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The prognosis of bulky hepatocellular carcinoma
with nonmajor branch portal vein tumor
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Abstract
A bulky, solitary hepatocellular carcinoma (HCC) with nonmajor branch portal vein tumor thrombosis (PVTT) was staged as T2 in the
tumor-node-metastasis (TNM) system. We aimed to evaluate the prognosis of this group of patients.
A total of 2643 patients with HCC in a medical center were consecutively enrolled. The stage of HCCwas determined according to

the 7th edition of American Joint Committee on Cancer staging system. Patients who were diagnosed as having solitary HCC larger
than 5cm with nonmajor portal vein thrombosis (VP1-VP2) and no lymphadenopathy or metastasis were included.Bulky HCC with
nonmajor branch PVTT and without metastasis and lymphadenopathy was identified in 0.15% (4 out of 2643 patients) of the patients
with HCC. Child–Pugh scores of the patients were A to B. Tumor sizes all were larger than 5cm (mean: 6.8±1.0cm). All patients had
nonmajor branch of PVTT. Three patients initially received trans-arterial chemoembolization (TACE) therapy, and 1 patient refused
treatment because of old age. The response to TACE was poor: 2 patients rapidly progressed to main portal vein thrombosis, and
their tumors enlarged within a half year. Only 1 patient’s disease remained stable but progressed gradually 2 years later. The median
survival time was 16.5 months. The 1- year, 2-year, and 3-year survival rate was 100%, 50%, and 0%, respectively.
Solitary HCC>5cm with PVTT of a nonmajor branch gave dismal prognoses and required aggressive treatment such as hepatic

resection or combination therapy. In our opinion, it should be staged as T3 rather than a T2 in the TNM staging system.

Abbreviations: AJCC = American Joint Committee on Cancer, ALT = alanine aminotransferase, anti-HCV = antibodies against
hepatitis C virus, AST = aspartate aminotransferase, BCLC = Barcelona Clinic Liver Cancer, CHB = chronic hepatitis B, CHC =
chronic hepatitis C, CLIP = Cancer of the Liver Italian Program, HBsAg = hepatitis B surface antigen, HCC = hepatocellular
carcinoma, ICG = indocyanine green, PVTT = portal vein tumor thrombosis, TACE = trans-arterial chemoembolization, TNM =
tumor-node metastasis.
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1. Introduction

Hepatocellular carcinoma (HCC) causes many deaths in Taiwan
and the world.[1] The risk factors for HCC include chronic
hepatitis B (CHB), chronic hepatitis C (CHC) infection, alcohol
usage, and nonalcoholic fatty liver disease.[2]

There are many staging systems for HCC, including TNM
staging system, the Barcelona Clinic Liver Cancer (BCLC) staging
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classification, Japanese Integrated Scoring (JIS), Okuda staging,
and Cancer of the Liver Italian Program (CLIP) score.[3]

Portal vein tumor thrombosis (PVTT) was classified as VP1-VP4
in Japan, and hadpoor prognosis.[4] An ideal staging systempredicts
precise prognosis and response of treatment. The TNM staging
system has been used in our hospital owing to its simplicity.
However, the involvement of nonmajor branch PVTTmight only be
staged as T2 in the TNM system, according to the 7th edition of the
American Joint Committee on Cancer (AJCC).[5] In another study,
the larger the solitary tumor was, the poorer the prognosis.[6]

Therefore,weaimed toevaluate thebehaviorandprognosisof larger,
solitary HCC (larger than 5cm), involving nonmajor branches of
PVTT (VP1-VP2) with no metastasis or lymphadenopathy.
2. Methods

2.1. Patients

From January 2010 to April 2018, a total of 2643 patients were
diagnosed as having HCC at Kaohsiung Medical University
Hospital in Taiwan. The diagnosis of HCC was made according
to typical image (early enhancement of arterial phase and early
wash out of venous phase) or pathology. The stage of HCC was
according to the 7th edition of the AJCC staging system. Patients
who were diagnosed as having solitary HCC larger than 5cm
with nonmajor portal vein thrombosis (VP1-VP2) and no
lymphadenopathy or metastasis were included. Only 4 patients
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were included. The patients were regularly followed at our
hospital at intervals of 1 to 3 months to evaluate the efficacy of
HCC treatment. The study was conducted according to the
Declaration of Helsinki. The ethical committee of the Kaohsiung
Medical University Hospital approved the study.

2.2. Statistical analyses

Frequency was compared between groups using the Chi-squared
test, with the Yate correction, or Fisher exact test. Group means,
presented as the mean values standard deviation were compared
using analysis of variance and Student t test. The procedures were
performed by using the SPSS statistical package (version 20; SPSS
Inc, Chicago, IL). All statistical analyses were based on 2-sided
hypothesis tests with a significance level of P< .05.

2.3. Laboratory and histologic analyses

Biochemical evaluation of aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) levels were performed on a
multichannel autoanalyzer (Hitachi Inc, Tokyo, Japan). Antibodies
against hepatitis C virus (anti-HCV) were measured by 3rd-
generation enzyme immunoassay (Abbott Laboratories, North
Chicago, IL). Hepatitis B surface antigen (HBsAg) was measured
using a standard quantitative chemiluminescent microparticle
immunoassay (ARCHITECTHBsAg;AbbottDiagnostics; Finisklin
Business Park, Sligo, Ireland).

3. Results

3.1. Characteristics of HCC according to AJCC stage in
our hospital

From January 2010 to April 2018, a total of 2643 patients were
diagnosed as having HCC in our hospital. Only 4 patients with
HCCmet the criteria for enrollment in the study. The rate of single
HCC>5cm with nonmajor branch portal vein thrombosis (VP1)
and no lymphadenopathy or no metastasis was only 0.15%.

3.2. Patient characteristics and survivals

The mean age was 68.0 years (range: 54–81 years), and males
accounted for 75.0% of the sample (n=3) (Table 1). Two
Table 1

Clinical characteristics of hepatocellular carcinoma with nonmajor b

1 2

Age, yr 54 59
Male gender – +
Alcoholism + –

HBV – +
HCV – –

DM + +
Liver cirrhosis + +
Child–Pugh B B
Hemoglobin, g/dL 7.8 14.1
Platelet count (�1000/mL) 73 116
Serum creatinine, mg/dL 1.22 0.66
AST, IU/L 42 50
ALT, IU/L 18 29
a-Fetoprotein, ng/mL 1599.6 133.5
Survival duration, mo 13 15

ALT= alanine transaminase, AST= aspartate transaminase, DM=diabetes mellitus, HBV=hepatitis B v
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patients had CHB infection, 1 patient had CHC infection, and 1
patient had alcoholism. All patients were cirrhotic. Only 1 patient
received antiviral agents before diagnosis of HCC. The category
of Child–Pugh score was A to B. Tumor sizes all were larger than
5cm (mean: 6.8±1.0cm) (Table 2, Fig. 1). All patients had VP1-
VP2 of PVTT (Table 2, Fig. 2). Resection of the tumor was not
chosen because of poor results of indocyanine green (ICG)
retention tests (patients 1 and 2) or refusal on the part of the
patients (patients 3 and 4). Three patients initially received the
treatment of trans-arterial chemoembolization (TACE), and 1
patient refused treatment because of old age. The response to
TACE was poor: two patients (patients 1 and 2) rapidly
progressed to main portal vein thrombosis and their tumors
enlarged within a half year. The 2 patients subsequently received
treatment with sorafenib but expired on 13th and 15th months
after diagnosis of HCC. Only 1 patient (patient 4) remained with
stable disease but progressed gradually 2 years later, possibly
attributed to the fact that the patient refused further treatment.
All patients were passed away from hepatic complications, and
the median survival time was 16.5 months. The 1-, 2-, and 3-year
survival rates were 100%, 50%, and 0%, respectively.
The median survival of T2, T3a, and T3b stages among 2643

enrolled patients was 46.5, 15.7, and 5.9 months, respectively
(Table 3). Themedian survival of the 4 patients was 16.5 months.
The median survival was similar to T3a stage, according to the
7th edition of the AJCC, and to T3 stage according to the 8th
edition of the AJCC.
4. Discussion

The HCC is a common malignancy in Taiwan, and the risk
factors are primarily CHC and CHB.[1] The staging systems of
HCC include the TNM staging system, the BCLC staging
classification, JIS, Okuda staging, and CLIP score.[3] The BCLC
and TNM staging systems are often used in Taiwan, and the
TNM system has mostly been used in patients with hepatic
resection and liver transplantation.[7–9] The TNM staging system
lacks the evaluation of liver function, but is depicted in a more
concise and delicate way.[10] The involvement of PVTT might
indicate poor outcome, and it could be classified to VP1-VP4
according to the Japanese staging system.[11,12] Once PVTT
ranch of portal vein thrombosis.

Patients

3 4 Mean (SD)

81 79 68.0 (13.4)
+ + 75%
– – 25%
– + 50%
+ – 25%
– – 50%
+ + 100%
A A –

14.8 11.6 12.1 (3.2)
108 192 122.3 (50.1)
1.01 1.74 1.16 (0.45)
105 61 53.3 (37.4)
37 36 30.0 (8.8)

14345.2 378.1 4104.1 (6855.6)
30 28 21.5 (8.7)

irus, HCC=hepatocellular carcinoma, HCV=hepatitis C virus.



[13]

Table 2

Image results of hepatocellular carcinoma with nonmajor branch of portal vein thrombosis.

Patients

1 2 3 4 Mean (SD)

Location S4 S8 S5–6 S4–8
Tumor size, cm 7.2 7.5 7.2 5.3 6.8 (1.0)
The branch of PVTT Left Vp2 Right Vp1 Right Vp1 Right Vp1
BCLC stage C C C C
Initial treatment of HCC TACE TACE – TACE
Response of TACE – – – +
Time to progression (months) 3 6

∗
22

BCLC: Barcelona Clinic Liver Cancer, HCC=hepatocellular carcinoma, PVT=portal vein tumor thrombosis, TACE= trans-arterial chemoembolization, TNM stage=according to AJCC 7, tumor progression=
tumor volume increased larger than 20% or progression of PVT.
∗
The patient lost following up for 2 more years.
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involves a major portal vein, the prognosis becomes dismal.
Poor prognosis was also related with a tumor size of ≥5.0cm.[14]

In the present study, patients were diagnosed with solitary and
large HCC with nonmajor branch PVTT, and 2 patients
progressed to major branch PVTT within half a year despite
treatment with TACE and sorafenib. All the 4 patients died
within 3 years after diagnosis, although 1 patient remained
without progression for 22 months. The rates of 3-year survival
of stages II and III were 55.2% and 14.4% in our hospital,
respectively. In the literature, the 5-year survival rates in the
TNM staging system were 55%, 37%, and 16% in stages I, II,
and III, respectively,[15] similar to that of our hospital. The
median survival time of stages I, II, and III was 50, 22, and 13
months, respectively.[16] In the present study, the median survival
Figure 1. (A) 7.2-centimeter HCC at the segment 4 of liver in patient No. 1. (B) 7.5-c
at the segment 5–6 of liver in patient No. 3. (D) 5.3-centimeter HCC at the segm
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time of T2, T3a, and T3b stages was 46.5, 15.7, and 5.9 months,
respectively. The prognosis was dismal for these 4 patients, and it
was closer to stage T3a stage in the 7th edition of AJCC or T3
stage in the 8th edition of AJCC. We suggest that bulky tumors
with nonmajor branch PVTT should be staged as T3.
Solitary HCC with nonmajor branch PVTT should be

considered for hepatic resection 1st if there are no contra-
indications.[6] Our cases were not amenable to surgical treatment
due to poor results of ICG retention tests. Moreover, hepatic
resection still carries high rates of tumor recurrence.[17] In
patients with hepatectomy, independent predictors of poor
survival included Child–Pugh B, cirrhosis, ICG retention rate 15
minutes >10% and microvascular invasion.[18] Our cases
involved macrovascular invasion, suggesting poor prognosis.
entimeter HCC at the segment 8 of liver in patient No. 2. (C) 7.2-centimeter HCC
ent 4–8 of liver in patient No. 4.
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Figure 2. (A) Portal vein tumor thrombosis (PVTT) of left 2nd branch in patients No. 1. (B) PVTT of right 1st branch in patients No. 2. (C) PVTT of right 1st branch in
patients No. 3. (D) PVTT of right 1st branch in patients No. 4.

Table 3

The survival of T2 and T3 stage in our hospital.

Mean survival,
mo, mean (SD)

Median survival,
months

T2 42.3 (1.9) 46.5
T3a 24.7 (2.0) 15.7
T3b 11.8 (1.1) 5.9
Solitary HCC>5cm with PVTT

of a nonmajor branch
21.5 (8.7) 16.5

HCC=hepatocellular carcinoma, PVTT=portal vein tumor thrombosis, TNM stage= according to
AJCC 7.
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Among the patients unable to undergo surgery, TACE has some
benefits in survival of patients with HCC with PVTT, although
there might be partial response to tumor and PVTT.[19,20] TACE
combined with other treatments is an alternative choice. Targeted
therapy has been introduced in recent decades, as well as effective
treatments for HCC with PVTT.[21,22] One systematic review
showed that TACE combined with sorafenib treatment was better
than TACE alone for patients with HCC with PVTT.[23] Two of
our cases were treated with sorafenib.
One limitation of our study was the small number of patients.

However, it may reflect the rare occurrence rate of solitary
HCC>5cm, with PVTT of nonmajor branch and without
lymphadenopathy or metastasis. In the case series, its prevalence
was rare (0.15%). Owning to its rarity, the survival of patients
with T2 stage might not be affected. Another limitation was that
the patients only received TACE and sorafenib treatment rather
than TACE and radiotherapy combination therapy or surgery
initially. However, the patients were elderly and had more
comorbidities. In conclusion, solitary HCC>5cm with PVTT of
4

nonmajor branch (VP1-VP2) are aggressive and might be staged
as T3 rather than T2 in the TNM staging system.More aggressive
treatment should be considered in this group of patients.
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