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Case Report

A Case of Hepatocellular Carcinoma with Portal Vein Tumor Thrombosis
Treated by Hepatic Arterial Infusion Chemotherapy and Radiotherapy
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most com-
mon cancer worldwide, and an estimated 650,000 people die
from HCC per year." Especially, advanced HCC shows a
poor prognosis despite multiple aggressive treatment op-
tions. Moreover, in the case of main portal vein thrombosis
(PVT), the 5-year survival rate was reported as only 4.6%.’
According to the treatment guidelines, sorafenib is the stan-
dard treatment option, and external beam radiation therapy
(EBRT) and transarterial chemoembolization (TACE) can be
used as alternative treatments.”* Although several studies

have reported the efficacy of hepatic arterial infusion chemo-
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Sorafenib is the standard treatment for advanced hepatocellular carcinoma (HCC) with portal
vein thrombosis (PVT). Additionally, hepatic arterial infusion chemotherapy has been used
as a treatment option for advanced HCC. Here, we report a case of sustained partial response
in a patient with advanced HCC with PVT after hepatic arterial infusion chemotherapy and
radiation therapy. (J Liver Cancer 2020;20:78-83)
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therapy (HAIC) in the treatment of advanced HCC, the
guidelines do not recommend HAIC as a standard treatment.
Therefore, HAIC may be a potential treatment option for
advanced HCC, which could be beneficial to those patients
who cannot tolerate tyrosine kinase inhibitors.”® Here, we
report the case of a sustained partial response in a patient
with advanced HCC with PVT after HAIC and radiation
therapy.

CASE REPORT

A 64-year-old man was admitted to the hospital with he-
matemesis. Previously, he was diagnosed with hepatitis B but
did not undergo regular surveillance or treatment. He did
not drink alcohol. He was diagnosed with diabetes and was
taking insulin. At the time of admission, the patient’s blood
pressure and pulse rate were 110/70 mmHg and 98 beats/
minutes, respectively. Laboratory findings of peripheral
blood tests showed white blood cells 16,450/mm’ (neutro-
phils 86.1% and eosinophils 0.1%), hemoglobin 10.9 g/dL,
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and platelets 255,000/mm”. The biochemistry tests showed
total protein 6.5 g/dL, albumin 3.3 g/dL, fasting blood sugar
483 mg/dL, blood urea nitrogen 25.9 mg/dL, creatinine
1.5 mg/dL, aspartate aminotransferase/alanine aminotrans-
ferase 65/50 U/L, alkaline phosphatase 229 U/L, total choles-
terol 148 mg/dL, total bilirubin 1.52 mg/dL (direct bilirubin
0.65 mg/dL), and prothrombin time 13.9 seconds (interna-
tional normalized ratio 1.20). The viral marker test results
were hepatitis B surface antigen (HBsAg) (+), anti-HBs Ab
(-), anti-hepatitis C Ab (-), HBe antigen/anti-HBe antibody
(-/+), antibody to the hepatitis B core antigen (IgG anti-
HBc) (+), and HBV DNA < 15 IU/mL. Alpha-fetoprotein
(AFP) was 5,203 ng/mL, and the concentration of protein in-
duced by vitamin K absence-II (PIVKA-II) was 3,183 mAU/
mL. The patient had preserved liver function with Child-

Pugh class A and a model for end stage liver disease score of
8. The performance status was grade 1 according to the Cri-
teria of the Eastern Cooperative Oncology Group.

An emergency gastroscopy was performed. Esophageal
variceal bleeding was found, and the patient underwent en-
doscopic variceal ligation. The patient was stabilized after
variceal ligation, and additional imaging tests were per-
formed.

Dynamic contrast-enhanced computed tomography (CT)
revealed mass lesions in segment 5/6. The mass had an irreg-
ular margin and showed heterogeneous enhancement in the
arterial phase and iso-attenuation in segment 5/6 in the por-
tal venous phase. In addition to the main mass, multiple
thromboses of the main portal vein (PV), right PV (RPV),
and left PV (LPV) umbilical segments were found (Fig. 1).

Figure 1. Baseline computed tomography imaging. In segment 5/6, a round heterogeneous enhanced mass with an irregular margin was
observed in the (A) arterial phase followed by iso-attenuation in the (B) portal phase and the (C) venous phase. In contrast, the portal vein (PV)
thrombus in the right hepatic vein was slightly hypointense (C). PV tumor thrombosis was enhanced in the main PV (D).
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The magnetic resonance image (MRI) showed a round lesion
on segment 5 with a slightly high density on the non-en-
hanced scan, suggesting it may be an infarcted mass. In the
arterial phase, the right lobe of the liver was enhanced fol-
lowed by a suspected washout in the portal delayed phase.
The thrombi inside the main PV, RPV, and LPV umbilical
segments showed a similar enhancement pattern. The T2
phase image showed irregular high-signal mass lesions
spread in the right lobe. The right anterior segment of the
liver was nearly replaced by the tumor. A 20-minutes delayed
image showed lesions with signal defects (Fig. 2). Finally, the
mass was diagnosed as infiltrative advanced HCC with PVT.
The stage of HCC was IVa in the modified Union for Inter-

national Cancer Control stage and stage C according to the

Barcelona Clinic Liver Cancer stage system.

The patient underwent a combination of HAIC and radia-
tion therapy. HAIC was administered in fixed doses of 500 mg
of 5-fluorouracil for three days and 60 mg of cisplatin for one
day at four-week intervals. Radiation therapy of 45 Gy was
administered in 25 fractions. To reduce the risk of radiation-
induced liver injury, radiation therapy was administered only
to the PVT. However, hematemesis caused by duodenal ulcer
occurred after the 5th day of radiation treatment. Subse-
quently, only HAIC without radiotherapy was maintained.
After six HAIC treatments at four-week intervals, CT and
MRI showed a marked decrease in the size of the previously
invasive lesions. In addition, the size of the extensive PVT

decreased (Fig. 3). Based on the CT results, right hepatecto-

Figure 2. Baseline magnetic resonance imaging (MRI). Liver MRI findings: infiltrative hepatocellular carcinoma was observed in the right hepatic
lobe with a tumor nodule in segment 5/6. The lesion was ill-defined with high attenuation in the right hepatic lobe in (A) the arterial phase
followed by wash-out in the portal delayed and portal venous phase (B, C). In addition, a portal vein tumor thrombus was observed in the
hepatobiliary phase (D).
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my was considered, but the operation was cancelled due to
three-vessel coronary disease. Instead of resection, TACE was
performed. Follow-up imaging was performed 27 months af-
ter the first HAIC treatment and 16 months after TACE. The
last follow-up image showed a stable state with a consider-
ably regressed infiltrative HCC in the right lobe, infarcted
HCC at segment 5/6, and decreased PV'T in both portal veins
(Fig. 4). During the treatment, AFP decreased from 5,203 ng/
mL to 3.4 ng/mL and PIVKA-II decreased from 3,183 AU/
mL to 19 mAU/mL.

Informed consent was waived because of the retrospective
nature of the study and anonymous clinical data. This study
was approved by the Institutional Review Board of Soonc-
hunhyang University Hospital, Bucheon, Korea (SCHBC
2019-11-007). The study protocol conformed to the ethical

guidelines of the World Medical Association Declaration of
Helsinki.

DISCUSSION

HCC has a high mortality rate of 14.7% which is the sec-
ond-highest after lung cancer.” Recent advances in diagnostic
methods have enabled early detection and diagnosis, which
have greatly improved the outcome of HCC treatment. How-
ever, the prognosis of advanced HCC has not improved de-
spite various treatment options. In Korea, advanced HCC
with PVT is common, accounting for about 30% of the new-
ly diagnosed HCC patients.” In this advanced stage, sorafenib
is the standard treatment option for patients with preserved

liver function.™ However, the efficacy of sorafenib is not suf-

Figure 3. Follow-up computed tomography (CT) finding after six months. CT and showed marked improvement in the infiltrative hepatocellular
carcinoma (HCC) in the right lobe with a decrease in the size of the infarcted HCC in segment 5/6 (A-C). In addition, the size of the extensive portal
vein thrombosis decreased in the main vein and both portal veins (D).
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ficient. Therefore, various combination therapies or other
treatment options such as HAIC, TACE, and EBRT have
been used to overcome the insufficient efficacy of sorafenib.
Although these are not standard treatment modalities, they
have demonstrated desirable therapeutic efficacy in selected
patients. Among them, HAIC was shown to be effective in
recent studies. A randomized, comparative study between
sorafenib and HAIC was performed in 58 patients with ad-
vanced HCC with PVT.* The median overall survival (OS)
(14.9 vs.7.2 months) and time to progression (TTP) (4.4 vs.
2.7 months) were significantly longer in the HAIC group
than in the sorafenib group. Moreover, Song et al.” reported
that the OS (HAIC vs. sorafenib: 7.1 vs. 5.5 months) and
TTP of HAIC was comparable to that of sorafenib in ad-

S .
B

vanced HCC patients with PVT. Additionally, Han et al.” re-
ported that the objective response rate of concurrent HAIC
plus radiation therapy for advanced HCC with PVT was 45%
which was significantly higher than that of sorafenib. How-
ever, the studies mentioned above are limited by small sam-
ple size, retrospective study design, and selection bias. Al-
though the conclusions cannot be generalized, HAIC has a
more favorable treatment response than sorafenib. In addi-
tion, the therapeutic effect of HAIC has been reported in Ja-
pan, and HAIC was shown to have better survival than the
control® or TACE groups'' in patients with advanced HCC.
As shown in this report, HAIC is a good treatment option for
advanced HCC patients with PVT in clinical practice.

Our study demonstrates the therapeutic effect of the com-

Figure 4. Follow-up computed tomography (CT) finding after 27 months. Follow-up CT imaging was performed 27 months from the first hepatic
arterial infusion chemotherapy treatment and 16 months after transarterial chemoembolization. The last follow-up imaging showed a stable
state and improved infiltrative hepatocellular carcinoma (HCC) in the right lobe, infarcted HCC in the segment 5/6, and decreased tumor
thrombosis in both portal veins (A, B) as compared to the initial CT findings at (C, D).
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bined treatment of HAIC and radiotherapy. The efficacy of
the combined treatment of HAIC and radiation in advanced
HCC patients with PVT has not been well studied. Zhao et
al.” showed that HAIC combined with radiotherapy had sig-
nificantly better OS than HAIC alone. Therefore, in our cen-
ter, a combination of HAIC plus radiation therapy is admin-
istered in highly selective patients with PVT. However,
previous reports showed that this combination therapy was
associated with a significant increase in the risk of adverse
events such as leukopenia and thrombocytopenia; thus, clini-
cal attention is required.” Similarly, in our study, duodenal
ulcer bleeding occurred after radiation therapy, and there-
fore, radiation treatment was discontinued.

Besides sorafenib, additional treatment modalities are
needed for advanced HCC. In this case report, we showed
that HAIC might be a viable alternative to sorafenib for pa-
tients with advanced HCC with PVT. Further study is needed
to determine which patients will benefit from HAIC treat-

ment.
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