year
survival rates were 28%, 20% and 15%, whereas those

for the TACE group were 17.5%, 0% and 0%, respec-
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Table 2 Mean survival periods and survival rates of different groups

Groups Mean survival periods (mo) 1 yr survival rate 2 yr survival rate 3 yr survival rate

Conservative treatment 3.8 0% 0% 0%

TACE 7.0 17.5% 0% 0%

Hepatic resection 8.2 28% 20% 15%

Hepatic resection with TACE 151 49% 37% 19%
TACE: Transarterial chemoembolization.

Table 3 Factors affecting the survival status of hepatocellular DISCUSSION

carcinoma patients with portal vein tumor thrombus

Mean survival P value
periods (mo)
Tumor thrombus location 0.012
First branch 83+21
Branch extending to main trunk 145+3.6
Number of postoperative TACE cycles <0.0001
0 82+13
1-2 151124
=3 21.6+4.1

TACE: Transarterial chemoembolization.

tively. The values for these groups significantly increased
after surgical resection compared with those after TACE
(P < 0.05) and the mean survival periods were 7 and 8.2
mo, respectively. Meanwhile, the 1, 2 and 3 year survival
rates for the conservative treatment group were 0% and
the mean survival period was only 3.8 mo, the lowest of

the 4 groups (P < 0.05).

Predictors of postoperative survival

Multivariate analysis revealed that the location of the
tumor thrombus and the number of TACE cycles are
independent predictors of postoperative survival (Table 3,
Figure 1). The mean postoperative survival period for pa-
tients with HCC and PVTT in the first branch or higher
order was significantly longer than those with PVTT ex-
tending to the main trunk of the portal vein (14.5 £ 3.6
mo #5 8.3 £ 2.1 mo, P = 0.012). The survival period for
patients who received = 3 postoperative TACE cycles
(21.6 £ 4.1 mo) was significantly longer than those for
patients who did not receive postoperative TACE (15.1
2.4 mo) or who received only 1-2 cycles of postoperative
TACE (8.2 £ 1.3 mo) (P < 0.0001). The tumor number,
location and size and other clinicopathological character-
istics were not related to postoperative survival.

Factors affecting HCC-PVTT patients’ survival

Cox’s proportional hazard model was used to analyze the
pretreatment and treatment variables of all 338 patients.
Multivariate analysis revealed that the strategy of treat-
ment (TACE) is an independent prognostic factor for
HCC-PVTT patients (Table 3). Compared with TACE,
hepatic resection significantly reduced the recurrence rate
and prolonged the survival period (mean survival period:
7 mo v5 8.2 mo, P < 0.05).
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Significance of hepatic resection

PVTT is generally considered to be related to or an abso-
lute contraindication for hepatic resection. Only conser-
vative or palliative treatments are currently available. Of
the surgical techniques developed, hepatic resection along
the portal tributary is effective in eradicating the main
solitary tumor, as well as the tumor’s surgical margins,
possible satellites, nodules and PVTT, and reducing the
high risk microportal invasion area and intrahepatic me-
tastasis of HCC". Based on the theory proposed by Fan
et al"”, hepatectomy plus thrombectomy can reduce por-
tal vein pressure and thus prevent the occurrence of in-
tractable ascites and bleeding of esophageal varices. The
method also allows recovery of blood flow in the portal
vein, improves liver function, reduces tumor burden and
increases the efficacy of postoperative multimodality
treatments, such as TACE, hepatic artery infusion, portal
vein infusion and biotherapy. Fan e a/'” also reported
that the mean survival periods of HCC-PVTT patients
in the conservative therapy group, chemotherapy group,
hepatic resection group and hepatic resection plus ad-
junctive chemotherapy group were 3.6, 7.3, 10.1 and 15.1
mo, respectively. The overall 0.5, 1, 2 and 3 year survival
rates of patients who underwent surgical resection com-
bined with adjunctive chemotherapy were 55.8%, 39.3%,
30.4% and 15.6%, respectively, the highest of the 4
groups (P < 0.0001). The survival period of patients who
underwent surgical resection was significantly longer than
that of patients who underwent conservative therapy (P
= 0.001). Meanwhile, the survival rates of patients who
underwent surgical resection were significantly higher
than those of patients who underwent chemotherapy (P
= 0.019). These findings are similar to the results of the
current study. In our study, the 1, 2 and 3 year survival
rates for the surgical resection associated with postopera-
tive TACE group were 49%, 37% and 19%, respectively,
and the mean survival period was 15.1 mo, significantly
higher than those of the other 3 groups (P < 0.05). The 1,
2 and 3 year survival rates for the surgical resection group
were 28%, 20% and 15%, respectively, whereas those for
the TACE group were 17.5%, 0% and 0%. The values
for these 2 groups increased more significantly after sur-
gical resection than for those after TACE (P < 0.05). The
mean survival periods were 7 and 8.2 mo in the surgical
resection and TACE groups, respectively. Meanwhile, the
1, 2 and 3 year survival rates for the conservative treat-
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Figure 1 Survival curves of hepatocellular carcinoma patients with portal vein tumor thrombus in different treatment groups. TACE: Transarterial chemoembolization.

ment group were all 0% and the mean survival period
was 3.8 mo, the lowest of the 4 groups (P < 0.05). He-
patic resection can reportedly improve patients’ quality
of life and survival rates'' . Thus, hepatic resection is
an effective radical therapy for HCC-PVTT patients and

results in sufficient hepatic functional reserve.

Efficacy of postoperative TACE

Cancer recurrence in the remnant liver is the major
contributor to postoperative death in HCC patients[s’m,
possibly because of preoperative, invisible intrahepatic
metastasis in the residual liver, tumor cell dissemination
during hepatic resection manipulation, or the multicentric
origin of the tumor' . Invisible intrahepatic metastasis
via the portal venous system is the primary mechanism

l16-18] Lipiodol selectively ac-

for intrahepatic recurrence
cumulates in the tumors when delivered intra-arterially
and acts as a carrier for anticancer drugs. Postoperative
TACE can effectively block the tumor’s nutrient vessels,
thus allowing large doses of sustainable chemotherapeu-
tic drugs to kill the residual microscopic HCC cells in the
remnant liver and circulation without damaging normal
liver cells"”?". Fan e# a/'” showed that the overall 0.5, 1, 2
and 3 year survival rates of patients who underwent su-
gical resection combined with adjunctive chemotherapy
were 55.8%, 39.3%, 30.4% and 15.6%, respectively, and
the mean survival period was 15.1 mo. However, the
overall 0.5, 1, 2 and 3 year survival rates of patients who
underwent surgical resection only were 46.8%, 22.7%,
9.8% and 0%, respectively, and the mean survival period
was 10.1 mo. These results show a significant difference
between the 2 groups (P < 0.001). We found that for the
surgical resection associated with postoperative TACE
group, the survival rates after 1, 2 and 3 years were 49%,
37% and 19%, respectively, and the mean survival was
15.1 mo. Meanwhile, the 1, 2 and 3 year survival rates for
the surgical resection group were 28%, 20% and 15%,
respectively, and the mean survival was 8.2 mo. These
results show a significant difference between these 2
groups (P < 0.05). Our results and those of Jia indicate
that postoperative TACE can reduce the recurrence rate
and prolong the survival period. Therefore, postoperative
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TACE should be recommended for HCC-PVTT patients
with residual liver function that can tolerate TACE to
eliminate micrometastases that could not be removed by
hepatic resection or malignant cell shedding during the
surgical procedure.

Efficacy of TACE for unresectable HCC

The natural history of unresectable HCC with PVTT
is poot. The mean survival period for these patients re-
portedly ranges from only 2.4 to 4 mo™. As previously
stated, PVTT is also generally considered to be related
to or an absolute contraindication for TACE. However,
TACE has been shown to yield promising results”™. The
benefits of TACE are as follows: (1) blockage of the
main nutrient vessels of the tumor and prevention of
compensatory circulation growth; and (2) reduction in
portal vein pressure and prevention of intractable ascites
and bleeding of esophageal varices™. Luo ez a/” reported
that mean survival periods for the TACE and conserva-
tive groups were 7.1 and 4.1 mo, respectively. The 3, 6,
12 and 24 mo overall survival rates for the TACE and
conservative groups were 85.6%, 56.4%, 30.9% and 9.2%,
and 63.6%, 28%, 3.8% and 0%, respectively. The TACE
group had a significantly better overall survival than the
conservative group (P < 0.001). Our findings reveal that
the mean survival periods for the TACE and conservative
groups were 7.8 and 3.0 mo, respectively. The 1, 2 and 3
year overall survival rates for the TACE and conservative
groups were 7.5%, 0% and 0%, and 0%, 0% and 0%, re-
spectively. TACE resulted in a significantly better overall
survival than conservative treatment (P < 0.05). However,
Huang ez al” showed that although TACE had been con-
firmed as an effective and safe therapeutic strategy for
terminal stage HCC patients, the number of TACE cycles
should not exceed 3 because repeated chemotherapy or
chemoembolization can damage the remnant liver paren-
chyma, particularly in cirrhotic patients, and lead to liver
function impairment or deterioration”*’, Consequently,
the number of postoperative TACE cycles should be de-
cided based on the patient’s liver function and response
to TACE. However, TACE should be recommended as
an effective and safe treatment for patients with unresect-
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able HCC and PVTT because it leads to significantly bet-
ter survival than conservative treatments.

Prognostic factors for the survival of HCC-PVTT patients
Our study showed that tumor thrombus location is an
independent risk factor for postoperative survival. The
mean postoperative survival period for HCC-PVTT
patients in the first branch or higher order was 14.5 *
3.6 mo. By contrast, the mean postoperative survival for
HCC-PVTT patients that extends to the main trunk of
the portal vein was 8.3 * 2.1 mo. These values indicate a
significant difference (P = 0.012). Cheng e# al™ reported
that for HCC patients with PVTT sizes of 2 cm in the
portal vein trunk, hepatic resection resulted in better
survival than nonsurgical treatments. However, no signifi-
cant difference in survival was found between hepatic re-
section and nonsurgical treatments in HCC patients with
PVTTs < 2 cm in the portal vein trunk.

Multivariate analysis revealed that the number of
TACE cycles (mean survival period: 21.6 £ 4.1 mo for
= 3 TACE cycles »s 10.5 * 2.2 mo for 0-2 TACE cycles,
P < 0.05) is another independent survival predictor for
HCC-PVTT patients. The results show that the survival
period for patients who received = 3 postoperative
TACE cycles was significantly longer than that in those
who did not receive postoperative TACE or those who
received only 1-2 cycles of postoperative TACE (P <
0.0001). Norton”” showed that the cytotoxic effects of
chemotherapy drugs generally follow log-cell kill kinetics,
in which cells are killed proportionally. Therefore, tumor
cells cannot be eliminated by 1 cycle of chemotherapy.
With multiple treatment cycles, the possibility of kill-
ing residual tumor cells increases with better prognosis.
However, repeat TACE can damage the remnant liver
parenchyma, particulatly in cirrhotic patients, and result
in liver function impairment or deterioration*”,

Furthermore, our study showed that the treatment
strategy is an independent prognostic factor for survival
in HCC-PVTT patients (mean survival period: 7 mo
after TACE »s 8.2 mo after hepatic resection, P < 0.05).
Approximately 95%-99% of HCC blood is supported
by the hepatic artery. Lipiodol selectively accumulates in
tumors when delivered intra-arterially and acts as a carrier
for anticancer drugs. TACE can effectively provide direct
treatment by blocking the nutrient vessels of the tumor
and providing large doses of sustainable chemotherapeu-
tic drugs to kill the HCC cells without damaging normal
liver cells"”?"". However, TACE cannot completely block
nutrient transport to the tumor because of the small
nutrient vessels from the portal vein; therefore, tumor
necrosis is not completely achieved". Xia ¢t a/* showed
that the serum levels of angiogenic factors in post-TACE
patients were significantly higher than those in postop-
erative patients, whereas the serum levels of vascular
endothelial cells in post-TACE patients were significantly
lower than those in postoperative patients. Hepatic resec-
tion is more effective in preventing vessel renascence and
HCC recurrence. Therefore, TACE remains a conserva-
tive or palliative treatment. Hepatic resection significantly
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reduces the recurrence rate and prolongs survival com-
pared to TACE.

In conclusion, surgical resection is the most effective
therapeutic strategy for HCC-PVTT patients and results
in high hepatic functional reserve. Postoperative TACE is
necessary for preventing disease recurrence and prolong-
ing survival in patients who can tolerate chemoemboliza-
tion. TACE significantly increases the survival rate of pa-
tients with unresectable HCC with PVTT compared with
conservative treatment and should therefore be recom-
mended as an effective and safe treatment for this disease.

COMMENTS

Background

Hepatocellular carcinoma (HCC) with portal vein tumor thrombosis (PVTT) is
generally considered to be related or an absolute contraindication for hepatic
resection or adjuvant chemotherapeutic methods such as transarterial chemo-
embolization (TACE). Only conservative and palliative treatments are available.
However, many experts have indicated that surgery or TACE prolongs survival
and lowers recurrence rates compared to palliative treatments. Thus, treatment
of patients with HCC-PVTT remains controversial. This study aimed to explore
appropriate treatment strategies for HCC with PVTT and identify the prognostic
factors by comparing survival periods and rates for HCC-PVTT patients after 4
kinds of treatments.

Research frontiers

To compare and evaluate the efficacy of different treatments for HCC < 10 cm
with PVTT, this study indicates that surgery is the only eradicative treatment.
TACE led to better survival than palliative treatments.

Innovations and breakthroughs
This study indicates that surgery remains the only eradicative treatment. TACE
led to better survival than palliative treatments.

Applications

This study indicates that surgery or TACE results in better survival than pallia-
tive treatments. This result offers treatment choices for clinical surgeons to treat
HCC <10 cm in PVTT patients.

Terminology

Liver resection includes left hemihepatectomy, right hemihepatectomy, left
partial hepatectomy, right partial hepatectomy, partial median hepatectomy,
complete caudate lobe resection and extended left lateral segmentectomy.
PVTT and extrahepatic bile duct tumor thrombi were removed in patients who
underwent eradicative hepatectomy. The indications for adjuvant or postopera-
tive TACE in patients were based on tumor location, tumor number, absence of
ascites and total bilirubin level < 3 mg/dL. TACE was performed after diagnostic
hepatic angiography. Contrast medium was injected into the arteries via a
4.1-French RC1 catheter, which was introduced into the abdominal aorta via the
right superficial femoral artery using the Seldinger technique. Afterwards, the
number, locations, tumor size and arterial branches supplying the tumors were
identified. lodized oil (10-20 mL), gelfoam particles with doxorubicin (30-50 mg)
and cisplatinum (50-100 mg) were injected into the arterial branches. After 1
mo, follow-up computed tomography was performed to determine the effects of
TACE. Based on liver function and tumor shrinkage, TACE was repeated in the
TACE group as well as in the surgical resection combined with postoperative
adjuvant chemotherapy group at 1 mo intervals. The number of TACE cycles
varied from 110 7.

Peer review

The authors described that appropriate treatment strategies improved survival
of hepatocellular carcinoma patients with portal vein tumor thrombus and tu-
mors no larger than 10 cm. The number of patients was 338 with Vp3, enough
for statistical analysis.
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