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a b s t r a c t

Background: Lymphadenectomy ensures accurate staging for patients with intrahepatic chol-
angiocarcinoma, especially for those without preoperatively suspected positive lymph nodes (clinically
node-negative); however, its prognostic value has been poorly documented. The aim of this study was to
evaluate the prognostic value of lymphadenectomy on long-term outcomes in patients undergoing
surgery for clinically node-negative intrahepatic cholangiocarcinoma.
Methods: Data from all patients who underwent liver resection with or without lymphadenectomy for
preoperatively diagnosed intrahepatic cholangiocarcinoma between 2000 and 2016 at 3 tertiary hep-
atobiliary centers were analyzed retrospectively. Propensity score matching in a 1:1 ratio was conducted
based on clinically relevant covariates between patients with clinically node-negative intrahepatic
cholangiocarcinoma who underwent liver resection with (LND group) and without (NLND group) lym-
phadenectomy. Overall survival and disease-free survival were compared in the matched cohort.
Results: Among 350 patients who underwent surgery during the study period, 192 (55%) with clinically
node-negative intrahepatic cholangiocarcinoma met the inclusion criteria. After propensity score
matching, 2 well-balanced groups of 56 patients each were analyzed. There was no significant difference
regarding postoperative variables among these 112 matched patients. Patients who underwent a liver
resection with lymphadenectomy achieved better 3- and 5-year overall survival (78% and 65% vs 52% and
46%, P ¼ .017) and disease-free survival (46% and 34% vs 31% and 31%; P ¼ .042) compared with patients
who underwent liver resection without lymphadenectomy.
Conclusion: Lymphadenectomy can be associated with better long-term outcomes in patients with node-
negative intrahepatic cholangiocarcinoma. Our data may support routine lymphadenectomy for node-
negative intrahepatic cholangiocarcinoma with the objective of achieving better long-term outcomes.

© 2019 Elsevier Inc. All rights reserved.
Introduction
 Preoperative imaging is not reliable enough for the screening of
Lymph node (LN) metastasis is one of the most prominent
prognostic factors associated with poor prognosis in patients un-
dergoing operation for intrahepatic cholangiocarcinoma (ICC).1e5
ent of Hepatobiliopancreatic
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rane).
LN metastasis.6,7 Therefore, routine lymphadenectomy of the per-
ihepatic area with the objective of ensuring staging remains
advocated by the majority of hepatobiliary surgeons.3e5

Nonetheless, recent studies of national databases have high-
lighted the fact that many surgeons, especially those in Western
countries, only perform selective lymphadenectomy,8e10 reflecting
the concept that many surgeons are still skeptical about the rele-
vance of routine lymphadenectomy in patients with ICC. Indeed,
one reason is the lack of evidence as to the prolonged survival effect
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of lymphadenectomy.1 Another reason is that curative resection for
ICC often requires major liver resection11,12 and that additional
extensive lymphadenectomy may lead to devascularization of the
common bile duct or chylous ascites and thus increase the risk of
postoperative complications.13,14 Ideally, an optimal balance be-
tween minimal operative risk and maximal oncologic benefit
should be obtained. Unfortunately, this concern has led to sub-
stantial heterogeneity regarding the practices of lymphadenectomy
for ICC, which further complicates the interpretation of its onco-
logic role.

Currently, lymphadenectomy for preoperatively suspected
regional-positive LNs (clinically node-positive) in patients with ICC
has gained a consensus, as suggested by the guidelines of the Eu-
ropean Association for the Study of the Liver1; yet, the clinical
relevance of lymphadenectomy in patients without preoperatively
suspected positive LNs (clinically node-negative) remains poorly
documented. To the best of our knowledge, no multicenter study
exploring the prognostic role of lymphadenectomy on long-term
outcomes in clinically node-negative ICC has been conducted to
date. The present study, therefore, aimed to compare the long-term
outcomes of patients with clinically node-negative ICC who un-
derwent liver resection with and without lymphadenectomy.

Methods

Study design

This study aimed to assess the clinical importance of lympha-
denectomy on long-term outcomes in clinically node-negative ICC
using patients from 3 tertiary hepatobiliary centers (Beaujon Hos-
pital, Paris, France; Paul Brousse Hospital, Villejuif, France; and
Kyoto University Hospital, Kyoto, Japan) involving different treat-
ment strategies and rates of lymphadenectomy. Patients were
divided into 2 groups: those who underwent lymphadenectomy
(LND group) and those who did not (NLND group). Overall survival
(OS) and disease-free survival (DFS) between the 2 groups were
compared. Survival after recurrence was also compared in patients
who had a recurrence during the follow-up period. To directly
compare the prognostic value of lymphadenectomy between the 2
groups, a propensity scoreematching study was performed.

In the Japanese cohort, the protocol of this study was approved
by the ethical committee of the Graduate School of Medicine, Kyoto
University (approval code: R1568). In the French cohort, given the
purely observational and retrospective nature of the study,
informed written consent and institutional review board approval
was waived according to the French legislation. This study was
conducted in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology statement.15

Patient selection criteria

We extracted data from the respective institutional databases
for all consecutive patients with ICC with a clear mass component16

who underwent liver resection with or without lymphadenectomy
at the 3 hospitals between January 2000 and December 2016. The
inclusion criteria were (1) preoperatively diagnosed ICC and (2) no
apparent distant metastases, including distant or para-aortic LNs.
The diagnosis of ICC was based on radiologic or biologic criteria
associatedwith percutaneous biopsy in doubtful cases. Diagnosis of
ICC was retained only if the biliary origin of the tumor was
confirmed explicitly by the tumor that arose from the parenchyma
or second or higher-order branches of the intrahepatic bile
ducts.16,17 This study included patients with combined hepatocel-
lular carcinoma-cholangiocarcinoma who were diagnosed preop-
eratively as having ICC. Patients who underwent any preoperative
therapy (ie, preoperative chemotherapy, radiotherapy, or previous
liver resection with lymphadenectomy) were excluded because of
the difficulty in evaluating clinical nodal status. Postoperative
deaths (within 90 postoperative days) were excluded from survival
analyses.

Definition of node-negative ICC

Computed tomography was conducted routinely for the pre-
operative assessment across the 3 hospitals; therefore, the clinical
LN status was defined on the basis of computed tomography find-
ings in this study. Node-negative ICC was defined as disease
without any suspicious or positive regional LNs, as determined by
institutional radiologists. Criteria for suspicious or positive LNs on
computed tomography were based on the following general
criteria18,19: size of the LNs (short-axis diameter >10 mm), contrast
enhancement, abnormal shape, and the presence of central ne-
crosis or extra-nodal extension. Preoperative regional LN evalua-
tion was based on the following areas: hilar (common bile duct,
hepatic artery, portal vein, and cystic duct), periduodenal, peri-
pancreatic, and gastrohepatic LNs.17,20

Data collection and follow-up

Clinical and pathologic stages were determined based on the
reports confirmed by at least 2 dedicated hepatobiliary radiologists
and pathologists. Tumor classifications were assessed in accor-
dance with the eighth American Joint Committee on Cancer staging
system.21 In this study, T2eT4 tumors were defined as advanced T
stage because multiple tumors have been shown to impair survival
(ie, presence of multiple tumors is automatically categorized as the
T2 stage or a more advanced stage).22,23 In contrast, a T1 tumor,
which represents a solitary tumor with no vascular invasion, was
defined as an early-stage tumor. LN metastasis was defined as the
presence of metastatic LNs in the regional area. The 2000 Brisbane
classification of the International Hepato-Pancreato-Biliary Asso-
ciation was used to describe the extent of the liver resection (ie,
major resection when �3 contiguous segments, minor resection
when <3 segments).24 Operative morbidity was evaluated accord-
ing to the Dindo-Clavien classification.25 The histologic liver back-
ground was assessed using the METAVIR score.26 In this setting,
cirrhosis accounted for F4 fibrosis, and severe fibrosis accounted for
F3 and F4 fibroses. Follow-up data were obtained by contacting
referring physicians or the tumor registry. Follow-up data were
updated in February 2018.

Operative procedures and treatment strategy

Therapeutic options and operative strategies were discussed in a
weekly multidisciplinary tumor meeting, which included at least 2
medical oncologists, dedicated hepatobiliary radiologists, and se-
nior hepatobiliary surgeons from all 3 hospitals. Resectability was
considered based on the following: clinical conditions; hepatic
functional reserve; volume of future liver remnant; vascular and
nodal involvement; and the size, number, and location of the tu-
mor. In the 2 French centers, whether selective lymphadenectomy
around the hepatoduodenal ligament was extended to other
selected areas was decided by senior surgeons on a case-by-case
basis. In Kyoto University Hospital, routine lymphadenectomy
around the hepatoduodenal ligament, retropancreatic area, and the
common hepatic artery was performed with consideration of the
patient’s age and hepatic functional reserve; in left-sided tumors,
usually only a sampling of LNs around the lesser curvature of the
stomach was performed to avoid delayed gastric emptying. Biliary
resection and reconstruction were considered when tumors



Fig 1. Flow chart showing patient disposition.
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involved the hepatic hilum. Vascular resection or reconstruction
were considered, if necessary. The indications for postoperative
adjuvant therapy were determined during the multidisciplinary
team meeting in each hospital.

Statistical analysis

A propensity score was calculated using a logistic regression
model, including preoperative variables considered to be directly
associated with selection of lymphadenectomy. All statistically
significant pre- and perioperative variables were included to
establish the model. These variables included age, sex, underlying
liver disease, tumor location, clinical T stages, extent of liver
resection, biliary reconstruction (ie, alternative to the ICC with hi-
lum invasion), and vascular resection. After generation of the pro-
pensity score, patients in the LND and NLND groups underwent 1:1
nearest-available matching of the logit of the propensity score with
a caliper width of 0.20 of the standard deviation of the score.27

Patients in both the LND and NLND groups who did not meet the
matching criteria were excluded. As the magnitude of statistical
significance is strongly influenced by the sample size, the balance of
each covariate before and after the matching between the 2 groups
was also evaluated by standardized differences. A standardized
mean difference of <.100 indicates very small differences, values
between .100 and .300 indicate small differences, values between
.300 and .500 indicate moderate differences, and values >.500
indicate considerable differences.28

All statistical analyses for outcomes were performed on all
matched-paired patients. Categorical variables were analyzed with
the Fisher exact test. OS was calculated from the date of operation
until death owing to any cause or the date of the last follow-up. DFS
was calculated from the date of the operation until the date of
confirmed recurrence, or any cause of death. Survival after resec-
tionwas calculated from the date of the recurrence until the date of
any cause of death. Survival curves were estimated using the
Kaplan-Meier method compared with the generalized Wilcoxon
test. All P values were 2 sided. All statistical computations were
performed using JMP Pro12.1 software (SAS Institute, Inc, Cary, NC).
Propensity score matching was performed using the JMP add-in
program.

Results

A total of 350 patients with ICC underwent curative-intent
resection during the study period (Beaujon Hospital, n ¼ 113;
Paul Brousse Hospital, n ¼ 108; Kyoto University Hospital, n ¼ 129).
Based on the study criteria, 92 patients were excluded because of
preoperative therapy (n ¼ 58), missing data (n ¼ 8), and post-
operative death (n ¼ 26). Of the remaining 258 patients, 192 (55%)
with clinical node-negative ICC were considered in this study (Fig
1). There was no difference in OS and DFS between the French
and Japanese cohorts, according to the presence and absence of
lymphadenectomy (Fig 2).

Patient clinical characteristics

Of the 192 patients with node-negative ICC, 132 underwent
lymphadenectomy and 60 did not. Using the propensity score, 112
patients with ICC were matched into either the LND group or the
NLND group, composed of 56 patients each (Fig 1). Table I sum-
marizes the clinical data of the overall cohort and matched cases.
Before matching, the proportion of major liver resection and biliary
reconstruction was greater in the LND group compared with the
NLND group (P ¼ .023 and P ¼ .019). After propensity score
matching, there was no difference between the 2 groups, and the
standardized differences were <.100 in the 8 selected variables for
the model of propensity score matching. The LND group included
a greater proportion of the Japanese cohort than the NLNS group
(P < .001).

Postoperative characteristics

The postoperative findings are summarized in Table II. Before
matching, the incidence of LN metastasis confirmed by



Fig 2. Overall survival (OS) (A) and disease-free survival (DFS) (B) of patients with intrahepatic cholangiocarcinoma (ICC) who underwent liver resection with lymphadenectomy
between the Japanese and French cohorts. OS (C) and DFS (D) of patients with ICC who underwent liver resection without lymphadenectomy between Japanese and French cohorts.
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lymphadenectomywas 17% (22 of 132 patients). On final pathologic
examination, 6 (3%) patients were reclassified as having combined
hepatocellular carcinoma-cholangiocarcinoma. In the matched
cohort, the occurrence of overall postoperativemajor complications
(Dindo-Clavien classification IIIa-IV) was comparable between the
2 groups (P ¼ 1.000). On pathologic examination, there were no
differences with regard to distributions of the pathologic T stage
(P ¼ 1.000), resection margin status (P ¼ .629), tumor size (P ¼
.99), tumor number (P ¼ .433), microvascular involvement (P ¼
.702), tumor differentiation (P ¼ .788), and liver parenchymal
background (P ¼ .776) between the 2 groups. Incidence of LN
metastasis confirmed by lymphadenectomy decreased to 9% (5 of
56 patients) after matching. There was no difference in perfor-
mance of postoperative adjuvant therapy between the 2 groups
(P ¼ .181).

Long-term outcomes

Median follow-up was 28.4 months. Median OS was 73.2
months, with 1-, 3-, and 5-year OS rates of 89%, 66%, and 56%,
respectively. Median DFS was 19.1 months, and corresponding
1-, 3-, and 5-year DFS rates were 60%, 39%, and 32%,
respectively.

Patients in the LND group had better OS and DFS compared with
those in the NLND group (Fig 3). In the LND group, the median OS
rate was 94.2 months and 1-, 3-, and 5-year OS rates were and 94%,
78%, and 65%, respectively. In the NLND group, the median OS rate
was 40.5 months and 1-, 3-, and 5-year OS rates were 84%, 52%, and
46%, respectively (P ¼ .017). Regarding DFS, for the LND group, the
median DFS was 26 months and 1-, 3-, and 5-year DFS rates were
68%, 46%, and 34%, respectively. In the NLND group, median DFS
was 12.3 months and 1-, 3-, and 5-year DFS rates were 52%, 31%,
and 31%, respectively (P ¼ .042).

Recurrence

Finally, we analyzed the association between the patterns of
recurrence and the presence or absence of lymphadenectomy.
During the follow-up, tumor recurrences were identified in 61
(55%) patients: 30 (49%) patients in the LND group and 31 (51%)



Table I
Clinical patients and tumor characteristics in patients with node-negative ICC before and after matching

Before matching (n ¼ 192) After matching (n ¼ 112)

LND Group
(n ¼ 132)

NLND Group
(n ¼ 60)

P value Standardized
difference

LND Group
(n ¼ 56)

NLND Group
(n ¼ 56)

P value Standardized
difference

Age (y) (median [range]) 66 (26e84) 68 (27e83) .272 .148 67.5 (34e83) 68 (27e87) .664 .037
Sex (male) 68 (52) 33 (55) .755 .070 33 (56) 30 (56) .703 d

Underlying liver disease 27 (21) 16 (27) .355 .149 13 (23) 15 (27) .828 .083
Virus hepatitis 18 (14) 11 (18)
Others 9 (7) 5 (8)
No 105 (80) 44 (73) 43 (77) 41 (73)

AJCC clinical T status .256 .187 .837 .076
T1 25 (19) 16 (27) 18 (32) 16 (29)
T2eT4 107 (81) 44 (73) 38 (68) 40 (71)

Left-sided tumor 67 (51) 27 (45) .534 .116 26 (46) 27 (48) 1.000 .036
Major liver resection 103 (78) 37 (62) .023* .361 35 (63) 37 (66) .844 .075
Biliary reconstruction 27 (21) 4 (7) .019* .411 4 (7) 4 (7) 1.000 d

Vascular resection 20 (15) 4 (7) .156 .275 4 (7) 4 (7) 1.000 d

Institutiony

Japan 78 (59) 11 (18) <.001 .922 34 (61) 10 (18) <.001 .975
France 54 (41) 49 (82) 22 (39) 46 (82)

Data are n (%), unless otherwise indicated. A standardized mean difference of <.100 indicates very small differences, values between .100 and .300 indicate small differences,
values between .300 and .500 indicate moderate differences, and values >.500 indicate considerable differences.
Fisher exact test is used for categorical analyses.
Tumor stage is classified by the 8th AJCC staging system.
AJCC, American Joint Committee on Cancer.

* P < .05 is a significant difference.
y Distribution of institution was excluded from creating the propensity scoreematched model.

Table II
Operative outcomes and postoperative variables in patients with node-negative ICC before and after matching

Before Matching (n ¼ 192) After Matching (n ¼ 112)

LND Group (n ¼ 132) NLND Group (n ¼ 60) P value* LND Group (n ¼ 56) NLND Group (n ¼ 56) P value*

Morbidity
None or I/II 100 (76) 45 (75) 1.000 43 (77) 42 (75) 1.000
III/VI 32 (24) 15 (25) 13 (23) 14 (25)

Pathologic T classification
T1 47 (36) 24 (40) .629 23 (41) 24 (43) 1.000
T2eT4 85 (64) 36 (60) 33 (59) 32 (57)

Pathologic LN metastasis
Negative 110 (83) d d 51 (91) d d

Positive 22 (17) d 5 (9) d

Differentiation
Poorly 20 (15) 8 (13) .828 9 (16) 7 (13) .788
Well/moderate 112 (85) 52 (87) 51 (84) 49 (88)

Tumor diameter
>5 cm 64 (49) 34 (57) .351 29 (52) 30 (54) 1.000
�5 cm 68 (52) 26 (43) 27 (48) 26 (46)

Tumor number
Solitary 88 (67) 35 (58) .330 38 (68) 33 (59) .433
Multiple 44 (33) 25 (42) 18 (32) 23 (41)

Microvascular invasion
Yes 79 (60) 35 (58) .875 34 (61) 31 (55) .702
No 53 (40) 25 (42) 22 (39) 25 (45)

Final diagnosis
Cholangiocarcinoma 129 (98) 57 (95) .379 53 (95) 53 (95) 1.000
cHCC-CC 3 (2) 3 (5) 3 (5) 3 (5)

Resection margin
Negative 108 (82) 46 (77) .437 47 (84) 44 (79) .629
Positive 24 (18) 14 (23) 9 (16) 12 (21)

Liver fibrosis (F3/F4) 16 (12) 12 (20) .186 8 (14) 11 (19) .616
Adjuvant therapy
Yes 62 (47) 23 (38) .277 28 (50) 20 (36) .181
Gemcitabine-based regimen 50 (38) 22 (37) 22 (39) 19 (34)
5-FUebased regimen 9 (7) 1 6 (11) 1

No 70 (53) 37 (62) 28 (50) 36 (64)

Data are n (%), unless otherwise indicated.
Tumor classification is classified by 8th American Joint Committee on Cancer staging system.
cHCC-CC, combined hepatocellular carcinoma-cholangiocarcinoma.

* Fisher exact test is used for categorical analyses.

T. Yoh et al. / Surgery 166 (2019) 975e982 979



Fig 3. Overall survival (A) and disease-free survival (B) of the patients with intrahepatic cholangiocarcinoma in the matched cohort.

Table III
Association between recurrence and lymphadenectomy in patients with node-negative ICC

LND Group (n ¼ 30) NLND Group (n ¼ 31) P value*

Pattern of recurrence
Intrahepatic recurrence 8 (7) 11 (36) .722
Extrahepatic recurrence 13 (43) 13 (42)
Intra- plus extrahepatic recurrence 9 (30) 7 (23)

Nodal recurrence 9 (30) 10 (33) .849
Main treatment variables .344
Systemic chemotherapy 21 (70) 19 (61)
Operative treatment 7 (2) 5 (16)
Palliative therapy 0 2 (7)
Other 2 (7) 5 (16)

Data are n (%), unless otherwise indicated.
* Fisher exact tests are used for categorical analyses.
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patients in the NLND group. The patterns of recurrence were
divided into 3 types: intrahepatic, extrahepatic, and intra- plus
extrahepatic recurrence. Besides this, the nodal recurrence was
analyzed. Table III shows the patterns of disease recurrence and the
main treatments between the 2 groups. No differencewas observed
regarding patterns of disease recurrence and nodal recurrence
between the 2 groups (P ¼ .722 and P ¼ .849). Systemic chemo-
therapy was the main treatment in recurrent patients between the
2 groups. No differences were observed in the treatment variables
(P ¼ .344). Median survival after recurrence was 17.2 months, with
1-, 3-, and 5-year rates of 65%, 26%, and 18%, respectively. Patients
in the LND group tended to have better survival rates after recur-
rence compared with those in the NLND group (P ¼ .074; Fig 4). In
the LND group, median survival after recurrence was 23 months
and 1-, 3-, and 5-year rates were 67%, 41%, and 23%, respectively. In
the NLND group, median survival after recurrence was 14 months
and 1-, 3-, and 5-year rates were 54%, 21%, and 17%, respectively.

Discussion

Although lymphadenectomy ensures accurate staging, its
prognostic value for node- negative ICC has remained debated,
resulting in heterogeneous operative practices in patients with ICC.
This study evaluated the prognostic value of lymphadenectomy on
long-term survival in patients with clinical node-negative ICC on
preoperative imaging using a large, well-matched cohort of pa-
tients from 3 tertiary hepatobiliary centers (2 in France and 1 in
Japan). In this setting, the results of the present study highlight that
lymphadenectomy may be associated with a substantial survival
benefit in patients with clinical node-negative ICC and further
emphasizes the value of lymphadenectomy for patients with ICC.

Several studies have attempted to evaluate the prognostic
impact of lymphadenectomy in patients undergoing liver resection
for ICC,29e32 but when interpreting the prognostic value of lym-
phadenectomy for ICC, several methodologic limitations and
problems are observed. First, these studies were retrospective,
single-center studies, which complicates obtaining a relevant
control group to assess the value of lymphadenectomy. The best
methods to evaluate the value of lymphadenectomy may be a
multicenter analysis involving different treatment strategies and
rates of lymphadenectomy. In this regard, our series provides better
comparability between LND and NLND patients. Second, data
focusing on patients in relevant clinical settings are often lacking.
Although lymphadenectomy in clinically node-positive ICC patients
has gained a consensus, the relevant question now is whether
lymphadenectomy in patients with clinically node-negative ICC is
beneficial. To date, only 1 study investigated this issue using pre-
operative findings. Further, our propensity scoreematching anal-
ysis allowed for a direct comparison of the 2 groups with very
similar clinical settings. Based on these advantages, the present



Fig 4. Survival after recurrence of patients with recurrent ICC in the matched cohort.
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study demonstrated that lymphadenectomy was associated with
survival benefit in patients with clinical node-negative ICC.

Our results support recommending routine lymphadenectomy
for clinical node-negative ICC. Despite demonstrating the benefit of
lymphadenectomy on long-term survival in our series, the present
study cannot clearly answer why lymphadenectomy has prognostic
importance. The explanation of the results of this study can be
multifactorial. First, better use of adjuvant chemotherapy based on
pathologic findings might affect the results. Some studies reported
that adjuvant chemotherapy was associated with better long-term
outcomes in patients with ICC with pathologic LN metastases, as
mentioned in many previous studies.5,33 Although a true statistical
significance was not reached (P ¼ .181), more patients in the LND
group underwent adjuvant therapy than those in the NLND group
(significance was not reached). Second, local control of the peri-
hepatic area might contribute to better DFS (P ¼ .042) and survival
after resection (P ¼ .074). Patients who do not undergo lympha-
denectomy are exposed to a risk of LN recurrence in the perihepatic
area, which may have been present at the time of resection or may
have newly developed from a recurrent ICC. In fact, LNmetastasis in
the perihepatic area may cause obstructive jaundice, which is
difficult to manage34 and which would support the role of lym-
phadenectomy at the time of resection despite the absence of
clinically positive nodes. A limited number of patients were fol-
lowed by each tertiary hepatobiliary center after recurrence, which
complicates collection of more detailed data. Finally, radical sur-
gery and lymphadenectomy itself might have an undetermined
effect to prolong OS and DFS in this subgroup of patients despite
there being no rational data to support this hypothesis. Collectively,
multifactorial reasons might affect the results, and a much larger
sample size is required to explore plausible reasons.

Currently, the importance of adjuvant therapy for ICC is
increasingly supported by a high level of evidence35,36 and may
become a standard practice for all ICCs in the near the future. If the
role of lymphadenectomy is only to ensure accurate staging, lym-
phadenectomy would be meaningless. The results of this present
study, however, suggest the possibility of some prognostic effect of
lymphadenectomy other than ensuring staging. Therefore, we
recommend routine lymphadenectomy even in the era of adjuvant
strategy.

The present study had a number of limitations. First, the retro-
spective nature of the multi-institutional study introduced some
unavoidable bias (eg, different imaging modalities or different
drugs and different evaluated variables, etc.) and difficulty with
data collection. We retrieved data that could be assessed from each
institutional database as much as possible. Further, collecting
detailed data after recurrence was difficult because the 3 in-
stitutions were tertiary hospitals. The second limitation is the issue
of extent of lymphadenectomy. Although the eighth American Joint
Committee on Cancer staging system recommends �6 LNs to be
harvested, the indications for the extent of lymphadenectomy
during the study period were left to the discretion of the sur-
geons.21 At least, the hepatoduodenal ligament was skeletonized in
the LND group among the 3 hospitals, and the results of this present
study may be associated with the effect of local control of this area.
The prognosis of patients with ICC who did or did not undergo
lymphadenectomy was similar between the Japanese and French
institutions (Fig 2); therefore, the extent of lymphadenectomy has
limited influence. Indeed, it should be noted that the appropriate
extent of lymphadenectomy for ICC still remains undetermined.
Only a randomized controlled study could solve this issue, and we
believe the data of this present study provides the rationale to
conduct such study. Last, our model of propensity score matching
itself has some limitations. Although propensity score matching
allows for the creation of a comparable study population, the
sample size is decreased. Although thismodel is statistically valid, it
was only concerned with the evaluated variables; therefore, it
could not account for the influence of variables that could not be
evaluated in this study. For example, CA19-9 is well known as a
prognostic factor in ICC as well as a risk factor for LN metastasis;
however, complete data for such tumor markers were not available
in this study population.

In conclusion, lymphadenectomy seems to be associated with
better long-term outcomes in patients with clinical node-negative
ICC. Our data may support routine lymphadenectomy for node-
negative ICC with the objective of achieving better long-term
outcomes.
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