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a b s t r a c t 

A 71-year-old man had previously undergone S7 + S8 dorsal segmentectomy and S5 partial 

hepatectomy for hepatocellular carcinomas. Six months later, he experienced abdominal 

distention. Abdominal computed tomography (CT) showed massive ascites and a signifi- 

cant hepatic arterioportal shunt. The ascites was thought to be caused by portal hyperten- 

sion due to a high-flow hepatic arterioportal fistula (HAPF). The fistula, located between the 

right hepatic artery A7 and the right portal vein, was embolized with microcoils under flow 

control using a balloon catheter. After embolization, the shunt blood flow disappeared and 

the hepatopetal venous flow was restored. His body weight and abdominal circumference 

decreased immediately, and his liver function on blood tests improved after the procedure. 

CT performed 11 days after embolization showed decreased ascites. A HAPF after hepatec- 

tomy is extremely rare. Balloon-assisted embolization using microcoils is a useful endovas- 

cular procedure for treating a high-flow HAPF. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

A hepatic arterioportal fistula (HAPF) is an abnormal commu-
nication between a hepatic artery and a portal vein. HAPF can
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lead to portal hypertension, which can cause serious com-
plications such as ascites, hepatic encephalopathy, liver fail-
ure, and variceal hemorrhage [1–4] . HAPF is often treated by
transcatheter inflow arterial embolization, which is a mini-
mally invasive procedure [5–7] . Causes of HAPF include con-
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Fig. 1 – Pre-embolization contrast-enhanced computed 

tomography image (arterial phase) showing early 

enhancement of the portal vein (arrows) and massive 
ascites (arrowheads). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Volume-rendered images (A: frontal view, B: right 
posterior oblique view) created from computed tomography 

during aortography showing the fistula (arrow) between the 
right hepatic artery A7 (green) and the dorsal portion of the 
right portal vein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

genital anomalies, trauma, malignancies, rupture of visceral
aneurysm, and iatrogenic complications (biliary drainage, per-
cutaneous hepatic puncture) [8–12] . However, HAPF after hep-
atectomy is extremely rare, and to our knowledge, there are
only two published reports of HAPF after hepatectomy being
successfully treated by embolization [ 13 ,14 ]. The present re-
port describes a rare case of HAPF after surgical hepatectomy,
in which coil embolization reduced ascites and improved hep-
atic function. 

Case ReportA 71-year-old man had undergone S7 + S8 dor-
sal segmentectomy and S5 partial hepatectomy for hepatocel-
lular carcinomas. The patient had hypertension, diabetes mel-
litus, and hypothyroidism. Three months after surgery, a com-
puted tomography (CT) scan revealed portal vein enhance-
ment early in the arterial phase, indicating a HAPF. At that
time, he had no subjective symptoms, ascites, or decreased
liver function; therefore, he was placed under observation.
Six months after surgery, the patient visited our hospital be-
cause of abdominal distention. Plain and contrast-enhanced
CT showed massive ascites and a HAPF ( Fig. 1 ). Blood tests
showed an elevated total bilirubin level (2.2 mg/dL), a de-
creased albumin level (2.7 g/dL), and a decreased prothrom-
bin time (ratio; 56.2%), indicating decreased liver function. He
was referred to our department for endovascular treatment of
portal hypertension caused by the HAPF. 

Angiography was performed for diagnosis and to guide
treatment. A 5 Fr. sheath (Terumo, Tokyo, Japan) was inserted
through the right common femoral artery. CT during aortogra-
phy revealed a shunt between the right hepatic artery A7 and
the dorsal portion of the right portal vein ( Fig. 2 ). Because the
blood flow through the fistula was very fast, a balloon catheter
(Selecon MP Catheter II; 9 mm diameter, Terumo, Tokyo, Japan)
was inserted into the proper hepatic artery for flow control.
A microcatheter (1.9/2.8 Fr Tellus 125 cm, Asahi Intecc, Aichi,
Japan) was inserted into the right hepatic artery A7. Selec-
tive angiography of A7 under flow control using the balloon
catheter clearly depicted the shunt point ( Fig. 3 A). The shunt
point and A7 were embolized with 7 microcoils ( Fig. 3 B). Af-
ter embolization, the HAPF disappeared, and CT during arte-
rial portography showed restoration of the hepatopetal blood
flow ( Fig. 4 ). The patient’s body weight and abdominal circum-
ference promptly decreased after embolization, and his ab-
dominal distention improved ( Fig. 5 A). Blood tests showed im-
proved liver function markers ( Fig. 5 B). A CT scan performed
11 days after embolization showed decreased ascites. 

Discussion 

Guzman et al. classified HAPF into three types [15] . Type 1 is
a small peripheral fistula, which is asymptomatic and can be
expected to resolve spontaneously. Type 2 is a large proximal
fistula, in which a large amount of arterial blood flows directly
into the portal vein, causing portal hypertension. Because
it carries a risk of irreversible hepatic fibrosis, a therapeutic
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Fig. 3 – Selective angiography of A7 under flow control 
using a balloon catheter (arrowhead). (A) Preoperative 
angiography showing the fistula (white arrow) between the 
right hepatic artery A7 and the right portal vein, which 

features a constriction. (B) The fistula and hepatic artery A7 
were embolized with seven microcoils (black arrow), and 

postoperative angiography shows complete occlusion of 
the shunt. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Compted tomography during arterial portography 

(CTAP) before and after embolization. (A) Pre-embolization 

CTAP showing the absence of portal inflow due to the 
increased portal venous pressure caused by the hepatic 
arterioportal fistula. (B) CTAP immediately after 
embolization showing restoration of hepatopetal blood 

flow. 

 

 

 

 

 

 

 

 

 

 

intervention is required. Type 3 is congenital, forming a
diffuse fistula in the liver. 

The causes of HAPF are diverse, but they are extremely rare
after hepatic resection. To our knowledge, there have been
only 2 reported cases of transcatheter embolization for HAPF
after hepatic resection [ 13 ,14 ]. Those cases and the present
case were treated by metallic coil embolization. In this case,
a type 2 HAPF was identified 3 months after hepatectomy,
and the patient’s symptoms and liver dysfunction appeared
6 months later. Although there are no current reports describ-
ing the natural history of HAPF after hepatic resection, a large
type 2 HAPF is very unlikely to close spontaneously due to the
fast and massive blood flow through the shunt. Therefore, it
may be important to perform noninvasive transcatheter treat-
ment of a type 2 HAPF before the onset of symptoms and irre-
versible liver failure. 

In this case, the shunt blood flow was so fast that clear im-
ages could not be obtained by free-flow angiography. There-
fore, balloon occlusion was performed at the proper hepatic
artery to reduce hepatic blood flow. This allowed us to accu-
rately depict the vascular anatomy and shunt point and to
design an effective treatment strategy. In addition, coil em-
bolization was performed under flow control using a balloon
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Fig. 5 – Post-embolization course. (A) Body weight (green) and abdominal circumference (blue) decreased immediately after 
embolization, indicating a decrease in ascites. (B) On day 22 after embolization, the albumin level (green) and prothrombin 

time (ratio; blue) increased, and the total bilirubin level (red) decreased. These results indicate an improvement of liver 
function. 

 

 

 

 

 

 

 

 

 

HAPF. 
catheter, which allowed us to achieve tight embolization and
avoid coil migration into the portal vein. In this case, coils were
useful as an embolic material because there was constriction
of the shunt. A liquid embolic material, such as n -butyl-2-
cyanoacrylate (nBCA), would have been required in the ab-
sence of a constriction. In such cases, it is necessary to in-
ject dense nBCA under balloon flow control to prevent the mi-
gration of nBCA into the portal vein [16] . Flow control using
a balloon catheter may be useful for embolization of a type 2
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Conclusion 

A HAPF after hepatectomy is extremely rare, and balloon-
assisted embolization using metallic coils is a useful endovas-
cular treatment for a type 2 HAPF with a constriction. 

Patient consent 

The patient provided informed consent for preparation and
publication of this case report. 
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