
INTRODUCTION
Numerous reports have described cases in

which aggressive surgical approaches were
used to achieve curative resection for advanced

hepatic hilar cholangiocarcinoma, but the bene-
fits of such surgical treatment are still uncer-
tain. Such operations have been performed only
rarely, and the patients' prognoses have, unfor-
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ABSTRACT

Recently, the methods for hepatic lobec-
tomy, which require highly qualified and experi-
enced surgeons and include difficult post�opera-
tive management, have improved markedly,
and, moreover, there are very few patient
deaths resulting from hepatic artery reconstruc-
tion. Now, as an overall trend, the focus of dis-
cussion has shifted to whether there is any posi-
tive value in radical resection. A few reports
have described success in such operations.
Extended left hepatectomy with right he-

patic artery resection in a case of advanced hi-

lar cholangiocarcinoma with suspected right he-
patic artery invasion is reported. The surgery
absolutely required reconstruction of the he-
patic artery. During the postoperative course, in
which the patient was at high risk for complica-
tions, temporary bleeding was observed from a
pseudo aneurysm in the anastomotic site. Fortu-
nately, no severe problems were caused by
transarterial embolization in the right hepatic
artery. The patient completed the planned che-
motherapy regimen and was discharged.
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Successful management of locally advanced hilar cholangiocarcinoma:
Surgical procedure for extended left hepatic lobectomy coupled by

resection／ reconstruction of the right hepatic artery

<Case Report＞
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tunately, not been included in reports. Herein is
a case report of extended left hepatectomy with
right hepatic artery resection and extra�hepatic
bile duct resection in order to achieve tumor�
free margins. The actual surgical procedure and
the prognosis are described, and several impor-
tant points are discussed.

CASE REPORT
A 59�year�old male was hospitalized with

upper abdominal pain and jaundice. Preopera-
tive magnetic resonance imaging (MRI)(Fig.1A),
cholangiography via percutaneous transhepatic
cholangio drainage (PTCD) catheter (Fig.1B)

were performed and a diagnosis of advanced hi-
larcholangiocarcinoma, spreading to the com-
mon bile duct and the left hepatic duct was
made. On intraductal ultrasonography (IDUS)
via a PTCD catheter, subserosal invasion was
suspected in some parts of the tumor, but no
encasement of the right hepatic artery was de-
tected by either angiography or IDUS. Neither
was any portal vein invasion detected. Several
lymph nodes surrounding the inferior bile duct
were detected on computed tomography (CT).
There was no evidence of liver metastasis. A di-
agnosis of, advanced hilar cholangiocarcinoma
was made.

Fig.1
(A) MRI showed a T1 low, T2 high intensity mass located at the hepatic hilum. Tumor invasion
reached beyond the umbilical portion and left secondary duct confluence, and there was no inva-
sion towards the right hepatic duct.

(B) Cholangiography via percutaneous transhepatic cholangio drainage (PTCD) catheter (inserted
from B5) showed complete obstruction of the left hepatic duct, and tumor invasion to the right
hepatic duct was suspected, but there was no invasion towards the right segmental branch.
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The patient had a fatty liver, and the 15�
minute retention rate of indocyanine green
clearance (ICGR15) was 10.4%. A technetium�99
m�diethylentriaminepentaacetic acid�galactosyl
human serum albumin (Tc�99m�GSA) liver scin-
tigraphy study showed average liver function in
spite of the fatty liver, and extended left he-
patectomy was predicted to offer the most
beneficial results in terms of the remnant liver１).

Surgical procedure
The common bile duct was divided at the

level of the inferior common bile duct, and at
the right hepatic duct (proximal side of the cau-

date lobe bile duct branches). Examination of a
frozen section of the cut end of the bile duct
was negative for cancer. The tumor was located
from the hepatic hilar region to the left hepatic
duct, and an induration of about 1cm in length
was identified where the right hepatic artery
went back across the common bile duct (Fig.2A
�1). Frozen�section examination of the connec-
tive tissue between the induration and the com-
mon bile duct was positive for cancer, and tu-
mor invasion to the right hepatic artery was
suspected. No cancer invasion was observed in
the left hepatic artery and the portal vein, and
they were ligated and divided at the bifurcation.

Fig.2
During the operation, an induration ( ) was identified on the upper common hepatic duct and
along the right hepatic artery ( ) nearby (A-1). The right hepatic artery was resected about 2
cm along the induration and was reconstructed by end�to�end anastomosis ( ) (A-2). On micro-
scopic findings of the specimen, right hepatic artery (outer membrane) ( ) in the left lower and
atypical duct ( ) in the middle upper, the distance between each was about 700um (B).
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Left hepatectomy with half removal of the cau-
dal lobe, and lymph node dissection (para�aortic,
celiac, and hepatoduodenal ligaments) were car-
ried out as a standard procedure. There was no
apparent lymph node metastasis. With the pros-
pect of R0 resection, right hepatic artery resec-
tion was performed. The right hepatic artery
was resected about 2 cm along the induration,
and arterial reconstruction was performed by
direct end�to�end anastomosis (Fig.2A�2). Bili-
ary reconstruction was performed by right�he-
paticojejunostomy with a Roux�en�Y loop.

Histological findings
Histological findings of the tumor in the ex-

cised specimen revealed poorly to moderately
differentiated tubular carcinoma. Tumor inva-
sion was dominant in the left hepatic duct (ex-
tending to the umbilical portion), extending to
the right hepatic duct, and to the caudal side.
Cancer cells were observed 5 mm inside the dis-
sected surface, but the actual surgical margin
was negative for cancer. The connective tissue
around the right hepatic artery that seemed
clinically to be invaded by cancer was proven to
be positive for cancer. The wall of the artery
was not invaded directly (Fig.2B). Perineural in-
vasion was obvious.

Post�operative course
The blood flow of the reconstructed artery

was timed with the use of Doppler US and en-
hanced CT. On the eighth postoperative day, a
minor bile discharge from the cut end of the
liver was suspected. On the twentieth day,
slight but apparent bleeding through the ab-
dominal drain was temporarily observed. Emer-
gent angiography showed a pseudo�aneurysm
formation on the right hepatic artery. Transar-
terial embolization (TAE) was performed on the
right hepatic artery. Hepatic ischemia in the
remnant liver occurred, and it took one month
for the hepatic transaminases to return to the
normal range. Adjuvant chemotherapy was car-
ried out for one month, and the patient was dis-
charged. Liver metastasis, but not local recur-

rence, was, unfortunately, detected 9months af-
ter the operation. The patient died from sudden
renal failure 11months after the operation.

DISCUSSION
Although diagnostic techniques for hepato-

biliary diseases have recently improved, hilar
cholangiocarcinoma is still encountered at an ad-
vanced stage. Surgical approaches to hilar cho-
langiocarcinoma using hepatobiliary resection
have been applied with varying degrees of suc-
cess. Jarnagin et al. reported that in their study,
five�year survivors all had concomitant hepatic
resection and none had tumor�involved mar-
gins2). Most recent studies on the surgical treat-
ment of cholangiocarcinoma indicate that tumor�
free margins represent the most important
prognostic parameter 3). However, there is a con-
troversy regarding the long�term survival bene-
fits and the surgical risks of these approaches.
A study by Nakagohri et al. showed no evi-
dence of a survival benefit of vascular resection
for patients with hilar invasive intrahepatic cho-
langiocarcinoma 4) Extended liver resection with
vascular reconstruction was found by Gerhards
et al. to be one of the significant predictors of in-
creased mortality during surgical treatment for
hilar cholangiocarcinoma 5).
Furthermore, reconstruction of the hepatic

artery is more difficult than that of the portal
vein because of the small diameter and the high
probability of postoperative occlusion of anasto-
mosis. Lately in hepatic artery reconstruction,
the introduction of microscopic surgery can
make the procedure safer. When it is hard to
perform end�to�end anastomosis, anastomosis to
the gastroduodenal artery or the middle colic
artery can also be considered 6). Portal arteriali-
zation (portal vein�gastroduodenal artery anas-
tomosis) can also be considered to cope with in-
sufficient backflow from the hepatic artery.
In the herein reported case, addition of the

right hepatic artery resection, resulted in im-
proved curability grade from R2 to R1. Ade-
quate preoperative assessment and complete re-
section are necessary in treatments of hilar cho-
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langiocarcinoma, and aggressive surgical ap-
proaches may contribute more to increased lo-
cal control of cancer.
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