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Abstract: Objective: The management of cholangiocarcinoma remains a challenge due to poor prognosis. The aim of 
this study was to identify the influencing factors related to outcome of patients with cholangiocarcinoma. Methods: 
From January 1999 to January 2009, 169 cases of cholangiocarcinoma undergoing surgery were analyzed ret-
rospectively. Relationships between survival and clinicopathological factors including patient demographics and 
tumor characteristics were evaluated using univariate and multivariate analysis. Results: The 1-, 3- and 5-year 
survival rates of patients after resection were 52.6%, 32.4%, 11.7%, respectively. Univariate analysis showed that 
CEA, lymph node metastasis, surgical margin, AJCC staging, tumor differentiation and adjuvant chemotherapy were 
prognostic impacts. The difference was statistically significant (P<0.05). Cox multivariate analysis showed that CEA, 
lymph node metastasis and surgical margin are three independent prognostic factors. Conclusion: Radical resec-
tion is the key to improve the long-term survival rate of cholangiocarcinoma. Important predictive factors related to 
poor survival are CEA, lymph node metastasis and surgical margin.
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Introduction

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. Surgical resection offers the 
only potential chance of cure in cholangiocarci-
noma. The present study retrospectively ana-
lyzed 169 patients of cholangiocarcinoma, 
from January 1999 to January 2009 in the cen-
tre of Liaoning tumor hospital, Shen Zhou hos-
pital, Huaxi hospital and the first hospital of 
China Medical University. The aim of this retro-
spective study was to indentify useful prognos-
tic factors for patients with cholangiocar- 
cinoma.

Patients

A total of 169 patients with cholangiocarcino-
ma underwent surgical therapy. The diagnosis 

was confirmed by histopathologic assessment 
(44 with intrahepatic cholangiocarcinoma, 42 
with hilar cholangiocarcinoma, and 83 with dis-
tal cholangiocarcinoma).

Patients with distal cholangiocarcinoma typi-
cally underwent pancreatoduodenectomy with 
or without pylorus preservation, while surgical 
procedures for patients with intrahepatic or 
hilar cholangiocarcinoma almost always includ-
ed major hepatectomy. All patients underwent 
dissection of regional lymph nodes including 
the nodes in the hepatoduodenal ligament,  
the anterior and posterior pancreatoduodenal 
nodes, and the nodes along the common hepat-
ic artery. In addition to dissection of these 
lymph nodes, patients with distal cholangiocar-
cinoma underwent dissection of the nodes 
along the superior mesenteric artery while they 
underwent pancreatoduodenectomy. However, 
dissection of para-aortic lymph nodes was not 
routinely performed in all patients. Intrao- 
perative pathological assessment of proximal 
or distal ductal margins was performed using 
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frozen tissue sections. If the ductal margin was 
positive for cancerous cells, further resection 
of the bile duct was performed to the maximum 
extent possible.

Data for these patients were extracted from the 
hospital database and interviews, including 
gender, age, CEA (carcinoembryonic antigen) 
levels, total bilirubin, BMI (body mass index), 
adjuvant chemotherapy, tumor location, tumor 
differentiation, AJCC staging (7th edition of 
American Joint Committee on Cancer), pT stage 
(pathological tumor), pN stage (pathological 
node),surgical margin, lymph node metastasis.

Statistical analysis 

Death occurring within 30 days after the surgi-
cal procedure was defined as operative mortal-
ity. Death occurring after surgery and before 
discharge was defined as hospital mortality. 
Survival time was calculated from the date of 
surgery to death or censored date. Patients 
who died of cholangiocarcinoma were treated 
as event observations, and patients who died 
of unrelated causes and were alive at the last 
follow-up were treated as censored observa-
tions. Survival curves were constructed using 
the Kaplan-Meier method and compared using 
the log-rank test. Significant prognostic factors 
in the univariate analysis were entered into the 
Cox proportional hazards multiple regression 

years). 92 (54.4%) patients were more than 60 
years old. 52 (30.8%) patients were adminis-
trated adjuvant chemotherapy. Pathologically, 
tumors were identified as well-differentiated 
adenocarcinoma in 71 patients (42.0%), mod-
erately differentiated adenocarcinoma in 48 
patients (28.4%), and poorly differentiated ade-
nocarcinoma in 50 patients (12.4%). There 
were 73 cases (43.2%) with lymph node metas-
tasis and 127 patients (75.1%) with negative 
surgical margins.

Six patients died in the hospital. These patients 
were excluded from further analyses. Further- 
more, 25 patients with an uneventful perioper-
ative course were excluded from analysis 
because they were lost to follow-up. Thus, data 
of 138 patients were eligible for final analyses.

Univariate analysis of outcome

We analyzed the effects 14 clinicopathologic 
factors on survival. CEA level (P<0.01), tumor 
differentiation (P<0.01), surgical margin (P= 
0.01), lymph node metastasis (P=0.02), adju-
vant chemotherapy (P=0.04) and AJCC staging 
(P<0.01) showed significant prognostic value 
for survival (Table 1).

Multivariate analysis of outcome

The prognostic factors in the univariate analy-
sis were entered into a multivariate model to 

model, and stepwise selec-
tion of independent prog-
nostic variables was per-
formed manually by signifi-
cant changes in likelihood 
ratio. A software program 
(SPSS 14.0, SPSS Inc, 
Chicago, Ill) was used for 
the statistical analyses.

Results

Patient demographics

The 1-, 3-, and 5-year over-
all survival rate were 52.6%, 
32.4%, 11.7%, respectively. 
The overall survival curve is 
showed in Figure 1.

The study population includ-
ed 98 men (57.9%) and 71 
women (42.1%). The medi-
an age of all patients was 
55 years (range, 33-84 

Figure 1. The overall survival curve of all patients.
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Table 1. Univariate analysis of prognostic factors

Variable No. of 
Patients

Median sur-
vival (month) X2 P 

value
Gender
    Male 85 22.3
    Female 53 23.5 0.61 0.46
Age
    <60 59 22.1
    ≥60 79 22.9 2.14 0.19
Surgical margin
    Negative 113 27.6
    Positive 25 19.3 4.31 0.01
lymph node meatstasis
    Negative 72 26.8
    Positive 66 13.2 4.157 0.02
Operative procedure
    Radical 112 24.7
    Palliative 26 20.5 3.57 0.06
Location of tumor
    Intrahepatic 36 27.4
    Hilar 38 19.2
    Distal 64 23.5 4.29 0.05
CA 19-9 level
    <37 ku/ml 57 24.1
    ≥37 ku/m l 81 23.8 1.634 0.39
CEA level
    <15 ng/ml 68 28.2
    ≥15 ng/ml 70 19.7 10.24 <0.01
Tumor differentiation 
    Well 68 26.7
    Moderate 32 25.1
    poorly 38 20.1 22.54 <0.01
Total bilirubin
    <17.1 umol/l 49 31.2
    ≥17.1 umol/l 89 24.6 3.48 0.06
Adjuvant chemotherapy
    Yes 46 33.4
    No 92 26.0 3.97 0.04
AJCC staging
    0 6 33.5
    1 21 31.2
    2 30 22.4
    3 46 21.1
    4 35 15.6 9.64 <0.01
pT stage
    0 5 34.4
    1 24 29.3
    2 42 24.5
    3 48 20.8
    4 19 16.7 4.69 0.02
pN stage
    0 87 29.5
    1 51 24.1 5.23 0.01

identify independent predictors of long-
term survival. Among the six significant 
variables, surgical margin, lymph node 
metastasis and CEA level were identi-
fied as independent prognostic factors. 
AJCC staging was not used as a depen-
dent variable in the multivariate surviv-
al analysis to avoid confounding with 
nodal status.

Of these, CEA level were clearly the 
most influential, with an increase in the 
likelihood of death of 2.134 times if 
preoperative CEA level greater than 15 
ng/mL, followed by lymph node metas-
tasis (relative risk, 1.943), and surgical 
margin as a favorable factor (relative 
risk, 0.619) (Table 2; Figures 2-4).

Discussion

Cholangiocarcinoma is considered to 
be an incurable and rapidly lethal malig-
nancy unless both the primary tumor 
and any metastases can be fully re- 
sected (removed surgically). Recent 
decades, we have achieved significant 
advancements in surgical training, hep-
atobiliary techniques, anesthetic man-
agement, and overall critical care, 
which have increased the number of 
patients suitable for surgery and the 
safety of the procedure. However, the 
prognosis for patients with cholangio-
carcinoma is still poor. So understand-
ing the prognostic factors of patients is 
extremely important. This study inden-
tified three independent prognostic 
variables that were significantly corre-
lated with survival. 

Surgical margin status is a prognostic 
factor in several cancers, including 
cholangiocarcinoma. Median survivals 
of patients who had negative resection 
margin (R0) were markedly longer than 
those who had macroscopic positive 
margin (R2) and microscopic positive 
margin (R1). Our study found surgical 
margin status was an independent 
prognostic factor by multivariate analy-
sis. Patients with positive surgical mar-
gin had a 2.134 times (95% CI: 1.342-
3.393) higher mortality risk than those 
with negative margin. Many other coun-
tries studies have also shown that sur-
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Table 2. Multivariate Analysis prognostic factors

Variable β Wald c2 P value Relative 
Risk (RR)

RR (95% CI)
Lower Upper

Surgical margin -1.865 8.763 0.001 0.619 0.451 0.850
Lymph node metastasis 0.693 6.871 0.012 1.943 1.182 3.193
CEA level 0.752 10.259 0.006 2.134 1.342 3.393

with lymph node metastasis 
undergoing R0 resection. 
Though lymph node metas-
tasis was associated with 
poor prognosis, routine re- 
gional lymphadenectomy for 
patients without evidence of 
lymph node involvement 
remains controversial [21-
23]. However, five patients 
with nodal involvement have 
survived for more than 5 
years in our series. We 
believe that the perfor-
mance of lymph node dis-
section during our resec-
tions contributed to locore-
gional control and as a 
result there were five 5-year 
survivors with nodal involve-
ment in our series. 

Carcinoembryonic antigen 
(CEA) is a glycoprotein inv- 
olved in cell adhesion. It is 
usually present only at very 
low levels in the blood of 
healthy adults. However, the 
serum levels are raised in 
some types of cancer. Some 
previous studies demon-
strated that cancer pati- 

gical margin status is one of the most potent 
prognostic factors in cholangiocarcinoma [2-6]. 
Based on these results, curative resection is 
mandatory for long-term survival in cholangio-
carcinoma. The most frequent causes of non-
resectability are liver and distant metastases, 
peritoneal carcinomatosis, infiltration of the 
vessels at the hepatic hilum, and the infiltration 
of adjacent organs or structures.

Recent researches have reported rates for 
lymph node metastasis of 27-47% for intrahe-
patic cholangiocarcinoma, 24-47% for hilar 
cholangiocarcinoma, and 25-63% for distal 
cholangiocarcinoma [7-15]. In our study, sur-
vival was compromised by the presence of 
lymph node metastasis as demonstrated by 
both univariate and multivariate analysis, with 
an increase in the likelihood of mortality risk of 
1.943 times. Some previous reports also got 
the same conclusion [16-20]. Patients without 
lymph node metastasis undergoing R0 resec-
tion had a longer median survival than those 

ents with a high level of serum CEA were asso-
ciated with poor prognosis [24, 25]. This multi-
variate analysis confirmed that the level of 
serum CEA above 15 ng/ml was an indepen-
dent poor prognostic factor and pati- 
ents with level of serum CEA above 15 ng/ml 
had a 2.22 times (95% CI: 1.11-2.33) higher 
mortality risk than those with lower serum level 
of CEA, which is similar to previous studies [26].

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. [27] 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 
alone. But many previous retrospective studies 

Figure 2. Survival curve according to CEA level.
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showed benefits of adjuvant chemotherapy 
[28, 29]. Gerhards et al. [30] 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. [31] reported that 68 patients with distal 
cholangiocarcinoma found that patients who 

larger number of patients are required to con-
firm the results of this study.
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underwent surgery and 
received chemoradiation 
had significantly longer 
actuarial mean survival 
compared with those who 
underwent surgery alone. 
Furthermore, a meta-anal-
ysis showed that chemo-
therapy as a part of adju-
vant therapy which includ-
ed radiotherapy and con-
current chemoradiotherapy 
may be beneficial in resect-
able cholangiocarcinoma 
patients with high risk fea-
tures, such as lymph node 
metastases and positive 
surgical margins [32]. 
Some new anticancer dr- 
ugs including gemcitabine, 
oxaliplatin, capecitabine, 
and S-1 have been report-
ed recently to have favor-
able anticancer effects on 
patients with unresectable 
biliary tract carcinoma [33-
35]. So randomized con-
trolled trials should be con-
ducted to define the roleof 
postoperative adjuvant 
chemotherapy and radi- 
otherapy.

In conclusion, factors such 
CEA, lymph node metasta-
sis and surgical margin 
were statistical significant-
ly associated with the sur-
vival time of cholangiocar-
cinoma patients. However, 
the limitations of this study 
are retrospective design ad 
the relatively small number 
of patients studied. Pros- 
pective studies enrolling a 

Figure 3. Survival curve according to lymph node metastasis.

Figure 4. Survival curve according to surgical margin.
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