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Portal vein tumor thrombus in advanced
hepatocellular carcinoma: A case report
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Abstract. Portal vein tumor thrombus (PVTT) in hepatocel-
lular carcinoma (HCC) is a common entity. However, the
prognosis of patients with hepatocellular carcinoma (HCC)
with portal vein tumor thrombus (PVTT) is extremely poor.
The current study reports a case of HCC with PVTT, including
a description of the gross surgical pathology and discussion of
the relevance of assessing the growth of the tumor thrombus
to the outcome of this disease. This case suggests that destruc-
tion of the primary tumor and PVTT must be considered
according to the growth characteristics and modality of PVTT.
It also indicates that transcatheter arterial embolization may
be a suitable strategy for palliative treatment of patients with
advanced HCC with PVTT.

Introduction

Hepatocellular carcinoma (HCC) is the sixth most common
type of cancer and the third highest cause of cancer-related
mortality worldwide (1). It is particularly prevalent in China,
where it is the most common cause of cancer-related mortali-
ties among patients with chronic Hepatitis B infection and
cirrhosis (2). Globally, >500,000 new cases are diagnosed
every year and the annual incidence rate is 2.5-7% in patients
with liver cirrhosis (1). HCC exhibits intense neo-angiogenic
activity during its progression. In the early stages the tumor
is not highly vascularised and its blood supply comes from
the portal vein. However, as the tumor grows the blood supply
becomes progressively arterialized (3).
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HCC has a tendency to invade the portal venous system, which
results in portal vein tumor thrombus (PVTT); this is typi-
cally observed in the branches and trunk of the portal vein
in 40-90% of patients whose HCC is advanced at the time of
initial diagnosis (4). PVTT is an independent predictor for
poor overall survival rate (5). The survival time after diagnosis
of PVTT has been reported to be <3 months without treat-
ment (6). These patients have extremely poor prognoses and
a high rate of mortality. Previous studies have reported the
median survival period of patients with portal venous invasion
to be 2.7-4.0 months if left untreated (7).

Although many advances have been made in the diagnosis
and treatment of HCC with PVTT, the prognosis remains
poor. The survival of patients with this condition is dependent
upon the PVTT growth characteristics, including the location
and extent of portal vein involvement. PVTT may cause the
interruption or reduction of the portal vein blood flow, which
results in worsening of acute liver failure. Concomitantly,
PVTT may increase the portal vein blood pressure, leading to
the aggravation of gastroesophageal varices. For this reason,
understanding of PVTT must be improved.

This study reports a case of HCC with PVTT, and discusses
the growth behavior of PVTT and how this affects the outcome
of the disease.

Case report

A 43-year-old female with chronic hepatitis B was found to
have advanced HCC with portal vein tumor thrombus (PVTT);
this was detected in the right lobe using dynamic computed
tomography (CT) on a routine check up at The 180th Hospital
of The People's Liberation Army (Quanzhou, China). The
patient had received prior treatment with interferon-o with
HBeAg serological conversion.

Upon physical examination, the right subcostal liver could
be palpated and no other significant findings were observed.
The patient was hemodynamically stable. Laboratory data are
shown in Table I. A marked increase in levels of tumor markers
was observed (a-fetoprotein, 2,844.2 ng/ml; normal range,
0.0-10.0 ng/ml). The patient's Child-Pugh score was 6 points
(Class A) (8) and the Model for End-Stage Liver Disease score
was 25 (9).

Dynamic CT imaging revealed an irregularly shaped tumor,
8.5x7.0 cm in size. It was increased in size on early phase CT in
the right lobe of the liver. A region of deficiency was observed
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Figure 1. Dynamic computed tomography findings before treatment. (A) An irregularly shaped tumor of 8.5x7.0 cm in size was identified in the right lobe of
the liver. (B) The tumor increased in size during the early phase. (C and D) A region of deficiency was observed during the delayed phase. (B, C and D) The
tumor invaded the left branch, right branch, and main portal vein and (C) was excised in the area indicated by the arrow.

Figure 2. Anatomical examination of isolated liver with hepatocellular carcinoma with PVTT. The PVTT began at the primary tumor and grew from the right
branch portal vein (large arrow) towards the main portal vein (large arrowhead) and the left branch of the portal vein (small arrowhead). A nutrient artery
(small arrow) supplied the tumor thrombus. PVTT, portal vein tumor thrombosis.
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Table I. Laboratory data upon admission.
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Test Result Normal range
Hematology
White blood cells per ul 3,770 4.0-10.0
Red blood cells per p1 418x10* 409x10*-574x10*
Hemoglobin, g/dl 11.3 13.1-17.2
Platelets per ul 9.4x10* 10x10*-30x10*
Coagulation
Prothrombin time, % 90.0 70.0-130.0
APTT, s 32.6 20.0-40.0
Virus markers
HBs antigen Positive Negative
HCYV antibody Negative Negative
Tumor markers
AFP, ng/ml 2,844.2 0.0-10.0
CEA, ug/l 20 0.0-50
Chemistry
Total protein, g/dl 7.8 6.0-8.0
Albumin, g/dl 40 35-52
Total bilirubin, gmol/l 18.4 1.7-20.0
AST, TU/ 46.0 5.0-400
ALT, TU/ 69.0 5.0-40.0
ALP, IU/1 92.0 30.0-150.0
vGTP, IU/1 163.0 7.0-50.0
Choline esterase, U/l 11,390.0 4,300.0-13,200.0
LDH, 1U/l 200.0 80.0-280.0
Na, mmol/I 137.3 135.0-1450
K, mmol/l 349 3554
CI, mmol/l 107.5 98.0-107.0
BUN, mmol/l 4.5 1.8-8.9
Cr, umol/l 63.0 53.0-124.0

APTT, activated partial thromboplastin time; HBs, hepatitis B surface; HCV, hepatitis C virus; AFP, a-fetoprotein; CEA, carcinoembry-
onic antigen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; YGTP, y-glutamyl transpeptidase;

LDH, lactate dehydrogenase; Na, sodium; K, potassium; CI, chlorine; BUN, blood urea nitrogen; Cr, creatinine.

on delayed phase CT imaging, in liver segment 8/6. The tumor
had invaded the left and right branches, and main trunk of the
portal vein (Fig. 1C, arrow). The PVTT began at the primary
tumor, and extended towards the main portal vein, supplied by
a nutrient artery. The PVTT tissue was extremely friable.

The patient subsequently underwent orthotopic liver trans-
plantation. The gross surgical pathology of the isolated liver is
shown in Fig. 2. Intraoperative histopathological examination
also confirmed the diagnosis of HCC with PVTT. No compli-
cations were experienced, and the patient was discharged and
subsequently treated with anti-viral and anti-rejection drugs
in the outpatient clinic. The patient remained healthy during
follow-up examinations. However, 8 years post-transplantation,
metastatic lesions in the liver, lung and brain were detected by
positron emission tomography-CT. The patient did not meet
the recommended Milan Criteria for liver transplantation and
therefore succumbed to intracranial hemorrhage at 51 years

of age. This study was approved by the Institutional Review
Board of The 180th Hospital of the People's Liberation Army.
Written informed consent was obtained from the patient's
family according to the principles expressed by the Declara-
tion of Helsinki.

Discussion

HCC in combination with portal venous invasion is associated
with poor outcome, and the extent of PVTT may affect the
prognosis (10). In 2007, Shi et al (11) proposed a PVTT clas-
sification which was based on the extent of the tumor thrombus
in the portal vein, as follows: Type 10, tumor thrombus forma-
tion found under microscopy; type I, tumor thrombi involving
segmental branches of portal vein or above; type II, tumor
thrombi involving right/left portal vein; type I11, tumor thrombi
involving the main portal vein trunk; and type IV, tumor
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thrombi involving the superior mesenteric vein (7). A number of
studies have reported that patients with PVTT extending to the
main trunk of the portal vein or beyond have poorer outcomes
following surgery compared to those with PVTT confined to
the first- or second-order portal branches (12). Therefore, the
growth characteristics of PVTT may affect the outcomes in
cases of advanced HCC. The presence of PVTT also limits the
treatment options, as HCC treatment guidelines consider PVTT
a contraindication for transplantation (13). Currently, treatment
for HCC with PVTT includes surgery, radiotherapy, and trans-
catheter arterial embolization (TACE). Surgical resection is the
optimal treatment modality for early-stage HCC patients, who
account for only 5% of cases in Western countries and ~40% of
cases in Asia. The five-year survival rate of HCC patients after
resection is >50% (14). The five-year survival of early-stage
HCC patients after liver transplantation is >70%, however, the
lack of sufficient liver donation is the major limitation for liver
transplantation (15). Kim ez al (16) reported that radiotherapy
for PVTT of HCC showed a complete response (CR) in 4 of
59 patients (6.8%), a partial response (PR) in 23 patients (39.0%),
no response in 28 patients (47.5%) and progressive disease
in four patients (6.8%). TACE is considered for patients with
inoperable HCC, who are not eligible for liver transplantation.
Previous studies have reported that TACE treatment induced a
CR or PR in 35% of patients, with <2% of patients achieving
a CR (17,18). Lo et al (19) showed that patients treated with
TACE exhibited an increased two-year survival rate following
treatment (41%) when compared with patients receiving symp-
tomatic treatment (27%). TACE may improve survival in cases
of intermediate-stage HCC with Child-Pugh class A in the
absence of PVTT (19). Sorafenib has also been found to confer
a survival benefit for patients with advanced HCC and PVTT,
however, its safety and efficacy limit use (20).

In conclusion, in cases of HCC and PVTT where the
growth characteristics and modality of PVTT include exten-
sion to the trunk of the portal vein or further, destruction of the
primary tumor and PVTT must be considered. Patients with
poor liver function or unresectable HCC who cannot receive
surgery have a very poor prognosis, with a life expectancy of
2.7-4 months (6). In the present case, the PVTT was found
to be supplied by a tumor vessel. This study supports use of
the TAE methods and proposes that this approach may be a
suitable for palliation of advanced HCC with PVTT in patients
who cannot undergo a surgery.
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