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Case Report
Radiotherapy of hepatocellular carcinoma with hepatic 
artery/hepatic vein fistula: a case report 
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Abstract: A case of hepatocellular carcinoma (HCC) with hepatic artery/hepatic vein fistula (HAHVF) is presented in 
this report. The patients developed a disease of a large mass with hepatic artery/hepatic vein fistula demonstrated 
by computed tomography (CT) scans as well as hepatic artery angiography, which had missed the chance for resec-
tion or liver transplantation. Little improvement was made after 1 time of transcatheter arterial chemoembolization 
(TACE) based on CT criteria. Then he was treated with radiation therapy, by which the fistula had been completely 
obliterated and the tumor volume reduced significantly on CT 1 Month after radiotherapy. AFP backed to nearly nor-
mal. Then TACE was performed for the second time. The hepatic artery/hepatic vein fistula was occlusion showed by 
hepatic artery angiography and the tumor had almost been inactivated. Now he can be the candidate for resection 
or transplantation.
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Introduction

Hepatocellular carcinoma (HCC) is one of the 
most common solid tumors in the world [1]. 
Patients with early stage HCC are candidates 
for curative treatments such as surgical resec-
tion and liver transplantation, but most patients 
are not initially diagnosed until present with 
locally advanced or unresectable disease on 
the basis of local vascular invasion or inade-
quate baseline hepatobiliary function [1]. Ar- 
teriovenous shunting (AVS) has been frequently 
reported in HCC, even treated with transcathe-
ter arterial chemoembolization (TACE), the 
effect is not satisfactory [2]. Despite the histori-
cally limited role of radiotherapy in the manage-
ment of HCC, modern advances in treatment 
design and delivery have renewed enthusiasm 
for radiation as a potentially curative treatment 
modality [3]. Here, we present a case of HCC 
with a large mass and hepatic artery/hepatic 
vein fistula (HAHVF). After treated with radia-
tion, the fistula had been completely obliterat-
ed and the tumor had almost been inacti- 
vated.

Case report

In September 2014 a 53-year-old Asian man, 
with a history of hepatitis B virus infection, pre-
sented to hospital with abdominal pain for 2 
days. Underwent a CT which revealed a large 
mass (11.3 cm × 7.2 cm in diameter) in the 
right hepatic lobe and hepatic artery/hepatic 
vein fistula (Figure 1A, 1B). Laboratory results 
showed mildly elevated transaminases (AST- 
49IU, ALT54IU, and GGT, 831 IU, TBI 33.8 
μmol/L). α-fetoprotein (AFP) was 51.51 ng/ml. 
Based on his medical history, typical images 
and serum AFP level, the patient was diagnosed 
as HCC, unfortunately, had lost the chance for 
resection or transplantation. The patient was 
performed TACE in September 2014. Similarly, 
HAHVF was identified by angiography, shunting 
into the hepatic vein about 50% (Figure 2A). 
The therapeutic effect is limited (Figure 2B).

Intensity-modulated radiation therapy (IMRT) 
commenced 9 days following the TACE. The 
computerized treatment planning system 
(Pinnacle) was utilized to determine radiation 
fields. The clinical target volume (CTV) was 

http://www.ijcem.com


Radiotherapy in treating cancer with hepatic artery/hepatic vein fistula

22554 Int J Clin Exp Med 2016;9(11):22553-22556

Figure 1. A, B: CT showed a large mass (11.3 cm × 7.2 cm in diameter) in the right hepatic lobe, hepatic vein devel-
opment advance in arterial phase.

Figure 2. A: Before TACE, angiography showed arteriovenous shunting between hepatic artery and vein. B: After 
TACE, angiography showed arteriovenous shunting between hepatic artery and vein.

Figure 3. 1 month after radiation. A, B: CT showed the HAHVF had already been obliterated and the tumor volume 
reduced significantly. C: Complete resolution of the shunt was noted 1 month after radiotherapy by angiography.
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defined as the HAHVF area and the tumor by 
the radiologist, the planning target volume 
(PTV) included the CTV plus a 1 cm margin. The 
patient was treated with 6 MV X-ray using True 
Beam linear accelerator. The radiation dose 
was 1.8 Gy per fraction, with a total dose of 48 
Gy. The patient tolerated well and with no obvi-
ous toxicity. Most important thing is the abdom-
inal pain relieved.

1 month after radiotherapy in January 2015, 
the patient’s AFP dropped to nearly normal lim-
its (9.09 ng/ml) and the CT showed the HAHVF 
had already been obliterated and the tumor vol-
ume reduced significantly (Figure 3A). The 
patient was treated with TACE again and it was 
established that the HAHVF had been conclud-
ed by angiography (Figure 3B).

3 month follow up in April 2015: AFP was nor-
mal and CT showed multiple low density shad-
ows could be seen in the liver, and the iodine oil 
deposited in the lesions, slightly strengthened 
in enhancement scan. The tumor was almost 
inactivated (Figure 4A, 4B). Complete resolu-
tion of the shunt was noted by angiography 
(Figure 4C). The patient can be treated with 
resection or transplantation.

Discussion

The treatment for HCC is based on functional 
status, liver functional reserve and stage of the 
tumor [4]. The treatment of choice for hepato-
cellular carcinoma is surgical resection when-
ever possible [5]. Surgical resection of HCC can 
be achieved in patients with a tumor that is 
amenable to surgical resection and has a good 

liver functional reserve. However, most of the 
patients with HCC have already lost the opera-
tion opportunity when was diagnosed [6] and 
are only candidates for palliative treatment. 
Patients with either large tumors or multinodu-
lar tumors and a good performance status are 
candidates for TACE [7]. Tumor with arteriove-
nous shunting (AVS) is a cause of TACE failure in 
this population of patients [8], which usually 
means poor prognosis. AVS is a common com-
plication of HCC, the incidence induced by HCC 
is 28.8-63.2%. Hepatic artery/hepatic venous 
fistula (HAHVF) is one kind of AVS, rarely hap-
pened relatively [9]. It can easily lead to hepatic 
vein, inferior vena cava, right atrium thrombus 
formation and lung metastasis. In addition, it 
can cause pulmonary embolism and systemic 
embolism after TACE, because of iodized oil 
and chemotherapeutic drugs directly into the 
hepatic vein and cannot act on the lesion. Even 
if the suspension deposit in the lesion, most of 
them will drain in 1 week, which reduce the effi-
cacy of TACE seriously.

Several embolic materials have been used to 
try to treat AVS in HCC patients [10]. However, a 
safe and effective therapeutic method has not 
yet been established. Radiotherapy for the 
treatment of cerebral arteriovenous malforma-
tions (AVMs) [11] or dural arteriovenous fistulas 
of the cavernous sinus (DAVFs) [12, 13] has 
been reported. However, the treatment of AVS 
in HCC patients using radiotherapy is seldom 
mentioned. Previously, radiotherapy is seldom 
mentioned or used for the management of HCC 
because of the poor tolerance of the whole liver 
to radiation and the risk of radiation-induced 
liver disease (RILD). With growing knowledge of 

Figure 4. 3 months after radiotherapy. A, B: CT showed multiple group flake low density shadow can be seen in the 
liver, lesions in scattered and patchy in nodular and iodine oil deposits, slightly strengthened in enhancement scan. 
The tumor is inactive. C: Complete resolution of the shunt was noted by angiography.
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normal liver tolerance and the advances in 
radiotherapy techniques, partial liver irradia-
tion has yielded some promising results in 
patients with unresectable HCC [14]. The toler-
ance radiation dose for 30% liver irradiation 
has been demonstrated to be as high as 70 Gy. 
The probable mechanism of using radiotherapy 
to treat arteriovenous malformations is that 
irradiation can lead to intimal proliferation and 
vascular occlusion, which was recognized by 
Harvey Cushing in 1928. That can be the theory 
basis of radiotherapy combines for unresect-
able HCC with AVS. Combination treatment with 
radiotherapy and TACE will benefit these 
patients [15].

Conclusions

Radiotherapy is a treatment alternative for HCC 
patients with AVS. Followed by TACE will bring 
patients the chance to receive resection or 
transplantation.
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