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ORIGINAL ARTICLES

Clinical Significance of Biliary Vascular Anatomy of the Right Liver
for Hilar Cholangiocarcinoma Applied to Left Hemihepatectomy

Hiroaki Shimizu, MD, PhD, Shigeaki Sawada, MD, PhD, Fumio Kimura, MD, PhD, Hiroyuki Yoshidome, MD, PhD,
Masayuki Ohtsuka, MD, PhD. Atsushi Kato, MD, PhD, and Masaru Miyazaki, MD, PhD

Objectives: To evaluate the influence of confluence pattern of the right
posterior sectional bile duct (RPSBD) on clinocopathological outcome in
patients with hilar cholangiocarcinoma who underwent left hemihepatectomy
(LH).

Summary Background Datfa: Bliary vascular anatomy may alfect the
cutting line of proximal bile ducts, especially in case of [LH, because of the
shorter distance from the sectional ramification to the ductal confluence.
However, there were few studies as to the relationship between anatomic
variation and clinocopathological outcome.

Methods: A tofal of 209 patients with hilar cholangiocarcinoma underwent
surgical resection. We retrospectively investigated confluence patterns of the
RPSBD in relation to the right portal vein (RPV) by preoperative imaging
studies in 63 paticnts who underwent LH, and classified them into 3 groups
(supraportal type: the RPSBD runs cranially around the RPV; infraportal
type: the RPSBD runs caudally to the RPV; combined type: one segmental
duct runs infraraportally and the other supraportally to the RPV). Further-
more, the effects of these variations on clinocopathological oulcome were
evaluated.

Results: The supraportal type was observed in 53 cases (84.1%), the
infraportal type in 8 cases (12.7%), and the combined type in 2 cases (3.2%).
Although most of the clinocopathological features were similar between the
groups, posilive margin of proximal bile duct was significantly lower in the
infraportal group, as compared with the supraportal group. Furthermore, it
was noted that there was no incidence of bilioenteric anastomotic leakage in
the infraportal group. ‘

Conclusions: Negative proximal margin and secure reconstruclion were
more easily achicved in the infraportal group than in the suprapostal group.
Preoperative evaluation ol confluence pattern of RPSBD may be clinically
useful for the management of hilar cholangiocarcinoma when applied to
lefl-sided hepatectomy.

(Ann Surg 2009;249: 435--439)

Despite recent advances in preoperative diagnostic imaging and
operative techniques for major hepatectomy,'~® hilar cholan-
giocarcinoma remains difficult to achieve curative resection with
negative operative margin. According to the recent reports, curative
resection has been carried out in 32% to 80% of surgically resected
cases.”™¥ However, curative resection has been recognized as the
most effective treatment and provides a better prognosis in patients
with hilar cholangiocarcinoma.**! Longitudinally spreading along
the bile duct and involvement of the portal vein and/or hepatic artery
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may be a crucial factor for achieving negative margin resection.'?"*

From this standpoint, right-sided hepatectomy may have an ana-
tomic advantage in terms of radicality, as compared with left-sided
hepatectomy.'" 117 Right-sided hepatectomy enables en-bloc re-
section of the right hepatic artery, which runs close to the ductal
confluence, and its surrounding tissue. Furthermwre, the extrahepatic
part of the left hepatic duct is longer, with a more distant ramifica-
tion, than that of the right hepatic duct.'® Kondo et al'® have
demonstrated that survival in patients treated with right hepatectomy
was significantly better in patients who underwent left hepatectomy,
1solated caudate lobectomy, or hilar resection alone. However, if the
tumor is predominantly located in the left hepatic duct, such as
Bismuth type IIb tumor,***! left-sided hepatectomy should be
indicated for curative resection.

On the other hand, it is well known that there are many
anatomic variations in hilar bile ducts. Detailed evaluation of portal
triad structures, especially biliary anatomy at the hepatic hilus, is not
only helpful in good orientation during resectional surgery, but is
also essential 1o ensure curative resection in patients with hilar
cholangiocarcinoma. Anatomic variation of the hilar bile duct in
relation to the portal vein may affect the cutting line of proximal bile
ducts in the remnant, especially when lefi hemihepatectomy (ILH)*
is indicated, because of the shorter distance from the sectional
ramification to the ductal confluence. However, there were fow
studies as to the relationship between anatomic variations in the hilar
bile duct and clinicopathological outcome in patients with hilar
cholangiocarcinoma.

In this study, we investigated the confluence pattern of the
right posterior sectional bile duct (RPSBD)* in relativn to the right
portal vein (RPV), and evaluated the influence of these variation
patterns on clinocopathological outcome in patients with hilar chol-
angiocarcinoma who underwent LH extended to the hilar part of
segment 5, and the entire segment 1 with extrahepatic bile duct
resection.

PATIENTS AND METHODS

From April 1984 to December 2007, 207 patients with hilar
carcinoma underwent surgical resection with curative intent at our
institution: right-sided hepatectomy mainly for Bismuth type Illa
and IV tumors in 78 patients (37.7%); left-sided hepatectomy for
type UIb tumors in 75 patients (36.2%) including LH in 67 patients
and left trisectionectomy in 8 patients; and parenchyma-preserving
hepatectomy,® such as isolated caudate lobectomy, and segments 1
and 4 resection™ in 26 patients (12.6%) with liver dysfunction.
Decisions as to whether right-sided or lefi-sided hepatectomy were
made according to the predominant site of tumor, but when both
hepatic ducts were invaded equally, right-sided hepatectomy was
indicated in most cases after portal embolization. All hepatectomies
included resection of segment 1 and extrahepatic bile duct. Bilioen-
teric anastomosis was established by Roux-en-Y hepaticojejunos-
tomy with the stent tube (RTBD tube, Sumitomo Bakelite, Tokyo,
Japan). Bile duct orifices to be reconstructed in the vicinity on the
resected surface of the liver were routinely grouped as much as
pussible to reduce number of the anastomoses.
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