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Abstract. This study was conducted to investigate survival 
and prognostic factors for extrahepatic cholangiocarcinoma 
(ECC) following surgical resection and evaluate the effects of 
postoperative adjuvant therapy (AT) on overall survival (OS). 
We retrospectively collected clinical and pathological data 
between March, 2008 and December, 2013. The Kaplan‑Meier 
method and the COX regression model were used to 
evaluate the OS and prognostic factors of 105 postoperative 
ECC patients, of whom 32 had received AT. The patients were 
stratified into seven risk subgroups and the survival rates 
were compared within each subgroup between patients who 
received AT and those who did not. The results demonstrated 
a median OS of 17.6 months, with 1‑ and 3‑year survival 
rates of 67.9 and 19.5%, respectively, for the entire cohort. On 
univariate analysis, preoperative cholangitis, non‑R0 surgical 
margins, poor differentiation grade, stage 3/4 and lymphatic 
metastasis were identified as adverse prognostic factors. AT 
was not significantly associated with improved OS. However, 
the subgroup analysis revealed that the effect of AT was 
significant only in the lymphatic metastasis group (median OS, 
21.6 vs. 10.4 months; and 3‑year OS, 16.6 vs. 0%, respectively; 
P=0.02). The survival curves of the AT and non‑AT groups 
were significantly different only for node‑positive patients. 
The COX regression model identified lymphatic metastasis, 
surgical margins and AT as independent prognostic factors for 
ECC. A negative resection margin may reduce the mortality 

rate following surgery by 47%. By contrast, lymph node metas-
tasis was associated with a 2.18‑fold higher mortality rate for 
ECC patients. Postoperative AT contributed to a 0.45‑fold 
mortality rate compared to non‑AT ECC patients. Therefore, 
we concluded that AT is a favorable prognostic factor for 
ECC patients and it may prolong the survival of patients with 
lymphatic metastasis. Our data suggest that postoperative AT 
should be recommended for node‑positive ECC patients.

Introduction

Extrahepatic cholangiocarcinoma (ECC) is a relatively rare 
malignant tumor of the bile duct epithelium, with a significantly 
increasing incidence among women  (1). ECC is classified 
into two types according to anatomical location, namely 
perihilar and distal types, but does not include the papilla 
of Vater. Currently, complete surgical resection is the only 
curative option for ECC patients. However, the resectability 
rate of ECC cases has been low, as the majority of the patients 
have advanced‑stage disease at diagnosis (2). Even following 
complete resection, the majority of the patients develop local 
recurrence or distant metastasis (3). The low overall survival 
(OS) rate of ECC (4,5) is considered an oncologic challenge.

The number of studies on survival outcomes and prog-
nostic factors of ECC patients following resection is limited 
and the results vary among different countries (5‑year survival 
rate range, 16‑54%), with a median survival time range of 
13‑47.2 months (6‑9). A variety of factors have been used to 
predict prognosis following surgical resection for ECC, but no 
consensus has been reached. Although postoperative adjuvant 
therapy (AT), including chemotherapy, radiotherapy, concur-
rent chemoradiotherapy and sequential chemotherapy and 
radiotherapy, have improved the disease‑free survival and OS 
of patients in various other malignancies, the effects of AT on 
the survival in ECC patients have not yet been determined (10). 
The reasons may be as follows: Owing to the rarity of ECC, 
it usually takes several decades to collect the available data in 
most studies (11). Furthermore, it is generally considered that 
traditional cytotoxic chemotherapeutic drugs and radiotherapy 
are ineffective in ECC patients (4,12,13). In addition, previous 
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studies evaluated cholangiocarcinoma together with cancer 
of the gallbladder and the ampulla of Vater, due to the low 
incidence of ECC (14). Therefore, the role of AT in patients 
who underwent radical resection of ECC has not been clearly 
determined.

Therefore, this study aimed to investigate survival 
outcomes and prognostic factors of ECC patients following 
surgical treatment and determine the role of postoperative 
AT through a comparison of survival outcomes between ECC 
patients with and those without postoperative AT.

Materials and methods

Eligibility criteria. The eligibility criteria for the present study 
were as follows: patients with histologically proven ECC, 
without distant metastasis at diagnosis and without a history of 
malignancy other than skin cancer. Patients who had received 
preoperative chemotherapy and those with intrahepatic chol-
angiocarcinoma (ICC) and/or ampullary carcinoma were 
excluded from the study. Concurrent clinical and pathological 
data were retrospectively collected from 105 patients who 
underwent surgical resection of pathologically confirmed 
ECC between March 3, 2008 and December 20, 2013 at the 
First Affiliated Hospital of Xi'an Jiaotong University and the 
Tangdu Hospital. Demographic data were collected for each 
patient, including age, gender, imaging findings, laboratory 
test results and pathological results. The study was approved 
by the Ethics Committees of the two participating hospitals in 
March, 2008 and all the patients signed an informed consent.

Pathological evaluation. All the resected specimens were 
examined pathologically for tumor size, histological differen-
tiation and the presence of positive lymph nodes. The surgical 
margins were examined for the presence of residual tumor, 
which was described by the residual tumor (R) classification as 
follows: R0, no residual tumor and resection margin >0 mm; 
R1, microscopic residual tumor or nil resection margin; and 
R2, macroscopic residual tumor (15). Each patient was staged 
according to the 7th edition of the American Joint Committee 
on Cancer (AJCC) staging system for ECC (16).

Preoperative cholangitis. Cholangitis was defined according to 
the international consensus‑revised Tokyo Guidelines (17) and 
it was diagnosed when one of the three following conditions 
was present: i) purulent bile; ii) clinical remission following 
bile duct drainage; or iii) remission achieved by antibacterial 
therapy alone in patients in whom the only site of infection 
was the biliary tree.

AT. AT was administered in 32 ECC patients undergoing 
surgical resection. A total of 18 patients received systematic 
intravenous chemotherapy and each patient completed at least 
2 cycles of chemotherapy. All the regimens of intravenous 
chemotherapy in our study were combinations of chemothera-
peutic agents (n=18), including gemcitabine/cisplatin (n=8), 
gemcitabine/oxaliplatin (n=6) and gemcitabine/capecitabine 
(n=4). As regards postoperative adjuvant radiotherapy, 
11  patients received three‑dimensional conformal radio-
therapy after surgical resection, with a total dose of 45‑50 Gy, 
in 5 fractions per week, with 1.8 Gy per fraction, including 

the primary tumor bed as well as the regional lymph nodes. 
In addition, 2 patients were administered postoperative radio-
therapy with a total dose of 45 Gy, followed by single‑agent 
capecitabine orally, 650 mg/m2 on days 1‑14 q3w x4 cycles and 
1 patient received concurrent chemoradiotherapy, with a total 
dose of 45 Gy and 5‑fluorouracil (5‑FU) plus leucovorin as 
radiosensitizers.

Follow‑up. After surgery, all the patients were regularly 
followed up by ultrasound scan, liver function tests and 
measurement of carbohydrate antigen  19‑9 (CA19‑9) at 
1‑ to 3‑month intervals. Survival time was calculated from the 
date of surgery. The patients were followed up until death or 
until the study deadline date, which was December 10, 2013. 
By the end of the study, 75 patients (71.4%) had succumbed to 
the disease.

Statistical analysis. OS rates were calculated with the 
Kaplan‑Meier method. The possible prognostic factors were 
analyzed by univariate analysis and evaluated using the 
Kaplan‑Meier method; differences in survival curves were 
compared with the log‑rank test. The baseline characteristics 
were compared between patients who received AT and those 
who did not using the Chi‑square test. The multivariate analysis 
was performed using the Cox proportional hazards model 
to identify the independent prognostic factors for survival. 
Statistical analysis was performed using the SPSS  18.0 
software for windows (SPSS, Inc., Chicago, IL, USA). P<0.05 
was considered to indicate statistically significant differences.

Results

Demographics and clinicopathological characteristics of 
ECC patients. A total of 105 postoperative ECC patients were 
included in this study. The patients had a mean age of 62 years 
and included 50 men and 55 women. A common underlying 
liver disease in these patients was cholangitis (22/105, 20.95%). 
Elevated CA19‑9 levels were detected in 65.71% (69/105) 
and lymph node metastasis in 38.1% (40/105) of the patients. 
According to the 7th edition of the AJCC staging system, 
68.57% (72/105) of the patients had stage 1/2 and 31.43% 
(33/105) had stage 3/4 disease. The R0 resectability rate was 
59.05% (62/105). AT was administered to 30.5% (32/105) of 
the patients after surgery in this series.

Univariate analysis of survival rates, survival time and 
prognostic factors. At a median follow‑up of 15.4 months, the 
median OS time was 17.6 months, with 1‑ and 3‑year survival 
rates of 67.9 and 19.5%, respectively, for the entire cohort, 
with corresponding rates of 52.3 and 7.3% for the patients 
with lymphatic metastasis; 76.5 and 26.1% for the patients 
without lymphatic metastasis (P=0.003); 44.8 and 13.6% for 
the surgical margin‑positive patients; and 83.2 and 22.4% 
for surgical margin‑negative patients (P=0.003), respectively 
(Table I).

The univariate analysis (Table I) identified the following 
adverse prognostic factors for OS: preoperative cholangitis 
[hazard ratio (HR)=1.70, P=0.047]; non‑R0 surgical margins 
(HR=1.97, P=0.003), poor differentiation grade (HR=1.70, 
P=0.02), stage 3/4 (HR=3.47, P<0.01) and lymphatic metastasis 
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(HR=1.98, P=0.003). The univariate analysis demonstrated 
that AT was not significantly associated with improved OS 
(HR=0.87, P=0.57). The survival curves were not significantly 
different between the AT and non‑AT groups for the entire 
cohort of patients (Fig. 1).

Baseline characteristics of patient demographics and tumor 
characteristics between AT and non‑AT groups. We used 
Chi‑square tests for the categorical comparisons of patient 
baseline characteristics between the AT and non‑AT groups 
(Table II). Significant differences were found in baseline char-
acteristics between the two groups. The patients who received 
AT (n=32) were younger compared to the non‑AT patients 

(n=73) (90.6 vs. 69.9%, respectively, were aged <70 years; 
P=0.02). In addition, the patients who received AT exhibited 
a higher rate of stage 3/4 disease (46.9 vs. 24.7%, respectively; 
P=0.02), lymphatic metastasis (62.5 vs. 27.4%, respectively; 
P=0.001) and positive resection margins (56.3  vs.  34.2%, 
respectively; P=0.035). As a result, the survival outcomes 
between the two groups cannot be directly compared due to 
the significantly different baseline characteristics.

Subgroup survival analysis by the Kaplan‑Meier method. The 
patients were stratified into seven risk subgroups according 
to clinical factors and the survival rate was compared within 
each subgroup between patients who received AT and those 

Table I. Univariate analysis of overall survival following resection for ECC (n=105).

		  Survival rate (%)
		‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	   Median survival	 P‑value		  95% CI
Clinical factors	 No.	 1‑year	 3‑year	 (months)	 (log‑rank)	 HR	 for Exp(B)

Gender
  Male	 50	 60.4	 16.6	 17.2	 0.79	 0.94	 0.60‑1.48
  Female	 55	 74.1	 22.4	 18.8
Age at surgery (years)
  ≤70	 80	 64.3	 17.7	 17.2	 0.13	 0.65	 0.37‑1.15
  ﹥70	 25	 79.3	 17.8	 24.6
Preoperative cholangitis
  Yes	 22	 59.9	   8.2	 12.3	 0.047a	 1.70	 1.00‑2.90
  No	 83	 70.0	 23.5	 20.2
CA19‑9 (U/ml)				  
  ≤39	 36	 76.9	 25.2	 23.0	 0.23	 1.35	 0.82‑2.21
  ﹥39	 69	 61.6	 16.5	 15.9
Lymphatic metastasis
  Yes	 40	 52.3	   7.3	 13.8	 0.003a	 1.98	 1.24‑3.17
  No	 65	 76.5	 26.1	 20.2
Surgical margins
  R0b	 62	 83.2	 22.4	 23.8	 0.003a	 1.97	 1.25‑3.12
  Non‑R0	 43	 44.8	 13.6	 11.6
Child‑Pugh class
  A	 54	 65.3	 15.8	 17.6	 0.39	 0.82	 0.52‑1.29
  B	 51	 70.6	 23.2	 18.1
Adjuvant therapy
  Yes	 32	 78.6.	 19.3	 21.6	 0.57	 0.87	 0.52‑1.44
  No	 73	 62.0	 18.3	 15.9
Histological grade
  1/2	 68	 74.8	 22.7	 21.6	 0.02a	 1.70	 1.07‑2.72
  3	 37	 55.4	 14.6	 12.3
AJCC stage
  1/2	 72	 80.0	 28.4	 24.0	 <0.01a	 3.47	 2.11‑5.71
  3/4	 33	 39.6	 0	 11.5
All patients	 105	 67.9	 19.5	 17.6

aP<0.05. bNo residual tumor and resection margin >0 mm. ECC, extrahepatic cholangiocarcinoma; HR, hazard ratio; CI, confidence interval; 
CA19‑9, carbohydrate antigen 19‑9; AJCC, American Joint Committee on Cancer.
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who did not. Only patients with pathological lymphatic 
metastasis exhibited a significant difference in the 3‑year 
survival rate between the AT and non‑AT groups (median OS, 
21.6 vs. 10.4 months; and 3‑year OS, 16.6 vs. 0%, respectively; 
P=0.02) (Table III). The survival curves of the AT and non‑AT 
groups for node‑positive patients were significantly different 
(Fig. 2). The remaining patients did not achieve a significant 
improvement in OS with AT (P>0.05) (Table III).

Multivariate analysis of prognostic factors. The prognostic 
factors considered significant on univariate analysis were 
subjected to multivariate analysis using a Cox proportional 
hazards model. These factors included surgical margins, 
lymphatic metastasis, histological grade, preoperative chol-
angitis and AT. Our data demonstrated that lymph node 
metastasis (HR=2.185, P=0.009), surgical margin positivity 
(HR=1.893, P=0.015) and AT (HR=0.451, P=0.011) remained 
independently associated with OS (Table IV).

Discussion

The documentation of ECC outcomes is sparse and its 
prognosis remains unsatisfactory, even after radical surgical 
resection. The overall 1‑ and 3‑year survival rates in our series 
were consistent with previous findings (5). The median survival 

time in this study (17.6 months) is quite similar to the median 
survival time of 17  months reported by Fuller  et  al  (18). 
However, our results differ from the higher survival rates 
reported by previous studies (19‑21). These differences may be 
attributed to patient demographics and tumor characteristics, 
duration of follow‑up and treatment modalities. In addition, 
there was a considerable number of ECC patients with posi-
tive lymph nodes (40/105, 38.1%), residual margins (43/105, 
40.96%), preoperative cholangitis (22/105, 20.95%), poor histo-
logical differentiation (37/105, 35.24%) and stage 3/4 disease 
(33/105, 31.43%) in our study, which were adverse prognostic 

Figure 1. Overall survival (OS) rate of 105 extrahepatic cholangiocarcinoma 
patients after surgery according to administration of adjuvant therapy (AT). 
The survival curves were not significantly different between the AT and 
non‑AT groups for the entire cohort of patients.

Figure 2. Kaplan‑Meier method comparing overall survival (OS) in patients 
with lymphatic metastasis between patients who received adjuvant therapy 
(AT) (n=20) and those treated without AT (n=20). The survival curves of AT 
and non‑AT groups for node‑positive patients were significantly different.

Table II. Comparison of baseline characteristics between treat-
ment groups with the Chi‑square test.

	 Non‑AT	 AT
Clinical factors	 n=73 (%)	 n=32 (%)	 P‑value

Age at surgery (years)
  <70	 51 (69.9)	 29 (90.6)	 0.02a

  ≥70	 22 (30.1)	 3 (9.4)
Gender
  Male no.	 39 (53.4)	 11 (34.4)	 0.07
Tumor characteristics
T stage
  1/2	 55 (75.3)	 17 (53.1)	 0.02a

  3/4	 18 (24.7)	 15 (46.9)
Lymphatic metastasis
  No	 53 (72.6)	 12 (37.5)	 0.001a

  Yes	 20 (27.4)	 20 (62.5)
Histology grade
  1/2	 48 (65.7)	 20 (62.5)	 0.75
  3	 25 (34.3)	 12 (37.5)
Surgical margins
  Non‑R0b	 25 (34.2)	 18 (56.3)	 0.035a

  R0	 48 (65.8)	 14 (43.7)
Preoperative cholangitis
  Yes	 14 (19.2)	 8 (25.0)	 0.50
  No	 59 (80.8)	 24 (75.0)

aP<0.05. bNo residual tumor and resection margin >0 mm. AT, adju-
vant therapy.
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factors and may result in lower survival rates and a shorter 
median survival time.

The effect of preoperative inflammation on the prognosis of 
patients with ECC has not been extensively investigated (22). 
Previous findings verified that preoperative cholangitis in 
ECC patients was associated with a 2.2‑fold higher mortality 
rate compared to that in patients without preoperative cholan-
gitis (22). However, Liu et al (23) observed that the presence 
of inflammation was associated with improved postoperative 

survival in ICC patients. Luo et al (24) concluded that preop-
erative chronic proliferative cholangitis, possibly caused by 
hepatolithiasis, was unrelated to the OS of ICC. In our study, 
the univariate analysis identified preoperative cholangitis 
as a disadvantageous factor associated with the OS of ECC 
patients, while the multivariate analysis with a Cox propor-
tional hazards model did not yield similar results. Further 
investigation on whether inflammation is a prognostic factor 
for ECC is required.

Table III. Subgroup survival analysis comparing patients who received AT to those who did not using the Kaplan‑Meier method.

	 No. of patients		  Median overall survival (months)	 3‑year survival (%)
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑  
Clinical factors	 Non‑AT	 AT	 Non‑AT	 AT	 P‑value	 Non‑AT	 AT

All patients (%)	 73 (69.5)	 32 (30.5)	 15.9	 21.6	 0.57	 18.3	 19.3
Age (years)
  ≤70	 51	 29	 12.3	 21.6	 0.23	 15.3	 21.2
  ﹥70	 22	   3	 24.6	 25.1	 0.57	 19.7	 33.3
Gender
  Female	 34	 21	 15.9	 22.4	 0.76	 22.3	 20.8
  Male	 39	 11	 13.1	 20.2	 0.63	 15.8	 14.8
Histological grade
  1/2	 48	 20	 17.0	 23.8	 0.30	 21.7	 24.2
  3	 25	 12	 12.3	 14.6	 0.93	 0	 11.1
Lymphatic metastasis
  No	 53	 12	 19.0	 20.2	 0.80	 25.3	 22.5
  Yes	 20	 20	 10.4	 21.6	 0.02a	 0	 16.6
AJCC stage
  1/2	 55	 17	 23.9	 24.6	 0.30	 24.5	 37.5
  3/4	 18	 15	 10.5	 14.6	 0.10	 0	 0
Surgical margins
  R0	 48	 14	 24.0	 20.2	 0.89	 22.3	 20.0
  Non‑R0b	 25	 18	   9.6	 22.4	 0.07	   8.9	 18.6
Preoperative cholangitis
  Yes	 14	   8	 12.3	 12.8	 0.5	 0	 14.3
  No	 59	 24	 17.0	 21.6	 0.57	 23.7	 20.9

aP<0.05. bNo residual tumor and resection margin >0 mm. AT, adjuvant therapy; AJCC, American Joint Committee on Cancer.

Table IV. Multivariate analysis of overall survival following surgical resection for ECC (n=105).

							       95% CI for Exp(B)
							‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑      
Clinical factors	 B	 SE	 Wald	 df	 Sig.	 Exp(B)	 Lower	 Upper

Lymphatic metastasis	 0.782	 0.300	 6.814	 1	 0.009a	 2.185	 1.215	 3.931
Surgical margins	 0.638	 0.263	 5.889	 1	 0.015a	 1.893	 1.131	 3.171
Adjuvant therapy	‑ 0.796	 0.314	 6.441	 1	 0.011a	 0.451	 0.244	 0.834
Histological grade	 0.039	 0.274	 0.020	 1	 0.887	 1.040	 0.607	 1.781
Preoperative cholangitis	 0.425	 0.294	 2.098	 1	 0.147	 1.530	 0.861	 2.720

aP<0.05. ECC, extrahepatic cholangiocarcinoma; CI, confidence interval; df, degree of freedom; sig., significance.
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The role of postoperative AT remains controversial 
for ECC (11). Several experts recommended postoperative 
adjuvant radiotherapy or chemotherapy for ECC patients, based 
mainly on institutional small‑sampled evidence (11). However, 
the findings have been inconsistent. Certain retrospective 
studies reported a positive effect of adjuvant chemotherapy or 
radiotherapy on patients with resectable ECC (19,25) whereas 
others reported no such effect  (4,26). In one randomized 
controlled trial investigating adjuvant chemotherapy for 
biliary carcinoma, Takada et al  (14) reported the efficacy 
of adjuvant chemotherapy with mitomycin C and 5‑FU in 
gallbladder carcinoma, but not in bile duct carcinoma patients. 
Additionally, Pitt et al (27) reported no improvement in OS 
with adjuvant radiation in the only randomized controlled 
trial on postoperative adjuvant radiotherapy for perihilar 
cholangiocarcinoma. These two large‑sampled controlled 
clinical trails demonstrated that neither adjuvant chemotherapy 
nor radiotherapy improved the survival of ECC patients. 
Thus far, the findings of AT have been quite discouraging for 
oncologists.

However, the high rates of relapse and metastasis following 
surgical resection have prompted further investigation of AT 
for ‘high‑risk’ ECC, although the literature in this area remains 
sparse. The combined administration of gemcitabine and 
cisplatin has shown convincing efficacy regarding survival in 
advanced biliary tract carcinoma and has become a standard 
therapy (28). Consequently, certain investigators attempted 
to treat postoperative ECC patients using gemcitabine‑based 
chemotherapeutic regimens. A systematic review and 
meta‑analysis demonstrated beneficial effects of AT on chol-
angiocarcinoma patients, with significant prolongation of the 
OS in the lymphatic metastasis and surgical margin‑positive 
subgroups (11). The latest results from several small‑sampled 
retrospective studies indicated that gemcitabine‑based 
chemotherapy may improve OS outcomes for ECC following 
surgical resection, as compared to the outcomes reported 
in previous studies (3,25,29-31). In addition, an open‑label, 
phase 3, randomized controlled trial investigating adjuvant 
chemotherapy for periampullary adenocarcinoma, including 
297 cases of ampullary cancer, 96 cases of bile duct cancer 
and 35 cases of other cancers, reported that adjuvant chemo-
therapy was associated with significant survival benefits in the 
entire patient cohort (HR=0.75), although this effect requires 
further improvement (32).

Similarly, certain researchers treated ECC patients with 
radiotherapy following surgical resection. A bulk of retrospec-
tive data suggested that improved survival may be achieved 
with the use of adjuvant radiation following surgical treatment, 
particularly with dose escalation (10). In addition, previous 
studies reported that adjuvant concurrent chemoradiotherapy 
using three‑dimensional conformal radiotherapy improved 
locoregional control and survival in ECC  patients with 
R1 resection or positive lymph nodes (33‑38). In the present 
study, postoperative AT did not appear to exert a positive 
effect on ECC patients as a whole. However, the survival time 
of node‑positive ECC patients was significantly prolonged 
when compared to that of non‑AT patients. Following adjust-
ment for lymph node metastasis, histological type, surgical 
margins, preoperative cholangitis and stage, AT remained a 
statistically significant prognostic factor for postoperative 

survival. Postoperative AT contributed to a 0.45‑fold mortality 
rate compared to non‑AT ECC patients.

There were certain limitations to this study. First, the 
study design was non‑randomized and retrospective, which 
may be the source of uncontrolled bias. Second, the interval 
time of follow‑up was not equally controlled for each patient; 
therefore, the relapse‑free survival time of patients could not 
be presented. Additionally, the ATs involved in this study have 
not been separately analyzed due to the limited samples.

In conclusion, negative surgical margins and negative 
lymph node status, together with AT, were identified as 
independent favorable prognostic factors in ECC patients 
following surgical resection. Therefore, AT may prolong the 
OS of lymph node‑positive EEC patients following surgical 
resection. The findings of the present study suggest that 
patients with node‑positive disease may benefit from postop-
erative adjuvant chemotherapy or radiotherapy. However, a 
prospective clinical trial of AT in ECC is required to confirm 
these results.
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