
Hilar cholangiocarcinomas involving
either the right and/or left hepatic

duct (Bismuth-Corlette type IIIa/IIIb or
IV) are generally proposed to require re-
section of the respective hemiliver or
extended hemiliver to achieve clear mar-
gins.1,2 When the hepatic artery is occu-
pied by the tumour,3 hemihepatectomy
concurrent with resection of the common
hepatic artery or the artery bifurcations
can achieve the largest benefit with re-
spect to resectability and oncologic radi-
cality. Nonetheless, the functional failure
of the hepatic remnant, bile leakage, liver
necrosis and abscess restrict its applica-
tion. In our study, we report that 2 pa-
tients with hilar cholangiocarcinoma ac-
companied by hepatic artery infiltration
underwent left hemihepatectomy, hepatic
artery resection and biliary reconstruction
and that both recovered smoothly.

Case 1

A 65-year-old man was admitted to our
hospital on August 4, 2004, because of
yellow skin and sclera existing for 10 days.
Laboratory results were as follows: total
bilirubin (TB) 359 μmol/L, direct biliru-
bin (DB) 271 μmol/L, alanine trans-
ferase (ALT) 164 U/L, aspartate amino-
transferase (AST) 84 U/L, alkaline

phosphatase (ALP) 523 U/L and carbo-
hydrate antigen 19-9 (CA19-9) 695.2 U/L.
Ultrasonography showed a solid echo
pattern (D = 1.8 cm) in the hilum, and
magnetic resonance cholangiopancreato-
graphy (MRCP) indicated changiocar-
cinoma (Bismuth-Corlette type IIIb)
(Fig. 1A). Intraoperative exploration re-
vealed the tumour located in the hilum
involving the left liver, while the bilateral
bile duct was totally obstructed. Invasion
of the right hepatic artery was found dur-
ing the left hemihepatectomy and extra-
hepatic biliary tract resection. The the in-
vaded hepatic artery was resected, and
end-to-end artery anastomosis was per-
formed (Fig. 1B) after the right triangular
and coronary ligaments were discon-
nected to diminish the tension at both
ends of the arteries. Doppler ultrasound
indicated that  hepatic artery patency was
not achieved after reconstruction of the
artery. Pathological examination demon-
strated papillary adenocarcinoma with
negative margins. Postoperatively, ami-
notransferase levels were found to be
moderately elevated (ALT/AST: 281/
300 U/L), but they quickly reverted to
normal within 7 days. However, the pa-
tient developed liver necrosis and abscess
3 months later, recovering after a course
of sensitive antibiotics.

Case 2

A 38-year-old man was hospitalized to
our department with yellow skin that had
persisted for 10 days. The levels of
TB/DB (308/277 μmol/L), ALT 
(180 U/L) and γ-glutamyltransferase (γ-GT;
236 U/L) suggested obstructive jaun-
dice. CA19-9 was elevated significantly
(1226 U/L). Computed tomography
and MRCP showed a hilar obstruction
compressing intrahepatic bile duct dilata-
tion, as well as left liver atrophy (Fig.2A).
The patient was diagnosed with hilar
cholangiocarcinoma (Bismuth-Corlette
type IIIb) and underwent surgery 3 days
after admission. Laparotomy revealed
that the tumour was located in the bifur-
cation of the bile duct and extended to
the atrophic left liver, with invasion of
the hepatic artery. We carried out left
liver and partial segment V resection,
lymphadenectomy and dearterialization
of the remnant liver by resection of the
invaded artery. We subsequently per-
formed proximal bilioenteric anastomo-
sis, using a jejunum Y-loop and the pos-
terior and anterior bile duct (Fig. 2B).
Pathology reported papillary adenocarci-
noma with nerve invasion and lymph
nodes metastasis. Postoperatively, the
patient had elevated ALT and AST
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(1362 U/L, 650 U/L) that declined to
normal after 10 days.

Discussion

According to recent literature reviews, the
overall inhospital mortality rates for hilar
cholangiocarcinoma decreased from 20%
in 1988–1993 to 10.3% in 1998–2003,
with liver failure still the most common
postoperative cause of death.1 We
doubted whether hemihepatectomy with
hepatic artery resection would result in
liver failure, and we therefore proposed
such a surgical strategy, albeit with lim-
ited experience. Miyazaki and colleagues4

reported that a patient who received left
hemihepatectomy and right hepatic artery
resection survived liver failure, whereas

another died after right hemihepatectomy
and left hepatic artery resection. We be-
lieved that, in regard to hilar cholangio-
carcinoma (Bismuth-Corlette type IIIb),
left hemihepatectomy concurrent with
hepatic artery resection was feasible for
our 2 patients.

It is reported that the absence of a he-
patic artery blood supply could cause he-
patic necrosis and abscess.4,5 However,
Majno and colleagues5 pointed out that
after artery resection the remnant liver
may function adequately with the blood
supply from the normal portal flow and
collateral vessels, which are considered to
be another important system supplying
blood and oxygen to the liver. Our first
patient had hepatic necrosis 3 months
postsurgery. We analyzed its probable

cause, which might have been the disrup-
tion of the ligaments in the right liver.
Our second patient, in whom the collat-
eral arteries in the ligaments were pre-
served, came through the postoperative
period with no events. Anastomotic leak-
age is another common complication af-
ter hemihepatectomy and hepatic artery
resection with bile duct reconstruction.4,5

The blood supply to the extrahepatic bile
duct comes mainly from the hepatic
artery, and the blood supply to the intra-
hepatic bile duct comes from the collat-
eral arteries, the portal vein and hepatic
artery. In our experience, the incidence
of bile leakage may decrease if jejuno-
choledocal anastomosis is rebuilt in a
close-to-parenchyma fashion without
residual extrahepatic bile duct.

FIG. 2. Magnetic resonance cholangiopancreatography image (A) and intraoperative picture (B) of Case 2. The tumour was
located in the hilus and involved the left liver.  PV = portal vein; RBD = right bile duct.

FIG. 1. MRCP image (A) and intraoperative picture (B) of Case 1. MRCP showed the hilar tumour (arrow) that extended to the
atrophied left liver and the dilated right bile duct. MRCP = magnetic resonance cholangiopancreatography; PV = portal vein;
RBD = right bile duct; RHA = right hepatic artery.
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