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Abstract: Objective: The aim of this study was to identify the influencing factors related to outcome of patients with 
hilar cholangiocarcinoma. Methods: From January 1999 to January 2009, 204 cases of hilar cholangiocarcinoma 
undergoing surgery were analyzed retrospectively. Bismuth-Corlette classification showed type I in 18 patients, type 
II in 40, type IIIa in 65, type IIIb in 54, type IV in 27. Survival analysis was performed by the Kaplan-Meier method 
and the relationship between each of the clinicopathologic variables and survival was assessed by the log-rank test. 
Multivatiate results were confirmed using Cox regression. Results: Radical resection was accomplished in 161 of 
204 patients (78.9%). Radical resection offered the best chance of long-term survival, with the 1-, 3-, and 5-year 
survival rate were 62.6%, 42.4%, 23.7%, respectively. Univariate analysis showed that lymph node metastasis, 
surgical margin, operative procedure and tumor differentiation were prognostic impacts. The difference was statisti-
cally significant (P < 0.05). Cox multivariate analysis showed that lymph node metastasis and surgical margin are 
two separate prognostic factors. Conclusion: Racical resection is the key to improve the long-term survival rate of 
hilar cholangiocarcinoma and a favorable outcome after resection is mainly determined by curative resection and 
the absence of lymph node metastasis. 
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Introduction 

Klatskin tumor (or hilar cholangiocarcinoma) is 
a cholangiocarcinoma which occurs at the con-
fluence of the right and left hepatic bile ducts. 
It was named after Dr. Gerald Klatskin. Because 
of their location, these tumors tend to become 
symptomatic late in their development and 
therefore are not usually resectable at the time 
of presentation. This is variable as, due to 
obstruction, jaundice may present early and 
compel the patient to seek help. Complete 
resection of the tumor offers hope of long-term 
survival, and of late there has been renewed 
interest in liver transplantation from deceased 
donors along with adjuvant therapy. Prognosis 
has been improved with advancement of pre-
operative diagnostic techniques and surgical 
techniques. The aim of this retrospective study 
was to indentify useful prognostic factors for 
patients with hilar cholangiocarcinnoma.

Patients and methods

Clinical data of patients

From January 1999 to January 2009 in the 
Liaoning Tumor Hospital, Shen Zhou Hospital, 
Feng Tian Hospital and the First Hospital of 
China Medical University, a total of 204 patients 
were admitted to our study. 

They were 122 men and 82 women, aged  
from 25 to 76 years (mean 55.6 years).  
No severe diseases were encountered in  
their circulatory, respiratory and urinary sys-
tems. The clinical symptoms were jaundice 
(89.3%), pruritus (53.8%) and abdominal pain 
(36.1%). The diagnosis was established by 
ultrasonography, computed tomography, mag-
netic resonance cholangiopancreatography, 
and endoscopic pathologic appearances at 
surgery. 
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Tumor localization was classified according to 
Bismuth and Corlette. The tumor was localized 

above the cystic duct and below the 
hepatic bifurcation (type I) in 18 
(8.8%) and at the hepatic junction 
(type II) in 40 (19.6%) cases. 119 
cases (58.3%) were type III. In 65 of 
these, tumor extension involved the 
right hepatic duct (type IIIa) and in 54 
it involved the left hepatic duct (type 
IIIb). There were 27 (13.2%) type IV 
lesions with infiltration into both the 
left and right hepatic ducts. 

Data for these patients were extract-
ed from the hospital database and 
interviews, including gender, age,  
surgical margin, lymph node metas-
tasis, operative procedure, CA 19-9 
level, CEA (carcinoembryonic antigen) 
level, tumor differentiation, total bili-
rubin, adjuvant chemotherapy, tumor 
diameter, combine bile duct stone or 
not and Bismuth-Corlette classifica-
tion. These data were obtained form 
a retrospective review of medical 
records. Complete information about 
the survival status could be obtained 
for all patients. 

Statistical analysis 

Survival time was calculated from the 
date of surgery to death or censored 
date. Patients who died of hilar chol-
angiocarcinoma were treated as 
event observations, and patients 
who died of unrelated causes and 
were alive at the last follow-up were 
treated as censored observations. 
Survival curves were constructed 
using the Kaplan-Meier method and 
compared using the log-rank test. 
Only the variables that were statisti-
cally significant by univariate analysis 
were included in a multivariate analy-
sis to establish a hierarchy among 
the various prognostic factors. 
Multivariate results were confirmed 
using Cox proportional hazards 
regression. The stability of the model 
was certified by using a likelihood 
ratio step-forward and step-back-
ward fitting procedure. The level of 
significance was taken from the last 
step of the regression analysis. A P 

value ≤ 0.05 was considered to be statistically 
significant. 

Table 1. Univariate analysis of clinicopathologic variables

Variable No. of 
patients

Median 
survival 
(month)

X2 P 
value

Gender
    Male 122 23.5
    Female 82 24.0 0.67 0.77
Age
    < 60 52 26.1
    ≥ 60 152 22.4 1.14 0.19
Surgical margin
    Negative 153 26.0
    Positive 51 15.1 4.31 0.03
lymph node metastasis
    Negative 75 24.2
    Positive 129 21.2 5.44 0.02
Operative procedure
    Radical 55 24.7
    Palliative 149 10.5 5.57 0.02
CA 19-9 level
    < 37 ku/ml 123 24.1
    ≥ 37 ku/m l 81 23.8 1.634 0.39
CEA level
    < 15 ng/ml 68 22.2
    ≥ 15 ng/ml 136 24.7 2.24 0.11
Tumor differentiation
    Well 112 26.1
    Moderate 23 22.1
    Poorly 69 15.6 13.74 < 0.01
Total bilirubin
    < 342 µmol/L 89 31.2
    ≥ 342 µmol/L 115 24.6 3.48 0.06
Adjuvant chemotherapy
    Yes 26 24.4
    No 178 22.0 2.97 0.07
Tumor diameter
    < 3 cm 74 26.1
    3 cm-5 cm 77 23.6
    ≥ 5 cm 53 19.1 2.54 0.06
Combined bile duct stone
    Yes 87 23.5
    No 117 24.1 1.23 0.01
Bismuth-Corlette classification
    I 18 27.1
    II 40 22.5
    IIIa 65 23.1
    IIIb 54 25.0
    IV 27 12.0 2.50 0.06
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Tumor infiltration affected the proximal resec-
tion line of the bile ducts in 29 patients, while 
the distal resection line was infiltrated in only 6 
patients. Other 3 patients, residual tumor was 
found histologically at the hepatic resection 
margin. Macroscopic residual tumor (R2) was 
left behind in 2.5% of patients (group I, n = 2; 
group II, n = 0; group III, n = 3). 

Univariate analysis revealed that lymph node 
metastasis, surgical margin, operative proce-
dure and tumor differentiation showed signifi-
cant prognostic value for survival (Table 1). 

The prognostic factors in the univariate analy-
sis were entered into a multivariate model to 
identify independent predictors of long-term 
survival. Among the four significant variables, 
surgical margin and lymph node metastasis 
were identified as independent prognostic fac-
tors. Of the two, lymph node metastasis denot-
ed an increase in the likelihood of death of 
1.377 times if the patient had lymph node 
metastasis. And surgical margin as a favorable 
factor (relative risk, 0.543) (Table 2; Figures 1, 
2).

Discussion

Cholangiocarcinoma is a rare malignant tumor 
of the biliary system with a poor prognosis. It is 
a second most common malignancy of primary 
liver tumors worldwide [1]. Cholangiocarcinoma 
is commonly classified into 3 groups based on 
the location of the tumor: intrahepatic, hilar 
and distal types. Hilar cholangiocarcinoma or 
Klatskin tumor arising from the upper one third 
of the main bile duct to transverse hilar fissure 
has low rates of radical resection and poor 
long-term survival. In recent years, its progno-
sis has been improved with advancement of 
preoperative diagnostic techniques and surgi-
cal techniques.

Radical resection was found to be the most 
important measure for a cure and long-term 
survival. In contrast to palliative bypass proce-
dures, radical resection does not only restore 

Results

No patient died in the hospital. Radical resec-
tion offered the best chance of long-term sur-
vival, with the 1-, 3-, and 5-year survival rate 
were 62.6%, 42.4%, 23.7%, respectively. This 
contrasts to 1-, 3-, and 5-year survival rate 
were 51.3%, 22.4%, 4.5%, respectively, in 
patients with palliative resection. 

Tumor removal was accomplished by resection 
of the bile duct bifurcation (group I) in 53 
patients. A combination of both excision of the 
bile duct bifurcation and hepatic resection 
(group II) was performed in 87 patients. 
Combined bile duct, hepatic and vascular 
resection (group III) was performed in 64 
patients. 

Two of these patients underwent resection and 
reconstruction of the portal vein n combination 
with bile duct excision without liver resection. 
Hepatic resection in groups II and III consisted 
of anatomic (n = 50) and extended (n = 22) left 
hemihepatectomy, as well as anatomic (n = 31) 
and extended (n = 48) right hemihepatectomy. 
In five patients, resection of the liver was 
restricted to the central segment IVb and V. The 
caudate lobe was removed in79 of 204 (38.7%) 
cases of lover resection. Vascular extensions 
consisted of solitary resection and reconstruc-
tion of the portal vein bifurcation in 52 cases, 
combined resection of portal vein and right 
hepatic artery in two, combined resection of 
portal vein and retrohepatic caval vein in one, 
and isolated resection of the caval vein in two. 
In all cases, an extensive lymphadenectomy 
was performed in the hepatoduodenal liga-
ment and along the common hepatic artery. 
The bilioenteric continuity was reestablished 
using a Rous-en-Y loop of jejunum. 

R0 resection was accomplished in 161 of 204 
patients (78.9%). The rate of curative resec-
tions did not differ after solitary resection of 
the bile duct bifurcation (group I, 76.4%), com-
bined excision of bile duct bifurcation and 
hepatic resection (group II, 80.2%), or com-

bined bile duct, hepatic, and 
vascular resection (group III, 
75.6%). In 18.6% of patients 
(group I, n = 7; group II, n = 21; 
group III, n = 10), there was 
microscopic tumor infiltration 
at the resection margins (R1). 

Table 2. Multivariate analysis of clinicopathologic variables

Variable β Wald 
X2 P value Relative 

risk (RR)
RR (95% CI)

Lower Upper
Surgical margin -0.713 7.261 0.008 0.543 0.348 0.847
Lymph node metastasis 0.320 7.123 0.008 1.377 1.089 1.741
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bile flow, but removes the tumor. To achieve R0 
resection, we removed entire tumor including 
the suprapancreatic extrahepatic biliary tract, 
gallbladder, and cystic duct, together with clear-
ance of the suprapancreatic tissues and relat-
ed lymph nodes. We proposed that the bile 
duct be transected 5 mm above the tumor, or 
10 mm above if possible. Skeletonization of the 
hepatoduodenal ligament should be done. 
Partial hepatectomy is dependent on Bismuth-
Corlette type of the tumor. Without doubt, the 
more radical operations are associated with a 
higher operative mortality rate. Surgical mor-
bidity and mortality after resection have to be 
carefully balanced against the risks and results 
of primary palliative biliary drainage. The feasi-
bility of extensive liver resection depends on 
the volume and the regenerative potential of 
the remaining liver. Especially in the group of 
patients with combined hepatic and vascular 
resection, it is due to surgical complications, 
such as portal vein thrombosis. 

The role of liver transplantation in the treat-
ment of hilar cholangiocarcinoma is highly con-
troversial. Most investigators do not envisage 
an indication for liver transplantation in view of 
the high rate of tumor recurrence and the short-
age of donor organs. It requires necessary skills 
and techniques, clearance of lymph nodes peri-
operative management. The high risks of post-
operative lymph node metastasis and tumor 
recurrence must be taken into consideration 
[2, 3]. 

Surgical margin status is a prognostic factor in 
several cancers. In this retrospective cohort 
study, the results of multiple factors analysis 
showed that surgical margin status was an 
independent prognostic factor by multivariate 
analysis. Patients with negative surgical margin 
had long term survival than those with positive 
margin. Median survivals of patients who had 
negative resection margin (R0) were markedly 
longer than those who had macroscopic posi-

Figure 1. Survival curve according to surgical margin.
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tive margin (R2) and microscopic positive mar-
gin (R1). Accurate evaluation of intraductal lon-
gitudinal spread by precise cholangiography, 
choice of appropriate hepatectomy, and hepat-
ic ductal division at the separating limits from 
the vasculature are mandatory to ensure nega-
tive ductal margins [4]. In cases of portal vein 
resection, the preceding portal reconstruction 
enabled ductal division at the separating limits 
from the vasculature by full mobilization of the 
remnant portal branch, as in a conventional 
hepatectomy without portal vein resection [5, 
6]. We do not routinely use frozen sections to 
assess the remnant ductal stumps because 
the determination, whether positive or nega-
tive, is sometimes difficult even in permanent 
section. Furthermore, even if the remnant is 
positive, additional ductal resection at the sep-
arating limits is not feasible. 

Recent researches have reported rates for 
lymph node metastasis of 24-47% for hilar 
cholangiocarcinoma [7, 8]. In our study, survival 
was compromised by the presence of lymph 

node metastasis as demonstrated by both uni-
variate and multivariate analysis, with an 
increase in the likelihood of mortality risk of 
1.377 times. Other previous studies also got 
the lymph node metastasis was an indepen-
dent prognostic factor for hilar cholangiocarci-
noma [8]. In our study, three patients with nodal 
involvement have survived for more than 5 
years. Maybe the performance of lymph node 
dissection during our resections contributed to 
locoregional control. 

Adjuvant chemotherapy and radiation is a con-
troversial issue in cholangiocarcinoma. Our 
study did not show any impact of adjuvant che-
motherapy, maybe because of the small num-
ber of treated patients. Takada et al. [9] com-
pared therapy with mitomycin C and 5-FU to 
surgery alone in a randomized controlled trial of 
patients who underwent radical resection of 
cholangiocarcinoma. They reported that the 
5-year survival rates for patients with hilar or 
distal cholangiocarcinoma did not differ based 
on postoperative chemotherapy or surgery 

Figure 2. Survival curve according to lymph node metastasis.
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alone. But many previous retrospective studies 
showed benefits of adjuvant chemotherapy  
[10, 11]. Gerhards et al. [12] reported that in  
91 patients who underwent surgical resection 
of hilar cholangiocarcinoma, overall median 
survival was significantly longer in patients 
treated with adjuvant radiotherapy than in 
those who underwent resection alone. Hughes 
et al. [13] reported that 68 patients with distal 
cholangiocarcinoma found that patients who 
underwent surgery and received chemoradia-
tion had significantly longer actuarial mean sur-
vival compared with those who underwent sur-
gery alone. Furthermore, a meta-analysis 
showed that chemotherapy as a part of adju-
vant therapy which included radiotherapy and 
concurrent chemoradiotherapy may be benefi-
cial in resectable cholangiocarcinoma patients 
with high risk features, such as lymph node 
metastases and positive surgical margins [14]. 
Some new anticancer drugs including gem-
citabine, oxaliplatin, capecitabine, and S-1 
have been reported recently to have favorable 
anticancer effects on patients with unresect-
able biliary tract carcinoma [15-17]. So ran-
domized controlled trials should be conducted 
to define the role of postoperative adjuvant 
chemotherapy and radiotherapy.

In contrast to previous researches, our study 
did not find a survival disadvantage in case  
of perineural tumor infiltration. The finding  
that the long-term prognosis after resection 
was independent of histologically proven  
vascular tumor infiltration has an important 
impact on the surgeon’s decision as to whether 
a locally invasive hilar cholangiocarcinoma 
should be resected. Furthermore, it is our expe-
rience that whenever tumor-infiltrated vascular 
segments in the hepatoduodenal ligament can 
be resected without complications, the patients 
had no impaired long-term survival. This is an 
important argument to continue our surgical 
approach using combined vascular and hepatic 
resection. 

In conclusion, factors such were statistical sig-
nificantly associated with the survival time of 
hilar cholangiocarcinoma patients. However, 
the limitations of this study are retrospective 
design ad the relatively small number of 
patients studied. Prospective studies enrolling 
a larger number of patients are required to con-
firm the results of this study. 
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