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Abstract

We report a case of hepatocellular carcinoma (HCC) that
caused a severe arterioportal shunt (APS). A 49-year-old
man was admitted to hospital due to esophagogastric
variceal hemorrhage and HCC, and underwent endo-
scopic variceal ligation (EVL) and endoscopic injection
sclerotherapy (EIS). He was then referred to our hospi-
tal. Abdominal computed tomography revealed a low-
density lesion in the posterior segment of the liver and
an intratumoral APS, which caused portal hypertension.
Although the patient underwent EVL, EIS, Hassab’s op-
eration, and transcatheter arterial embolization for APS,
he vomited blood due to rupture of esophagogastric
varices. Right hepatectomy was performed for the treat-
ment of HCC and APS, although the indocyanine green
retention value at 15 min after intravenous injection was
poor (30%). The patient’s postoperative course was un-
eventful. Eventually, APS disappeared and the esophago-
gastric varices improved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) can easily invade the
portal vein and form a direct communication between
the hepatic artery and portal vein, which results in the
formation of an arterioportal shunt (APS). Severe APS
leads to life-threatening conditions, such as esophagogas-
tric varices, refractory ascites, and hepatic encephalopathy,
as a result of portal hypertension . Furthermore, indo-
cyanine green retention at 15 min after intravenous injec-
tion (ICG-R15) for APS is worse than the true value”. We
report a patient who underwent successful hepatectomy
for the treatment of HCC and an intratumoral APS that
was not controlled with various treatments.

CASE REPORT

A 49-year-old man was admitted to hospital because of
vomiting blood, which was diagnosed as esophagogasttic
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Figure 1 Computed tomography examination. A: Low-density lesion in the
posterior segment of the liver, which pressed the vena cava and right hepatic
vein and opposed the right anterior superior portal vein; B: Hyper-enhanced
portal vein during the arterial phase; C: Tumor thrombus in the posterior branch
of the portal vein. A tumor opposed the right anterior inferior portal vein.

varices and HCC. He underwent emergency endoscopic
variceal ligation (EVL), followed by endoscopic injection
sclerotherapy (EIS) three times at the hospital. The patient
was then referred to our hospital for treatment of HCC.
The laboratory data obtained at the time of hospita-
lization in our hospital are shown in the Table 1. The
Child-Pugh classification status was class B (8 points) and
the degree of liver damage on the scoring system designed
by the Liver Cancer Study Group of ]apanls] was class B.
Abdominal dynamic computed tomography (CT) revealed
a low-density lesion at any phases that existed in the poste-
rior segment of the liver. The lesion was 11 cm in diameter
and apposed the vena cava, the right hepatic vein, and the
right anterior superior and inferior portal vein (Figure 1A
and C). CT also demonstrated a hyper-enhanced portal
vein during the arterial phase (CT attenuation of the por-
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Figure 2 Upper gastrointestinal endoscopy revealing severe esophageal
varices.

Figure 3 Arteriography. A: Right hepatic arteriography exhibiting the right
portal vein, caused by severe intratumoral arterioportal shunt; B: Transarterial
portography revealing non-enhancement of the portal vein because of portal
hypertension.

tal vein was 284 HU and that of the proper hepatic artery
was 294 HU) (Figure 1B); a filling defect caused by tu-
mor thrombus in the posterior branch of the portal vein
(Figure 1C); esophagogastric varices despite previous EIS;
ascites and splenomegaly. Upper gastrointestinal endos-
copy trevealed severe esophagogastric varices (Figure 2).
Right hepatic arteriography revealed severe intratumoral
APS accompanied by reflux into the main portal vein
(Figure 3A). Transarterial portography revealed non-en-
hancement of the portal vein due to portal hypertension
(Figure 3B). The patient was diagnosed with HCC with se-
vere intratumoral APS, which caused portal hypertension
that lead to esophagogastric vatices and hypersplenism.

July 7,2010 | Volume 16 | Issue 25 |



At time of After TAE
hospitalization

AST level (IU/L) 86 70
ALT level (IU/L) 66 20
Total bilirubin level (mg/dL) 0.98 0.71
Albumin level (g/dL) 3.4 3.8
White blood cell count (/pL) 1800 3900
Hemoglobin level (g/dL) 9.9 9.2
Hematocrit (%) 30.7 29.8
Platelet count (/uL) 7.5 x 10" 18.2 x 10
Prothrombin activity (%) 71 80
HBsAg Negative -
HCV Ab Positive -
AFP level (ng/mL) 5570 -
PIVKA-1II level (mAU/mL) 5360 -
ICG-R15 (%) 36 30

TAE: Transcatheter arterial embolization; AST: Aspartate aminotransferase;
ALT: Alanine aminotransferase; HBsAg: Hepatitis B surface antigen; HCV
Ab: Hepatitis C virus antibody; AFP: a-fetoprotein; PIVKA-II: Protein in-
duced by vitamin K absence or antagonist II; ICG-R15: Indocyanine green
retention at 15 min after intravenous injection.

We first performed Hassab’s operation (splenectomy
and devascularization of the distal esophagus and proxi-
mal stomach) due to uncontrollable esophagogastric
varices and hypersplenism. Despite the Hassab’s opera-
tion, the esophagogastric variceal hemorrhage prevailed.
Consequently, we performed transcatheter arterial em-
bolization (TAE) with fiber platinum coils and n-butyl
2-cyanoacrylate for the APS. Although we performed
TAE twice, the esophagogastric variceal hemorrhage
persisted because of recanalization of the APS.

The laboratory data obtained after TAE are shown in
the Table 1.

The Child-Pugh classification status was class B
(7 points) and the degree of liver damage was class B.
Because the liver function data other than ICG-R15
were good, we surmised that severe APS led to an
ICG-R15 value that was worse than that of the actual
liver function. Subsequent therapy for HCC and APS
was required, and we performed right hepatectomy
for resection of HCC and APS 4 mo after hospitaliza-
tion. Although the tumor was located mainly in the
right posterior section of the liver, the tumor apposed
the right anterior superior and posterior portal vein
and the right hepatic vein. Therefore, we selected right
hepatectomy. The portal vein pressure improved after
liver resection. The pre- and post-liver resection state
was 55 and 37 cmH20, respectively. Pathological exami-
nation revealed a moderately differentiated HCC in the
posterior section of the liver, a tumor thrombus in the
right posterior branch of the portal vein, and chronic
hepatitis in the non-tumorous area. The postoperative
course was uncomplicated, and APS and esophagogastric
varices improved. The patient is alive at 12 mo after right
hepatectomy, without esophagogastric variceal hemor-
thage, and has been undergoing systemic chemotherapy
for multiple recurrent HCC and lymph node metastases.
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DISCUSSION

HCC is frequently associated with APS. Kido e 2/ and
Ngan e# al” have determined that APS occurs in 60% of
patients with HCC, and Okuda et al” have reported that
marked APS of the main, right or left portal vein occurs
in 30% of HCC patients. Severe APS leads to or aggra-
vates portal hypertension, which causes life-threatening
conditions, such as rupture of esophagogasttic varices,
refractory ascites, and hepatic encephalopathy“’ﬂ. Luo
et al” have reported that severe APS exhibits strong
enhancement of the main portal trunk and/or the first-
order branches at the hepatic arterial phase of CT. HCC
with tumorous APS is frequently unenhanced at the arte-
rial phase in dynamic CT™"" because APS reduces arte-
rial flow to the tumor. In our case, the patient presented
with rupture of esophagogastric varices. CT revealed a
low-density lesion in the posterior segment of the liver,
and tumor staining at the arterial phase was not visible
because of the tumorous APS.

Endoscopic treatment is the standard treatment for
esophageal varices. EVL is safer and more convenient
to perform compared to EIS, but does not completely
disrupt the interconnecting perforating and feeder ves-
sels'"!!. For this reason, EIS is used additionally to improve
the clinical results of EVIL. Hassab’s operarjonllZJ is per-
formed when esophagogastric varices are not controlled
with endoscopic treatment and/or if hypersplenism is
present. In the present case, we performed Hassab’s
operation because esophagogastric varices were not con-
trolled with endoscopic treatment and hypersplenism was
present; however, the esophagogastric variceal hemor-
rhage prevailed. We suspect that the esophagogastric vari-
ceal hemorrhage occurred as a result of the development
of submucosal collateral vessels. APS needs to be treated
to improve portal hypertension caused by severe APS.
Although TAE with several embolic materials such as
gelatin sponge, coil, and ethanol is an effective treatment
for APS, Huang ¢ a/" have reported that the recanaliza-
tion rate of APS was 18% and 86% in the ethanol and
gelatin sponge groups, respectively. In our patient, unfor-
tunately, APS was resistant to two TAE procedures, and
the esophagogastric variceal hemorrhage prevailed. Only
right hepatectomy is effective for the treatment of HCC
and intratumoral APS. Although the ICG-R15 value was
poor (30%), we performed right hepatectomy. The ICG
clearance test is one of the most commonly used liver
function tests'”, and Imamura ¢z 2/ have reported that
the cutoff value of ICG-R15 that allows safe right hepa-
tectomy is 10%, and patients with 30%-39% ICG-R15 are
treated with limited hepatic resection alone. However, this
1s premised on the assumption that there is no portosys-
temic shunt and that the intrahepatic blood flow is even,
and thus, the ICG-R15 value is worse than the true value
in patients with APSY. In such cases, technetium-99m di-
ethylenetriaminepentaacetic acid galactosyl human serum
albumin (”™Tc-GSA) scintigraphy demonstrates great
potential and is used more widely because the results are
not affected by the presence of a shunt. Many institutions
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have described methods for predicting hepatic functional
reserve with “"Tc-GSA scintigraphy; however, a consen-
sus on the best method has not yet been reached"'”. Thus,
we did not perform “™Tc-GSA scintigraphy. We judged
that the poor value of ICG-R15 resulted from APS be-
cause the value of ICG-R15 was improved by TAE for
APS, despite an incompletely occluded APS (ICG-R15
was 36% before TAE and 30% after). Thus, we judged
that the patient could tolerate right hepatectomy because
the standatd liver function test results were almost in the
normal range. The patient had no major postoperative
complications and his quality of life was improved due to
correction of APS.

In conclusion, we reported a patient with HCC and in-
tratumoral APS. We encountered difficulty in controlling
esophagogastric varices and APS and evaluating hepatic
functional reserve; however, he was treated successfully
with hepatectomy. In patients with severe APS, we must
estimate hepatic functional reserve, and hope that a con-
sensus on the best method for evaluating hepatic func-
tional reserve will be obtained.
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