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Abstract. Background/Aim: There is no clear consensus on
the type of adjuvant therapy that should be used for patients
with extrahepatic bile duct cancer. Patients and Methods:
Two hundred and seventy-one patients that had undergone
surgical resection for extrahepatic bile duct cancer
composed the study cohort. Demographics, treatments, and
relationships between the potential prognostic factors and
survival rates were analyzed. Results: The overall 3-year and
5-year survival rates for post-surgery extrahepatic bile duct
cancer patients were 49.0% and 35.4%, respectively.
Multivariate analysis revealed that regional lymph node
metastasis was an independent negative prognostic factor.
We observed a significant correlation between node-positive
extrahepatic bile duct cancer and postoperative local
recurrence, liver metastasis, peritoneal dissemination, and
post-surgery lymph metastasis. Adjuvant S-1
chemotherapy showed a favorable hazard ratio in patients
with lymph node metastases or positive vascular invasion.
Conclusion: We recommend the use of adjuvant S-1 therapy
in patients with lymph node metastases or microvascular
invasion.

node

Cholangiocarcinomas are a very heterogeneous and rare
group of neoplasms that originate from the intrahepatic,
perihilar, or extrahepatic bile duct epithelium. Although they
represent only 3% of gastrointestinal cancers, their incidence
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is increasing (1). According to the staging system (7th
edition) developed by the Union for International Cancer
Control (UICC) and the American Joint Committee on
Cancer (AJCC), extrahepatic bile duct cancers (EBDCs)
comprise perihilar-type and distal-type tumors (2).

Surgical resection remains the only curative treatment option
for EBDCs. Unfortunately, the rate of resectability for these
tumors is quite low. Furthermore, patient prognosis after
curative resection is poor, with a reported 5-year survival rate
that ranges between 12% and 54%, despite the use of
aggressive surgical procedures such as major hepatectomies,
pancreaticoduodenectomies, and extensive lymphadenectomies
(3, 4). This poor prognosis is attributed to high incidence of
local recurrence and the development of distant metastases.
Due to the high rate of disease recurrence and poor survival
rates following surgical resection, postoperative treatment
modalities have been suggested to improve patient survival
after EBDC resection (5). Randomized data on the matter is
scarce, and only 2 randomized clinical trials have been
conducted that have examined the efficacy of adjuvant
chemotherapy after EBDC resection (6, 7). However, the
results of these trials did not show an increase in survival for
patients with EBDC, who had received chemotherapy. Despite
this, evidence still supports the use of chemotherapy as an
adjuvant approach for treating node-positive disease.
Clarifications remain on the kind of chemotherapy, provided it
has a proven impact on local disease control, improve overall
survival, and whether the use of an agent in the adjuvant setting
can influence patient outcome.

In the current study, we retrospectively clarified the
clinicopathological features, outcomes, and prognostic
factors of postoperative EBDC patients. Additionally, we
evaluated whether postoperative adjuvant chemotherapy
using S-1 is clinically viable as a treatment option for
resectable EBDCs.
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Patients and Methods

Patients. EBDC diagnosis was initially performed after imaging and
was further confirmed by pathological analysis. We retrospectively
reviewed the surgical pathology database of the Kochi Health
Sciences Center to identify patients who had undergone EBDC
resections between April 1986 and December 2015. Clinical
characteristics evaluated included age, gender, the part of the tumor,
operative procedures, pathological data, and postoperative
chemotherapy. Location of the EBDC, the degree of differentiation,
vascular invasion, lymphatic permeation, perineural invasion,
adjacent organ invasion, portal vein invasion, hepatic artery
invasion, and lymph node metastasis were assessed according to the
UICC/AJCC TNM staging system (2). Our department followed the
prognosis for each case and obtained accurate details of the patients’
outcome. Our cohort included patients with ordinary invasive ductal
carcinomas of both the proximal and distal extrahepatic bile ducts,
and excluded patients with adenocarcinomas originating from the
intrahepatic bile duct, the cystic duct, and the gallbladder. This
study was approved by the ethics committee of the Kochi Health
Sciences Center. All patients provided written informed consent.

Adjuvant S-1 treatment for EBDC. Postoperative adjuvant
chemotherapy using S-1 was introduced to our department in 2007,
in order to assess its utility. Postoperative patients allocated to S-1
adjuvant chemotherapy received oral S-1 twice a day, from Day 1
to 14 of the 21-day treatment cycle, and at a dose according to their
body-surface area (BSA) (<1.25 m2, 60 mg/day; =1.25 to <1.5 m2,
80 mg/day; =1.5 m2, 100 mg/day). All patients received adjuvant S-
1 chemotherapy within 2 months of their curative surgical resection,
and this was continued for as long as possible.

Assessments. The study data was prospectively collected and
retrospectively analyzed by a biostatistician (T.I.). Overall survival
defined as the time between tha date of surgical resection and date
of death from any cause. The primary endpoint of this study was to
investigate overall survival in EBDC patients after they had been
treated by surgery with the intent-to-cure and to evaluate
postoperative prognostic factors. The secondary endpoint was to
evaluate whether postoperative adjuvant chemotherapy using S-1
was clinically viable for treating resectable EBDCs.

Statistics. Survival curves were generated via the Kaplan-Meier
method and compared using the log-rank test (8). Patients alive as
of December 31, 2015 were censored at the time of follow-up.
Continuous variables were presented as a median+standard deviation.
Data were analyzed using the Student’s #-test (two-tailed), with
dichotomous variables analyzed by either the chi-square test (two-
tailed) or the Fisher’s exact test (two-tailed). A multivariate Cox
regression analysis identified the factors that were independently
associated with EBDC-related death (9). The correlation between the
identified prognostic factors and the incidence of postoperative
recurrence was evaluated by calculating the Spearman correlation
coefficient. A p-value <0.05 was considered significant. All analyses
were performed using SPSS® (SPSS; Chicago, IL, USA).

Results

Patients. We studied 271 patients with EBDC who were
operated between April 1986 and December 2015 at the
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Table 1. Characteristics of patients who underwent surgical resection
for carcinoma of the extrahepatic bile duct.

Characteristic 1986-2002  2003-2015 p-Value
(n=114) (n=157)
Gender (male/female) 79/35 103/54 0.523
Age 70+8 7419 <0.001
Total bilirubin 8.5+7.4 40+62 <0.001
CEA 1.7£3.0 2.74£3.6 0.020
CA19-9 80.8+22871.0 82.4+574.5 0.204
Main site of the tumor (Bp/Bd)* 63/51 66/91 0.031
Type of operation
LR/BDR/PD/HPD 41/12/47/14  47/26/82/2  0.002
Mortality (%) 15 (13.2) 532 0.004
Pathological findings
Well/Mod/Por 50/58/6 66/76/15  0.571
Superficial spreading lesions (%) 43 (37.7) 74 (47.1)  0.800
Portal vein invasion (%) 26 (22.8) 19 (12.1)  0.005
Hepatic arterial invasion (%) 17 (14.9) 12 (7.6) 0.087
Adjacent organs (%) 68 (59.6) 88 (56.1) 0.640
Perineural invasion (%) 31 (46.2) 83 (52.9) 0.634
Microvascular invasion (%) 41 (45.1) 73 (46.4) 0.757
Lymphatic permeation (%) 58 (66.7) 73 (46.8)  0.003
Lymph node metastases (%) 48 (42.1) 54 (34.8) 0.225
Resection margin (%) 53 (46.5) 47 (30.3) 0.006
Adjuvant therapy with S-1 (%) 0 (0.0) 47 (30.3) <0.001

*Main site of the tumor was classified according to to the 7th edition
of staging system developed by the Union for International Cancer
Control and the American Joint Committee on Cancer. CEA:
Carcinoemboryonic antigen, CA19-9: carbohydrate antigen 19-9, Bp:
proximal bile duct, Bd: distal extrahepatic bile ducts, LR: major liver
resection with biliary reconstruction, BDR: bile duct resection, PD:
pancreaticoduedenectomy, HPD: hepatopancreatoduodenectomy, Well:
well-differentiated adenocarcinoma, Mod: moderately differentiated
adenocarcinoma, Por: pooly differentiated adenocarcinoma.

Kochi Health Sciences Center. Our patient cohort was
composed of 182 men and 89 women, with patients age
ranging from 42 to 92 years (mean 70.8) (Table I). Since
2003, EBDC treatment has been carried out by a fixed team
of medical experts, including gastroenterologists, surgeons,
radiologists, oncologists, and pathologists. We evaluated
postoperative clinicopathological features of EBDCs and
patients were divided into 2 groups: the “past group”
composed of patients who were treated between 1986 and
2002, and the “recent group” composed of patients treated
between 2003 and 2015. Median age in the recent group
(7449 years; range=42-90 years) was significantly higher
than in the past group (70+8 years; range=47-92 years).
Furthermore, there were significant differences between the
2 groups in terms of tumor location, surgery type, and
pathological findings (Table I). The incidence of pathological
portal vein invasion (22.8% in the past group vs. 12.1% in
the recent group) and lymphatic permeation (66.7% in the
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Figure 1. Kaplan—Meier estimates of overall survival (A) and survival compared to changing trends (B).

past group vs. 46.8% in the recent group) was significantly
in the past group. These data suggest that the more
aggressive surgical approaches, used to treat advanced
EBDCs, were previously performed by unexperienced staff,
resulting in the higher mortality rate (13.2% in the past
group vs. 3.2% in the recent group) and the increased rate of
positive resection margins (46.5% in the past group vs.
30.3% in the recent group), when compared to the recent
group. The frequency of adjuvant S-1 was significantly
higher in the recent group, as postoperative adjuvant
chemotherapy using S-1 was introduced to our department
only after 2007 (Table I). Patients received adjuvant S-1
chemotherapy immediately after curative surgical resection,
and chemotherapy using S-1 oral administration was
continued as long as possible. Median treatment duration, in
the 47 patients that received adjuvant S-1 treatment, was
15.7 months (range=2.4-45.7 months).

Survival. Patient follow-up, as of December 2015, ranged
from 1.0 to 144.5 months, with a median of 24.4 months
(mean, 37.8 months). Of the 271 patients, 169 (62.4%) died,
forming the basis for our analysis of overall survival. Overall
1-year, 3-year, and 5-year survival rates after surgery were
76.2%, 49.0%, and 35.4%, respectively (Figure 1a). Median
overall survival for patients who underwent curative surgical
resection for EBDC was 34.2 months. As expected, overall

long-term survival rates were significantly in the past group
(Figure 1b). Overall 1-year, 3-year, and 5-year postoperative
survival rates in the past group were 61.5%, 32.9%, and
20.7%, respectively. In contrast, 1-year, 3-year, and 5-year
post-surgery survival rates for the recent group were 86.8%,
61.1%, and 48.7%, respectively (Figure 1b). Median overall
survival was 55.8 months in the recent group and 17.3
months in the past group (p<0.001). When comparing
survival rates between the subgroups identified by each
predictive factor, the following factors were found to be
significantly associated with poor post-surgery outcomes: 1)
the presence of tumor invasion into the adjacent organs, 2)
the presence of superficial spreading lesion from the main
EBDC, 3) the presence of portal vein invasion, 4) the
presence of hepatic artery invasion, 5) a positive surgical
margin, 6) the presence of perineural invasion, 7) the
presence of lymphatic permeation, 8) the presence of
microvascular involvement, and 9) positive lymph node
metastasis (Table II). Our pathological assessments of EBDC
patients after surgical resection with the intent-to-cure
suggested that patients displaying hepatic artery invasion
have a high risk of being classified falsely as having
unresectable disease. In multivariate analysis, the presence of
metastatic lymph nodes was found to be independently
associated with poor survival (Table II). Although
postoperative pathological values for the presence of tumor
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Table II. Univariate and multivariate analysis revealed the following factors to be independently associated with poor survival.

Variable N Overall survival Univariate, Multivariate p-Value
p-Value
3-yrs (%) 5-yrs (%) Risk ratio (95% CI)

Tumor location 0.052
Bp 142 435 28.2
Bd 129 544 43.0

Differentiation 0417
Well differentiated 134 523 39.8
Moderately differentiated 116 41.2 28.1
Poorly differentiated 21 472 38.6

Tumor invasion into the adjacent organs 0.005 0.743
Absent 111 59.8 47.6 1
Present 142 410 27.7 1.123 (0.560-2.253)

Superficial spreading infiltration 0.008 0.321
Absent 154 54.8 40.2 1
Present 117 41.7 30.8 1.419 (0.711-2.832)

Portal vain invasion 0.001 0.075
Negative 226 54.1 40.2 1
Positive 43 23.1 13.2 3.159 (0.889-11.230)

Hepatic artery involvement <0.001 NA
Negative 241 532 40.1 NA
Positive 28 14.1 0.0 NA

Surgical resection margin 0.002 0.403
Negative 162 539 41.3 1
Positive 91 409 270 1.368 (0.656-2.854)

Peri-neural invasion 0.007 0.227
Negative 120 69.5 60.2 1
Positive 114 48.6 353 1.557 (0.759-3.195)

Lymphatic permeation 0.001 0.676
Negative 111 62.9 51.1 1
Positive 131 403 28.2 1.187 (0.532-2.647)

Microvascular invasion 0.001 0.262
Negative 132 70.6 58.7 1
Positive 114 39.1 28.0 1.550 (0.721-3.334)

Lymph node metastasis 0.001 0.026
Negative 155 62.8 51.1 1
Positive 98 270 123 2.584 (1.075-6.211)

Adjuvant treatment 0.042 0.284
S-1 usage 47 58.4 49.5 1
Observation 206 469 338 1.684 (0.743-3.817)

Bp: Proximal bile duct, Bd: distal extrahepatic bile ducts, 95% CI: 95% confidence interval, NA: not available.

invasion into the adjacent organs, the presence of a superficial
spreading lesion from the main EBDC, the presence of portal
vein invasion, a positive surgical margin, the presence of
perineural invasion, the presence of lymphatic permeation,
and the presence of microvascular involvement were
significant prognostic factors in a univariate analysis, these
factors were not found to be significant in multivariate
analysis. Notably, our data suggested that postoperative
adjuvant S-1 treatment might be clinically beneficial in post-
surgery EBDC patients, as median overall survival in the
observation group was 31.6 months and 41.9 months in the
S-1 setting group (p=0.042) (Table II).
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Recurrence. Recurrence was not evaluated in the 18 patients
who suffered in-hospital mortalities; 10 patients died due to
unrelated diseases; 3, due to other organ cancers (1 intrahepatic
cholangiocarcinoma, 1 pancreatic carcinoma, and 1 carcinoma
of the urinary tract); and 2, lost to follow-up. Of the remaining
271 patients, 100 (36.9%) patients showed no recurrence. The
major sites of recurrence were the resection stump (70
patients), the liver (38 patients), the peritoneal dissemination
(37 patients), and the lymph node (16 patients). The median
time to the event for recurrence was 12.3 months (range, 1.4
to 77.3 months). The time to recurrence seemed to be shorter
when tumor recurrence was spotted in the liver (Table III). We
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Table II1. Pattern of recurrence after surgery.

Location of recurrence No. of Time to recurrence
patients Median (range) (mo)

Over all 136* 12.3 (1.4-77.3)
Local recurrence 70 17.5 (3.1-53.9)
Liver metastases 38 7.7 (2.4-29.0)
Peritoneal dissemination 37 12.2 (1.5-77.3)
Lymph node metastases 16 10.0 (3.5-23.0)
Lung metastases 9 13.1 (1.4-93.8)
Bone metastases 1 3.0

*Eighteen patients of in-hospital death, 10 of death of other diseases, 3
of death of other organ cancer (1 intrahepatic cholangiocarcinoma, 1
pancreatic carcinoma, and 1 in carcinoma of the urinary tract), and two
who were lost to follow up were excluded for analysis were excluded
for analysis. One hundred patients had no recurrence.

found a significant association between patients with
pathologically node-positive EBDCs and patients group
displaying incidence of local recurrence, liver metastases,
peritoneal dissemination, and lymph node metastases (Table
IIT). As expected, there was a significant correlation between
microvascular invasion and liver metastasis and an association
between lymphatic permeation and lymph node metastasis.
Interestingly, when patients were displaying a superficial
spreading infiltration, a positive resection margin, or a
postsurgical portal vein invasion, the occurrence of
postoperative peritoneal dissemination was significantly higher
than in patients displaying none of these conditions (Table IV).

Subgroup analysis. Subgroup analyses of survival, according
to postoperative pathological characteristics showed
significant differences between the observation group and the
adjuvant S-1 group (Table II). On forest plots of S-1
treatment effects on overall survival, the adjuvant S-1 group
showed a favorable HR, when compared with the
observation group, in the subset of patients who displayed
positive vascular invasion and lymph node metastasis.
However, S-1 failed to improve overall patient survival at a
statistically significant level (HR, 0.59; 95% CI, 0.26 to
1.34; p=0.284) (Figure 2).

Discussion

We identified the clinicopathological characteristics of
EBDC and determined the relationships between potential
prognostic factors and postoperative survival. The only
potentially curative treatment option for patients who have a
resectable disease is surgery. However, for other patients, 5-
year survival rate is only around 12-54% (3, 4, 10). In our
study, the overall 5-year survival rate for earlier patients was

20.7%, with an in-hospital mortality rate of 13.2%. These
were significantly worse than the corresponding figures in
more contemporary patients, where the 5-year survival rate
was 48.7%, and the in-hospital mortality rate 3.2%. We
should note, that overall survival in our recent group was
comparable to the figure seen other reports (3, 4, 10, 11).
This might be due to a shift in patient recruitment, as in
2003, perihilar carcinomas, which involve the intra hepatic
bile duct, were excluded by our fixed expert medical team.
Based on previous experience, we know that the complete
resection of tumors with pathologically-negative margins is
difficult, due to their deep location and adjacency to critical
organs, especially when EBDCs are at an advanced stage. In
our department, resections involving intrahepatic- and
extrahepatic bile ducts and those associated with the hepatic
and caudate lobe, are the standard of care for suitable
patients, although a fair number of patients have unresectable
EBDCs (12, 13). In contrast, any of the following criteria
categorize a non-metastatic hilar cancer as unresectable: (1)
bilateral segmental ductal extension; (2) unilateral atrophy
with either contralateral segmental ductal or vascular inflow
involvement, (3) unilateral segmental ductal extension with
contralateral vascular inflow involvement, and (4) the
requirement for a hepatic arterial reconstruction induced by
EBDC invasion. Obviously, because of improvements in
preoperative diagnostic technology, surgical techniques, and
perioperative care, patients treatment has dramatically
ameliorated in recent years, thereby reducing the mortality
rate and improving postoperative outcomes. However, the
incidence of EBDCs is increasing and will continue to
increase as the average population age rises (3, 14, 15).
Although several prognostic factors have been reported for
EBDCs, such as surgical radicality, nodal status, tumor
invasion into the adjacent organs, differentiation, perineural
invasion, and lymphovascular invasion (4, 16-20), the
prognostic values of these factors are inconsistent. Among the
aforementioned factors, only nodal metastasis, adjacent organ
involvement, and positive surgical margin have been widely
recognized to be associated with long-term survival (16-20).
In regards to nodal metastases, the incidence of lymph node
metastasis has been reported to range from 24-68%, and
lymph node involvement has been identified to be one of the
most important predictors of survival in EBDC patients (19,
21-24). In our data, the frequency of lymph node metastasis
was 37.6% and patients with nodal metastases showed worse
survival rate in univariate analysis. Furthermore, the presence
of a metastatic lymph node was found to be independently
associated with poor survival in multivariate analysis. In this
study, we achieved a relatively high rate of survival in patients
with node-negative EBDCs, with a 5-year survival rate of
51.1%. Nonetheless, long-term prognosis still remains
unsatisfactory for postsurgical EBDC patients with lymph
node metastases (5-year survival rate, 12.3%). This is due to
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Figure 2. Forest plots of treatment effects on overall survival in subgroup analyses. Forest plots show effects on overall survival of patients in each
group. Each black rhombus shows the treatment response.

Table IV. Correlation between poor prognostic factors and patterns of recurrence after surgery.

Recurrence pattern

Characteristics Local Liver Peritoneal Lymph nodes Lung
Adjacent organ invasion r=0.016 r=0.092 r=0.061 r=0.090 r=0.063
p=0.796 p=0.134 p=0.315 p=0.140 p=0.305
Superficial spreading infiltration r=0.037 r=0.035 r=0.154 r=0.060 r=0.064
p=0.541 p=0.570 p=0.012 p=0.325 p=0.295
Resection margin r=0.035 r=0.091 r=0.139 r=0.099 r=0.044
p=0.571 p=0.136 p=0.022 p=0.104 p=0471
Perineural invasion r=0.156 r=0.026 r=0.055 r=0.009 r=0.101
p=0.020 p=0.695 p=0412 p=0.896 p=0.132
Lymphatic permeation r=0.065 r=0.090 r=0.025 r=0.170 r=0.013
p=0.312 p=0.163 p=0.701 p=0.008 p=0.838
Microvascular invasion r=0.097 r=0.134 r=0.041 r=0.071 r=0.097
p=0.154 p=0.048 p=0.548 p=0.293 p=0.151
Portal vein invasion r=0.004 r=0.002 r=0.179 r=0.019 r=0.017
p=0.943 p=0.972 p=0.003 p=0.757 p=0.786
Lymph node metastases r=0.130 r=0.167 r=0.133 r=0.127 r=0.002
p=0.033 p=0.006 p=0.029 p=0.037 p=0.980
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a high rate of liver metastases, local recurrence, peritoneal
dissemination, and lymph node metastases even if the tumor
is completely resected (25). Furthermore, we found that there
was a significant correlation between node-positive EBDCs
and postoperative local recurrence, liver metastasis, peritoneal
dissemination, and lymph node metastasis. Therefore,
treatment failures, including locoregional failures and distant
relapses, were common and adjuvant therapy may increase the
rate of patient survival by reducing the effects of locoregional
disease and improving systemic control (26).

Unfortunately, adjuvant chemotherapy has not yet been
demonstrated to have a substantial survival benefit in
postoperative cholangiocarcinoma patients. Available
literature mainly consists of uncontrolled and often
conflicting institutional series and registry analyses, although
these studies do seem to favor an adjuvant approach (27, 28).
In this study, our study cohort was composed solely of
patients with curative resectable EBDCs. Although we did
include EBDC patients from earlier records in the
observation group, overall survival in the observation group
was lower than in the adjuvant S-1 treatment group.
Moreover, in subgroup analysis, adjuvant S-1 treatment
showed a favorable HR in postsurgical patients who
displayed symptoms for lymph node metastases and
microvascular invasion. Therefore, it can be hypothesized
that S-1 adjuvant chemotherapy may be a viable option for
treatment, depending on the profile of the patients.

However, this study was subject to several potential
limitations. It is a retrospective cohort review of patients
undergoing surgical resection that included only post-surgery
patients in the study cohort. This design inherently represents
a degree selection bias, due to the selection of patients
chosen to undergo surgical management. This is particularly
the case for, patients more whose records were older than 15
years and for whom we could not clearly determine how they
receive adjuvant S-1 treatment. On the other hand, patients
with postsurgical lymph node metastases were mainly
administered S-1 adjuvant chemotherapy according to the
guidelines outlined by our expert team. Undoubtedly, the
current study was a very pertinent topic in our EBDC patient
population, with the major question being which patients
should be treated by adjuvant S-1 chemotherapy and how it
should be conducted. Several clinical trials are now on-going
and are either still recruiting patients or waiting to present
their results. ACTICCA-1 is a randomized, multidisciplinary,
and multinational phase III trial. It will evaluate the efficacy
of gemcitabine and cisplatin, in terms of disease-free
survival, in bile duct carcinoma patients after complete
surgical resection. Two different patient cohorts will be
included: the cholangiocarcinoma and the gallbladder
carcinoma cohort. The French PRODIGE-12 study, which is
evaluating the effects of gemcitabine and oxaliplatin and the
British BILCAP study, examining capecitabine, are the two

clinical trials which have not published their data up to this
point. BILCAP is a multicenter, prospective, randomized
phase III trial examining the role of adjuvant
chemotherapy, using oral fluoropyrimidine (capecitabine),
in biliary tract cancer patients after a potentially curative
surgical resection. It has already completed accrual and the
study results are expected to be published in the near
future. In addition, there are two further ongoing studies
in Japan. The BCAT (registration UMIN-CTR; ID
UMINO000000820) study, which has already been closed,
attempts to evaluate the effect of gemcitabine monotherapy
when compared to surgical therapy. The other trial is the
ASCOT (registration UMIN-CTR; ID UMINO00011688)
study, which is still recruiting participants, and aims to
evaluate the role of S-1 chemotherapy when compared
primary surgical therapy. The final publication of these
studies is eagerly anticipated, both due to their relevance
for EBDC patients, and due the study design, setting,
participants, and study methodology used in these studies,
which could help improve subsequent research.

In conclusion, lymph node metastasis was clearly
identified as a prognostic indicator of reduced overall
survival in post-surgery EBDC patients. Locoregional
recurrence was the most common type of failure and there
was a significant correlation between node-positive EBDC
and postoperative local recurrence, liver metastasis, and
postoperative peritoneal dissemination. Therefore, we
recommend adjuvant S-1 therapy in patients with lymph
node metastases or microvascular invasion.
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