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ORIGINAL ARTICLES

Aggressive Surgical Resection for Hilar Cholangiocarcinoma of the
Left-Side Predominance

Radicality and Safety of Left-Sided Hepatectomy

Hiroaki Shimizu, MD, Fumio Kimura, MD, Hiroyuki Yoshidome, MD, Masayuki Ohtsuka, MD,
Atsushi Kato, MD, Hideyuki Yoshitomi, MD, Katsunori Furukawa, MD, and Masaru Miyazaki, MD

Objectives: To evaluate the clinicopathologic outcomes in patients with hilar
cholangiocarcinoma (HC) after left-sided hepatectomy (L-H).

Summary Background Data: L-H is indicated as radical surgery for HC,
predominantly involving left hepatic duct. However, several reports have
demonstrated that L-H often results in tumor-positive margin and unfavor-
able prognosis compared with right-sided hepatectomy (R-H).

Methods: A total of 224 patients with HC underwent surgical resection with
curative intent at our institution: L-H for Bismuth-Corlette (B-C) type I1lb
tumors in 88 patients (39.3%) including 75 left hemihepatectomies and 13
left trisectionectomies, and R-H mainly for B-C type I1]a and IV tumors in
84 patients (37.5%). In this study, clinicopathologic outcomes and periop-
erative morbidity and mortality rates afier L-H were investigated and
compared with those after R-H.

Results: Histologically negative margin (R0) resection was achieved in 56
cases (63.6%) with L-H, similar to the results for R-H (58/84, 69.1%).
However, the RO resection rate in L-H cases with portal vein (PV) resection
was lower (11/25, 44.0%), and various types of PV reconstruction were
required. Proximal ductal stumps and excisional surface at periductal struc-
tures were the most common sites of positive margins. However, when
curative resection was achieved, 5-year survival was comparable to that in
R-H cases. Furthermore, lower mortality was noted in L-H cases, even with
left trisectionectomy. Multivariate analysis indicated curability and hepatic
artery resection as independent prognostic factors.

Conclusions: Since L-H is a safe procedure and represents the only curative
resectional option for type 111b tumor, aggressive surgical resection should be
performed even in cases with PV involvement, if RO resection is possible.

(Ann Surg 2010;251: 281-286)

Aggressive surgical resection including right or left hemihepate-
ctomy extending to segment | has been recognized as a standard
treatment option for hilar cholangiocarcinoma (HC)."”? However,
achieving histologically negative margin (RO) resection remains
difficult, although this may offer the only chance for cure and
long-term survival.>"!! Longitudinally, tumor spreading along the
bile duct at the proximal side may be a crucial factor for achieving
RO resection.'"'® Konstadoulakis et al® recently reported that tu-
mor-positive margin ratio was significantly higher in cases with
left-sided hepatectomy (L-H), as compared with those with right-
sided hepatectomy (R-H). Theoreticaily, L-H for HC may have
anatomic disadvantages in terms of radicality, when compared with
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R-H.!216.17 The extrahepatic part of the right hepatic duct (remnant
side after L-H) is obviously shorter, and the distance from the
hepatic bifurcation to the sectional ramification in the right liver is
also much shorter than in the left liver.'® Furthermore, there are so
many anatomic variations in the right sectional bile ducts.’® These
anatomic issues may increase the difficulty of achieving tumor-free
stumps for right sectional ducts as a part of L-H, when compared
with R-H. In addition, vertical tumor spreading, particularly to the
right hepatic artery (HA) may represent other important factor for
radicality. Since the right HA generally runs just behind the proxi-
mal common bile duct, close to the ductal confluence, R-H may have
an anatomic advantage for radicality,'' because en bloc resection of
the right HA and surrounding tissue can be performed. Kondo et al*®
have demonstrated that survival in patients treated with right hemi-
hepatectomy was significantly better than that in patients who
underwent left hemihepatectomy, isolated caudate lobectomy, or
hilar resection alone.

From the viewpoint of anatomic factors at hepatic hilus, L-H
for HC is also considered to be a more complicated procedure, and
require greater skill, than R-H,? especially in cases requiring portal
vein (PV) resection and reconstruction, Surgical resection for Bis-
muth-Corlette (B-C) type 1lIb tumor with PV involvement may not
yet be a feasible treatment option, even in specialized centers.
However, no alternative treatments provide survival comparable
with surgical resection. Over the past 20 years, our institution has
practiced a policy of aggressive surgical resecticn of locally ad-
vanced HC, even for B-C type 11Ib tumor with PV involvement. At
present, few detailed studies have analyzed problems with L-H for
HC. The present study evaluated the clinicopathologic outcomes and
perioperative morbidity and mortality rates in 88 patients with L-H,
as well as the intraoperative details, and compared these results to
those for 84 patients with R-H.

PATIENTS AND METHODS

Operative Procedures

From April 1984 to September 2008, a total of 224 patients
(145 male, 79 female) with HC underwent surgical resection with
curative intent at our institution. Mean age at the time of resection
was 65 = 9.4 years (range, 28—82 years). Operative procedures
were as follows: R-H mainly for B-C type I1la and IV tumors in 84
patients (37.5%); L-H for type IiIb tumors in 88 patients (39.3%),
including left hemihepatectomy in 75 patients and left trisectionec-
tomy in 13 patients; and parenchyma-preserving hepatectomy,*?
such as caudate lobectomy (S1) and S1 + S4 resection®® in 26
patients (11.6%), mostly with liver dysfunction. All hepatectomies
included caudate lobectomy, hilar resection, and lymph node dis-
section in the hepatoduodenal ligament and around the pancreas
head. Bilioenteric anastomosis was established ty Roux-en-Y he-
paticojejunostomy with a stent tube (RTBD tube, Sumitomo
Bakelite, Tokyo, Japan). Bile duct orifices to be reconstructed in the
vicinity of the resected surface of the liver were routinely grouped as
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much as possible to reduce the number of anastomoses required.
Combined vascular resection and reconstruction was performed in
55 of 172 patients who underwent major hepatectomy, PV resection
was used in 48 patients (including 4 patients with combined resec-
tion of PV and HA resection), and HA resection was used in |1
patients. The decision for vascular resection was made on the basis
of intraoperative macroscopic findings of tumor invasion to the
vessels, in conjunction with preoperative imaging diagnosis.'>

Preoperative Assessment

For preoperative clinical assessment, laboratory and imaging
workups including ultrasonography, magnetic resonance cholangio-
pancreatography, mulidetector-row computed tomography, and
cholangiography using either percutaneous transhepatic or endo-
scopic retrograde approach, were performed. Proximal and distal
tumor extension to the bile duct were evaluated mainly with direct
cholangiography, particularly in patients with obstructive jaundice.
Qur criteria of irresectability defined by local tumor-related factors
were as follows: (1) tumor extension to bilateral secondary PV
branches; (2) tumor extension to bilateral secondary HA branches;
and (3) expected remnant liver volume less than 30% of the whole
liver volume, even after portal embolization (PE). Decisions as to
whether R-H or L-H were made on the basis of predominant tumor
site, but when both hepatic ducts were invaded equally, R-H was
indicated in most cases. Preoperative PE has been performed since
1994 at our institution, when future remnant liver volume was
expected to be less than 40% of the whole liver volume. In our
series, preoperative PE was performed 14 to 24 days before surgery
in 32 of 84 R-H cases (38.1%), and 5 of 88 L-H cases (5.7%).

Patients

Patient background and preoperative parameters, including
age, gender, indocyanine green retention rate at 15 minutes, obstruc-
tive jaundice (presence/absence), and serum total bilirubin at the
time of surgery were assessed in both L-H and R-H cases. As
intraoperative parameters, operative time, operative blood loss,
number of bilioenteric anastomoses, combined pancreatoduodenec-
tomy, and PV resection and reconstruction were evaluated. Postop-
erative complications were also examined. Bilioenteric anastomotic
leakage was diagnosed by cholangiographic demonstration of leak
from the anastomosis via the biliary stent tube placed during sur-
gery. In addition, pathologic findings in resected specimens were
evaluated using the TNM Classification of Malignant Tumors by the
International Union Against Cancer classification (sixth edition,
2002). Curative (R0) resection was defined as histologically nega-
tive surgical margins at the proximal (hepatic-side) stump of the bile
duct, distal (duodenal-side) stump of the bile duct, and excisional
surface. Postoperative complications and survival were also ana-
lyzed.

Statistics

Results are expressed as the mean * SD. Statistical analyses
were performed using the x° test and the Fisher exact probability
test, where appropriate. Statistical analysis of patient survival was
undertaken using the Kaplan-Meier method. Comparison of patient
survival between groups was performed using the log-rank test.
Multivariate regression analysis of factors related to survival was
carried out using the Cox proportional hazard model. P < (.05 was
considered statistically significant. Statistical calculations were per-
formed using SPSS software (SPSS, Inc, Chicago, IL).
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TABLE 1. Patients Characteristics and Clinicopathologic
Features
Right-Sided Left-Sided
Hepatectomy Hepatectomy
{n = 84) (n = 88)
Age (yr) 67.1 = 8.0 (48-79)*  67.0 = 8.9 (40-73)
Gender (men:women) 47:37 61:27
ICG-RIS (%) 16.1 + 8.9 129 + 89
Obstructive jaundice (—/+) 13:71 16:72
Total bilirubin at operation 1.8+13 122 )2
(mg/dL)
Operative time (min) 483 + 106 522 = 101
Operative blood loss (mL) 2257 = 2326 2090 = 1840
Blood transfusion {(+/-) 53:31 67:21
No. bilicenteric anastomosis 220 =07 25310
Pancreatoduodenectomy 2:82 1:87
(+/1—)
Portal vein resection (+/—) 23:61 25:63
Hepatic artery resection 2:82 9:79
(+1=)
Gl/G2G3 22:47:15 34:39:15
Lymph node metastasis 49:35 37:51
(+/=)
Lymphatic vessel invasion 76:8 70:18
(+/=)
Venous invasion (+/-) 71:13 62:26
Perineural invasion (+/—) 76:8 75:13
Stage I/IAVY 8:39:29:8 10:38:32:8
*Mean * SD (range).
*According to UICC, 6th edition.
RESULTS

Patient Characteristics and Clinicopathologic
Features

Patient characteristics and clinicopathologic features are .
shown in Table 1. No significant differences were apparent between
L-H and R-H cases in terms of age, gender, indocyanine green
retention rate at 15 minutes, obstructive jaundice (presence/ab-
sence), or total bilirubin levels at the time of operation. No signif-
icant differences in operative parameters such as operative time,
operative blood loss, blood transfusion, combined pancreatoduode-
nectomy, or combined vascular resection were found between
groups. The number of bilioenteric anastomoses tended to be higher
in L-H cases than in R-H cases, but this difference was not signif-
icant. Histopathologic findings in resected specimens, including
differentiation of tumors, lymph node involvement, and stage group-
ing, based on the International Union Against Cancer classification
(sixth edition) were not significantly different between L-H and R-H
cases.

Operative Curability

RO resection was obtained in 56 of 88 patients (63.6%) with
L-H (left hemihepatectomy, 48 of 75 patients [64.0%]: left trisec-
tionectomy, 8 of 13 patients [63.6%]), compared with 58 of 84
patients (69.1%) with R-H (right hemihepatectomy, 51 of 77
[66.2%); right trisectionectomy, 7 of 7 [100%]). Proximal ductal
stumps were the most common margin positive sites after both cases
with L-H (71.9%) and R-H (65.4%) (Table 2). In particular, high
rates were noted with left hemihepatectomy (74.1%, 20/27). Positive
dissected margins at periductal structures wers also more frequent in

© 2010 Lippincou Williams & Wilkins
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TABLE 2. Surgical Margin Positive Sites After Right- or Left-Sided Hepatectomy

Hepatectomy (n) Surgical Margin Positive (R1) Resection pHM(+)* pDM(+)* pEM(+)t
Right-sided hemihepatectomy (77) 26 17 (65.4%) 8 (30.8%) 7 (26.9%)
Right-sided trisectionectomy (7) 0 0 0 0
Total 26 17 (65.4%) 8 (30.8%) 7 (26.9%)
Left-sided hemihepatectomy (75) 27 20 (74.1%) 7(25.9%) 15 (55.5%)
Left-sided trisectionectomy (13) 5 3 (60%) 1 (20%) 4 (80%)
Total 32 23 (71.9%) 8 (25.0%) 14 (59.4%)
*Ductal margin at hepatic cut end (pHM), duodenal cut end (pDM).
"Dissected margin at periductal structures (pEM).
TABLE 3. Portal Vein Reconstruction Methods 100 +
Hepatectomy ) s A «esses Right-sided hepatectomy (n=58)
Right-sided hepatectomy 23 80 — A === Left-sided hepatcctomy (n=56)
Segmental resection 23 ;\'\o\ .:
End-to-end anastomosis 2] F v
Left renal vein interposition graft 2 ;d;a' 60 Yoo
Left-sided hepatectomy 25 - i 42.2% at S-year
Segmental resection 9 g 40 - e,
End-to-end anastomosis 7 E L RO
Left renal vein interposition graft 2 & 36.7% at 5-year
Wedge resection 16 20 1
Direct closure 13 ]
Inferior mesenteric vein patch graft 1
Patch repair (using right-sidewall of RA-PV*} 2t 0 -
- - - 1 T T T T T T T 1 1
*“RA-PV, right anterior branch of portal vein.
TLeft trisectionectomy cases. 0 2 4 6 8 10
Survival Time (Years)
FIGURE 2. Survival curves after curative (RO) resection in pa-
tients undergoing right- or left-sided hepatectomy for hilar
cholangiocarcinoma.
Postoperative Survival and Surgical Morbidity and
e T :
— o Mortality

FIGURE 1. Methods of portal vein reconstruction after
wedge resection of portal bifurcation after left-sided hepa-
tectomy for hilar cholangiocarcinoma. A, Inferior mesenteric
vein patch graft. B, Patch repair using right-side wall of the
right anterior branch of the portal vein (RA-PV) in left trisec-
tionectomy. RP-PV, right posterior branch of the portal vein.

L-H cases (59.4%) than in R-H cases (26.9%). Among patients with
combined PV resection and reconstruction, curative resection was
achieved in 16 of 23 patients (69.6%) with R-H, but only in 11 of 25
patients (44.0%) with L-H. PV was reconstructed in an end-to-end
fashion in most cases with R-H (Table 3). However, various types of
PV reconstruction were performed in cases with L-H, with end-to-
end reconstruction in 7 cases and left renal vein interposition graft in
2 cases after PV segmental resection. Furthermore, after wedge
resection of the portal bifurcation, direct closure was performed in
13 cases, inferior mesenteric vein patch graft to close a large defect
(Fig. 1A) in | case, and patch repair using the intact right-side wall
of the right anterior PV (Fig. 1B) in 2 cases of left irisectionectomy.
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Overall 5-year survival rates including hospital deaths were
28.3% (median survival: 16.3 months) in L-H cases and 30.3%
(median survival, 14.2 months) in R-H cases. Among the patients
who underwent RO resection, 3- and S-year survival rates were
46.0% and 36.7% (median survival, 24.4 months) in L-H cases, and
50.9% and 42.2% (median survival, 14.1 months) in R-H cases,
respectively (Fig. 2). Furthermore, in RO cases with PV resection
and reconstruction, 5-year survival rates in L-H and R-H cases were
38.2% (median survival, 20.0 months) and 26.7% (median survival,
10.7 months), respectively, with no significant differences (Fig. 3).

Surgical morbidity and mortality are shown in Table 4.
Morbidity rate for L-H cases (40.9%) was almost the same as for
R-H cases (47.6%). However, bilioenteric anastomotic leakage oc-
curred in 16 of 88 patients (18.2%) in L-H cases, but only 8 of 84
patients (9.5%) in R-H cases. Conversely, hyperbilirubinemia and
pleural effusion were observed much more frequently in R-H cases.
Furthermore, 9 deaths occurred in 84 R-H cases (10.7%), compared
with only 2 in 88 L-H cases (2.3%), although this difference was not
statistically significant.

Uni- and Multivariate Analysis of Prognostic Factors
Univariate analysis of survival identified curability, Iym-
phatic vessel invasion, venous invasion, PV resection, and HA
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FIGURE 3. Survival curves after curative (R0O) resection in pa-
tients undergoing right-sided hepatectomy with portal vein
resection or left-sided hepatectomy with portal vein resec-
tion for hilar cholangiocarcinoma.

TABLE 4. Surgical Morbidity and Mortality After Right- or
Left-Sided Hepatectomy

Right-Sided Left-Sided
Hepatectomy Hepatectomy
(n = 84) (n = 88)
Morbidity 40 (47.6%) 36 (40.9%)
Wound infection 12 9
Pleural effusion 18 12
Bile leak from liver stump 4 9
Hyperbilirubinemia 17 8
Intra-abdominal abscess 8 5
Bilioenteric anastomotic leakage 8 16
Sepsis 10 9
Pneumonia 6 5
Rupture of psendoaneurysm 2 1
Portal vein thrombus 2 1
Renal failure 1 ]
Mortality rate 9 (10.7%) 2 (2.3%)
Operative death 2 1
Hospital death 7 )

resection as significant prognostic factors in patients who underwent
L-H (Table 5). Multivariate analysis revealed only 2 independent
factors influencing survival after L-H: curability and HA resection
(Table 6). In contrast, although 5 factors were identified by univar-
jate analysis as significant prognostic factors in patients who under-
went R-H (Table 7), multivariate analysis demonstrated curability,
lymph node metastasis, and HA resection as independent prognostic
factors (Table 8).

DISCUSSION

Advanced HC is a significant therapeutic challenge for biliary
surgeons, as negative margin (R0) resection is the most important
factor for long-term survival.>™'? To achieve RO resection, an
appropriate operative procedure based on preoperative evaluation of
tumor extension along the bile duct, particularly at the proximal
side, is crucial for patients with HC. Furthermore, detailed evalua-
tion of biliary anatomy at hepatic hilus is also required not only for
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TABLE 5. Univariate Analysis of Survival in Patients
Undergoing Left-Sided Hepatectomy

Survival
Rate % (n)

Factors (n) 3-yr 5-yr P
Age 0.848
<70 (63) 38.1 (14) 283 (9)
>70 (25) 36.1 (6) 30.1(2)
Gender 0.37
Men (61} 32.702) 24.2 (7)
Female (27) 47.1 (8) 353 (3)
Curability <0.0001
RO (56) 46.0 (18) 36.7 (10)
R1 (32) 14.7 (2) 0 (0)
Lymph node metastasis 0.157
Negative (51) 44.1 (16) 32.0(9)
Positive (37) 28.9 (4) 28.9(1)
Lymphatic invasion 0.049
Negative (18) 67.0(7) 53.6 (4)
Positive (70) 29.7 (13) 22.4 (6)
Venous invasion 0.004
Negative (26) 724 (9) 54.3 (6)
Positive (62) 256 (1)) 20.9 (4)
Perineural invasion 0.128
Negative (13) 65.9 (6) 44.3 (4)
Positive (75) 31.2(14) 26.7 (6)
Differentiation 0.748
Gl, G2 (73) 36.1 (16) 30.1 (8)
G3 (15) 44,0 (4) 22.0(2)
PV resection 0.020
Negative (63) 42007 32.7(9)
Positive (25) 226 (3) 15.1 (1)
HA resection 0.0005
Negative (79) 40.3 (20) 30,6 (10)
Positive (9) 00 0(0)
PV indicates portal vein; HA, hepatic artery.
TABLE 6. Multivariate Analysis of Survival in Patients
Undergoing Left-Sided Hepatectomy
95%
Confidence
Intervals
Relative
Factors Risk Lower Upper P
Curability 2.560 1.317 4.975 0.006
Lymphatic vessel invasion 1.279 0.479 3.409 0.623
Venous invasion 1.833 0.717 4.690 0.206
PV resection 1.165 0.593 2,288 0.657
HA resection 3.063 1.289 7.282 0.011

PV indicates portal vein; HA, hepatic artery.

good orientation during surgery, but also to ensure negative ductal
margins, especially in cases of L-H,?' due to greater anatomic
variability on this side. Although decisions on whether to perform
R-H or L-H should be made according to the predominant tumor
site, L-H may have an anatomic disadvantage for curability, as
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TABLE 7. Univariate Analysis of Survival in Patients
Undergoing Right-Sided Hepatectomy

Survival
Rate % (n)

Factors (n) 3-yr 5-yr P
Age 0.512
<70 (58) 42.8 (14) 33.1(8)
>70 (26) 42.8 (T} 244 (3)
Gender 0.951
Men (47) 40.5 (9) 25.7 (5)
Female (37) 442 (12) 33.2(6)
Curability 0.032
RO (58) 50.9 (18) 422010
R1 (26) 24.5(3) 0(0)
Lymph node metastasis <0.0001
Negative (35) 68.0 (13) 56.1 (7
Positive (49) 27.3 (8) 13.6 (4)
Lymphatic vessel invasion 0.045
Negative (8) 87.5 (4) 65.6 (2)
Positive (76) 38.6 (17) 26.9 (9)
Venous invasion 0.165
Negative (13) 59.8 (3) 59.8 (2)
Pasitive (71) 409 (18) 26.5 (9)
Perineural invasion 0.126
Negative (8) 70.0 (2) 70.0 (2)
Positive (76) 40.7 (19) 27.3(9)
Differentiation 0.471
Gl, G2 (69) 47.6 (20) 32.7 (10)
G3 (15) 20.8 (1) 20.8 (1)
PV resection 0.018
Negative (61) 51.5(16) 34.5 (8)
Positive (23) 26.8 (5) 214(3)
HA resection <0.0001
Negative (82) 442 21) 31.0(10)
Positive (2) 0 (0) 0 (0)
PV indicates portal vein; HA, hepatic artery.
TABLE 8. Multivariate Analysis of Survival in Patients
Undergoing Right-Sided Hepatectomy
95%
Confidence
Intervals
Relative
Factors Risk Lower Upper P
Curability 2413 1.303 4.467 0.005
Lymph node metastasis 2.869 1.463 5.630 0.002
Lymphatic vessel invasion 3.01] 0.706 12.84 0.136
PV resection 1.776 0.968 3.258 0.064
HA resection 16.31 2.951 90.13 0.001

PV indicates portal vein; HA, hepatic artery.

compared with R-H.'*'¢7 Accordingly, tumor-free stumps of the
right segmental ducts as a part of L-H are more likely to be difficult
to achieve, because distance from the hepatic bifurcation to the right
segmental ramification is obviously shorter than that to the left
ramification.’® However, our series identified no significant differ-
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ences in curability or postoperative survival between patients un-
dergoing L-H and R-H. Interestingly, RO resection was achieved in
all 7 patients who underwent right trisectionectomy, bt in only 8 of
13 patients (61.5%) who underwent left trisectionectomy. This
suggests that a more extended resection from the right side, but not
from left side may provide greater potential for curability.

HC often requires combined PV resection and reconstruction
to achieve negative margins,’'>'*%? although most patients with
HC are treated with unilateral hepatectomy. At present, combined
PV resection and reconstruction are recognized as a means of
increasing resectability with acceptable mortality,'>!'* and may
provide better chances for long-term survival.'?!>!3 although sev-
eral authors'>!3717 have already described surgical outcomes of
major hepatectomy combined with PV resection and reconstruction,
few reports have discussed differences in surgical curability between
R-H and L-H cases. In our series, surgical curability in patients
undergoing L-H with PV resection and reconstruction was lower
(11725, 44.0%) than in R-H cases (16/23, 69.6%). Furthermore, in
most R-H cases, end-to-end anastomosis was possible after segmen-
tal resection of the right PV including the portal bifurcation, since
the extrahepatic portion (called the transverse portion) of the left PV
is sufficiently long. However, in L-H cases, end-to-end anastomosis
may not be as easy, because of the limited mobilizaticn of the right
PV. PV resection and reconstruction design may thus be important
for successful vascular reconstruction. It should be decided based on
the extent of PV involvement and anatomic variation of the PV
confluence at the hepatic hilus. For example, in cases with PV triple
confluence or cases with a right posterior sectional branch joining
the portal trunk, PV wedge resection with direct closure or patch
graft repair may be more applicable, unless the portal bifurcation is
not invaded circumferentially by the tumor. In our series, various
types of PV resection and reconstruction were performed (Table 3).
After segmental PV resection, end-to-end reconstruction was per-
formed in 9 cases, including 2 cases of left renal veir. interposition
graft. After wedge resection of PV bifurcation, direct closure was
performed in 13 cases, inferior mesenteric vein patch graft in 1 case
(Fig. 1A) and patch repair with the right-side wall of the right
anterior PV in 2 cases of left trisectionectomy (Fig. 1B).

Postoperative morbidity rates were almost the same between
L-H and R-H cases. However, the mortality rate in patients with L-H
was 2.3%, appearing much better than that in patients with R-H
(10.7%). Anastomotic leakage occurred in 16 of 88 patients (18.2%)
among L-H cases, but only 8 of 84 patients (9.5%) among R-H
cases, although operation time and the number of bilioenteric anas-
tomoses were similar between the 2 groups. These rzsults suggest
that bilioenteric anastomosis might be technically mere difficult in
L-H cases, probably due to the deep position. In particular, the
orifice of the right posterior sectionary duct is locatzd behind the
right PV after left hemihepatectomy.

In our series, operative curability and postoperative survival
in patients undergoing L-H were not inferior to those in patients
undergoing the R-H. Moreover, operative mortality tended to be
lower in L-H cases, although incidence of anastomotic leakage was
more frequent than in R-H cases. L-H for HC is generally considered
to be a more complicated procedure, requiring greater skill, partic-
ularly in cases requiring PV resection and reconstruction. However,
no alternative treatments provide comparable survival to surgical
resection. We thus believe that L-H should be aggressively per-
formed for type 111b tumor, if curative resection is possible, even in
cases with portal involvement.
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