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INTRODUCTION

In recent years, the medical field has witnessed considerable 
advancements in therapeutic interventions, leading to com-
mendable therapeutic outcomes. Such advancements are now 
disseminated globally to both medical professionals and the 
general public through esteemed academic publications and 
digital platforms.

The determination of a patient’s therapeutic regimen should 
predominantly be anchored in the expertise and sagacity of 
presiding medical professionals, always taking into account 

individual patient profiles. Nevertheless, it is paramount to un-
derscore the necessity of ensuring that the clinical judgement 
of these medical professioals is steeped in principles of ‘evi-
dence-based medicine,’ especially given the profound informa-
tion available. Every patient, irrespective of the attending phy-
sician’s level of experience, is essentially entitled to a consistent 
standard of treatment decision. Therefore, efforts to provide 
standardized clinical recommendations based on results of evi-
dence-based medicine for specific diseases and collective expe-
rience of medical professionals are taking place worldwide.

In alignment with this global endeavor, the Korean Society of 
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Hepato-Biliary-Pancreatic Surgery took the initiative to formu-
late the ‘Extrahepatic Bile Duct Cancer Treatment Guidelines’ 
in 2021, marking a pioneering effort in the Republic of Korea.

Extrahepatic bile duct cancer has been reported to have a 
higher incidence in Asians than in Western populations. Korea, 
in particular, is one of the countries with the highest incidence 
rates of extrahepatic bile duct cancer in the world, ranking sec-
ond among men and third among women. Although burgeon-
ing research and innovative therapeutic methodologies are 
emerging both domestically and internationally, there remains 
a palpable void in clinical guidelines tailored specifically to the 
unique epidemiological landscape of the Republic of Korea.

In light of this, under the leadership of the Korean Society of 
Hepato-Biliary-Pancreatic Surgery, preeminent experts in the 
field of extrahepatic bile duct cancer have convened to furnish 
the medical community with the most up-to-date and accurate 
information pertaining to the diagnosis and therapeutic man-
agement of extrahepatic bile duct cancer.

MATERIALS AND METHODS

Development process of clinical guidelines
The Korean Society of Hepato-Biliary-Pancreatic Surgery 

in collaboration with related societies (Korean Pancreatic and 
Biliary Surgery Society, Korean Society of Abdominal Radiol-
ogy, Korean Society of Medical Oncology, Korean Society of 
Radiation Oncology, Korean Society of Pathologists, and Ko-
rean Society of Nuclear Medicine) decided to establish clinical 
guidelines for extrahepatic bile duct cancer in June 2021. Each 
respective society undertook the task of delineating key ques-

tions and proceeded with a meticulous examination of litera-
ture pertinent to those questions. Subsequent to this endeavor, 
a comprehensive reference document was synthesized. Accu-
mulated literature was systematically categorized according to 
its topic, with each piece being ascribed an evidence-based des-
ignation. Contents of guidelines were developed through sub-
group meetings for each key question. A preliminary draft was 
finalized through a Clinical Guidelines Committee workshop. 
In November 2021, the finalized draft was presented for public 
scrutiny during a formal hearing.

Literature search
Literature search was conducted by focusing on keywords for 

each key question selected by the Clinical Practice Guideline 
Development Committee. Major domestic and international 
databases, including Ovid-Medline, Ovid-Embase, Cochrane 
Library, and KoreaMed, were used for the search. There was 
no restriction on publication year. The search was completed 
in December 2021. For papers published after December 2021, 
their contents were supplemented as much as possible with de-
scriptive information.

The search strategy was methodically constructed with the 
assistance of methodology experts to enhance sensitivity, uti-
lizing only ‘P’ and ‘I’ components of PICO (Patient, Interven-
tion, Comparison, Outcome). Both domestic and international 
databases were utilized to ensure that the final guideline could 
reflect the domestic situation [1,2].

The final selection process for the identified literature re-
quired clinical expertise. Thus, each Clinical Practice Guide-
line Development Committee conducted. Selection criteria for 

Table 1. Definition of the level of evidence

Sign
Level of 

evidence
Definition

I High • Research design:
• (Intervention) These are the results obtained from randomized controlled trials or comparative group observational studies.
•  (Diagnosis) These are the results obtained from randomized controlled trials or diagnostic accuracy studies in the form of 

cross-sectional cohorts.
•  Considerations: There are no methodological concerns in the quality assessment of the evidence, and the evidence is 

consistent and precise, ensuring high reliability of the synthesized results.
II Moderate • Research design:

• (Intervention) These are the results obtained from randomized controlled trials or comparative group observational studies.
•  (Diagnosis) These are the results obtained from randomized controlled trials or cross-sectional cohort diagnostic accuracy 

studies.
•  There are slight concerns regarding the quality assessment of the evidence, the consistency of the evidence, or the precision 

of the evidence, resulting in a moderate level of confidence in the synthesized results.
III Low • Research design:

• (Intervention) These are the results obtained from observational studies with or without a control group.
• (Diagnosis) These are the results obtained from diagnostic accuracy studies with a patient-control group design.

IV Very low • Research design:
• (Intervention) These are composed of observational studies without a control group or expert opinions, reviews, and the like.
• (Diagnosis) These are the results obtained from diagnostic accuracy studies with a patient-control group design.
•  Considerations: There are very serious concerns regarding the quality assessment of the evidence, the consistency of the 

evidence, or the precision of the evidence, resulting in very low confidence in the synthesized results.
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the literature were established according to key questions. A 
two-stage selection/exclusion process was carried out. Two in-
dependent reviewers conducted the review for each individual 
paper. Reasons for exclusion were documented. In cases where 
there were disagreements between reviewers in both selection 
processes, a consensus process was undertaken to reach a final 
decision [3-5].

Determining the level of evidence and recommendation 
grades

We determined the level of evidence and recommendation 
grades for each key question. The level of evidence was de-
termined with a four-tier system based on a thorough review 
of major foreign methodologies such as the Scottish Inter-
collegiate Guidelines Network (SIGN) [6] and the Grading of 
Recommendations, Assessment, Development, and Evaluation 
(GRADE) [7-11] as well as existing domestic clinical treatment 
guidelines. The development committee discussed and mod-
ified the existing GRADE system to create a new system as 
shown in Table 1.

When assessing the level of evidence, research design and 
quality assessment of the selected literature literature were 
given top priority. Additionally, the relevance of results and the 
precision of evidence (including total number of subjects and 
confidence interval [CI] of the included literature) were consid-
ered. These factors were taken into account when determining 
the level of evidence for each key question.

We categorized recommendation grades into four levels: 
strong recommendation, conditional recommendation, not 
recommended, and inconclusive (Table 2). The decision on rec-
ommendation grade took into account several factors, includ-
ing the level of evidence, benefits, harms, clinical applicability 
(resource and cost), value, and preference.

RESULTS

Resecatble extrahepatic cholangiocarcinoma

KQ1. In patients with suspected extrahepatic bile duct cancer 
where curative surgery is deemed possible, preoperative tissue 

examination or cytological diagnosis is selectively considered.

Recommendation grade B. Conditional recommendation
Level of evidence IV. Very low

In a study involving 250 patients who underwent liver resec-
tions for suspected malignant lesions, a mere 7.2% received a 
positive diagnosis postsurgery. In a cohort of 41 patients sus-
pected of having hilar cholangiocarcinoma, 10 (24.4%) were 
identified as false positives [12]. This denotes a significantly 
elevated incidence of false positives within this subcategory. 
Another study published in 2016 surveying a similar cohort of 
250 patients undergoing surgical procedures on the suspicion 
of hilar cholangiocarcinoma identified 34 (13.6%) who was 
positively diagnosed during the preoperative phase. Intrigu-
ingly, amongst this subset, 10 individuals could have potential-
ly circumvented surgical intervention had there been a more 
comprehensive preoperative tissue examination or an explor-
atory surgical procedure. Yet, for the remaining 24 positively 
diagnosed patients, surgical means were a solitary avenue for 
an unequivocal malignancy confirmation given inherent diag-
nostic complexities [13].

When patients exhibit ambiguous indications of biliary ob-
struction in diagnostic imaging, the sensitivity of brush cytol-
ogy and bile duct cytological examination facilitated through 
endoscopic retrograde cholangiopancreatography (ERCP) 
ranged from 27% to 81%, demonstrating variability across 
distinct studies [14]. For infiltrative cholangiocarcinoma, the 
most common type, the efficacy of procuring tissue sample is 
generally low, rendering the endeavor of preoperative tissue 
validation exceedingly intricate. The propensity for false neg-
atives is also disconcertingly elevated, which not only impedes 
the definitive exclusion of malignancy, but also inadvertently 
prolongs the imperative for surgical interventions. Apart from 
ERCP as a preoperative diagnostic test, endoscopic ultra-
sound-fine needle aspiration (EUS-FNA) cytology diagnosis is 
still an area with limited research. Generally, when performing 
tissue sampling via ERCP, complications related to the ERCP 
procedure, such as pancreatitis, cholangitis, and cholecystitis, 
can occur. A 2017 study involving 210 patients diagnosed with 

Table 2. Definition of strength of recommendation

Sign Strength of recommendation Definition

A Strong recommendation Strong recommendation is made for most clinical situations when the benefits of the intervention/test 
outweigh the risks, considering the level of evidence, values and preferences, and resources.

B Conditional recommendation The use of this intervention/test may vary depending on the clinical situation or patient/social values, so it 
is recommended to use it selectively or conditionally.

C Not recommendation The potential harms of this intervention/test may be greater than the benefits, and considering the clinical 
situation or patient/social values, it is recommended not to implement it.

D Inconclusive When considering the benefits and harms of this intervention/test, the level of evidence is too low, and the 
balance between benefits and harms is seriously uncertain or there is significant variability. Therefore, 
the decision to implement the intervention is not determined.
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malignant biliary obstruction reported that the complica-
tion rate and mortality rate associated with ERCP were 8.9% 
and 1.3%, respectively [15]. Another 2017 comparative study 
showed that both overall and disease-free survival rates were 
significantly decreased for cholangiocarcinoma patients with 
biliary inflammation (p = 0.022 and p = 0.007, respectively). 
Biliary inflammation was considered a pivotal prognostic indi-
cator for extrahepatic cholangiocarcinoma patients regardless 
of its severity [16]. For patients requiring biliary drainage as 
a preoperative treatment due to biliary obstruction, it is chal-
lenging to directly associate an elevated risk of complications, 
notably cholangitis, with additional tissue sampling performed 
during ERCP drainage procedures. In 2015, expert opinions 
and two review studies in 2019 and 2012 suggested that a pre-
operative histopathological examination might not be essential 
for those with suspected extrahepatic cholangiocarcinoma if 
imaging studies had already ruled out a positive diagnosis and 
if surgical intervention remained a viable option [17-19]. How-
ever, it merits emphasis that existing research on the necessity 
for preoperative histopathological diagnosis largely relies on 
retrospective, non-randomized studies. The lack of controlled 
studies rigorously assessing performances of histological ex-
aminations casts certain reservations on the integrity of pre-
vailing evidence in this particular field.

Current research has yet to conclusively determine the safety 
of extra tissue sampling during ERCP drainage procedures in 
some patients. Similarly, the effectiveness of cholangioscopy for 
examining tissues in patients with hilar cholangiocarcinoma 
remains unclear. Consequently, when considering patients for 
curative surgery based on non-invasive diagnostics, decisions 
regarding preoperative tissue examinations can be considered 
selectively with interdisciplinary discussions.

KQ2. CA19-9 testing is performed on patients suspected of 
having extrahepatic bile duct cancer.

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

In patients suspected of having extrahepatic cholangiocarci-
noma, CA19-9 testing can be performed. Given the relatively 
poor prognosis associated with extrahepatic cholangiocarci-
noma, early detection of cancer is essential for treatment and 
prognosis. Efforts have been made to develop markers useful 
for the diagnosis of extrahepatic cholangiocarcinoma, with 
CA19-9 being one of the most well-known and widely prac-
ticed markers. Extensive research has been performed on its 
utility.

Multiple studies have investigated the usefulness of CA19-9 
testing in the diagnosis of cholangiocarcinoma in patients with 
primary sclerosing cholangitis, with varying thresholds for 
CA19-9 in different studies. While its sensitivities ranged from 
53% to 75% across studies, its specificities were notably high, 

ranging from 67% to 97.7%. However, most of these studies 
were retrospective. It is known that combining CA19-9 testing 
with other diagnostic measures such as cytology and tissue ex-
amination can improve its sensitivity and specificity [20,21].

One randomized clinical trial monitoring 75 primary scle-
rosing cholangitis patients for three years employed CA19-9 
testing every 6 months along with three other tumor markers. 
In this study, two patients developed cholangiocarcinoma. Of 
them, one had normal tumor marker level while the other had 
an increased level. Twenty-one patients had an increase in at 
least one marker at least once and five patients had a transient 
increase of more than double the upper limit of normal for 
tumor markers. This study suggests that CA19-9 testing has 
limited value in asymptomatic patients with primary sclerosing 
cholangitis [22].

One study has also investigated the use of CA19-9 testing 
before performing a liver transplant in patients with primary 
sclerosing cholangitis to check for the presence of cholan-
giocarcinoma. In that study, 12 out of 26 patients had CA19-
9 levels more than twice the laboratory reference range and 
two of them had cholangiocarcinoma. However, among the 
14 patients with normal levels, two were diagnosed with chol-
angiocarcinoma. There was no correlation between CA19-9 
elevation and biliary dysplasia in that study [23]. These results 
underscored the complexity of relying solely on CA19-9 levels.

There were two prospective studies involving patients with 
bile duct obstruction, excluding those with primary sclerosing 
cholangitis. One study reported that when using a threshold of 
35 kU/L for CA19-9, its sensitivity and specificity were 77.9% 
and 76.3%, respectively. When the threshold was increased to 
100 kU/L, its sensitivity and specificity were 67.5% and 86.8%, 
respectively. This suggests that raising the threshold decreases 
the sensitivity while increasing the specificity [24]. In another 
study that used a threshold of 100 U/mL, CA19-9 demonstrated 
a sensitivity of 75% and a specificity of 80% [25]. CA19-9 test-
ing appears to have potential utility in differentiating between 
cholangiocarcinoma and benign strictures in patients with bile 
duct obstruction, even when primary sclerosing cholangitis is 
not present. In a study involving 115 patients with hilar chol-
angiocarcinoma, 47 patients with cholangitis, and 65 healthy 
control subjects, CA19-9 testing had a sensitivity of 65.2% and 
a specificity of 87.5%, somewhat inferior to exosomal Crip-
to-1 [26]. In another study involving 250 patients suspected 
of having hilar cholangiocarcinoma, 34 (13.6%) patients were 
ultimately diagnosed with a positive condition. When CA19-9 
serum levels were above 61.2 U/mL, the sensitivity, specificity, 
and diagnostic accuracy for predicting cholangiocarcinoma 
were 74.6%, 80.0%, and 83.5%, respectively. Based on these re-
sults, that study reported that with additional tests and explor-
atory surgery, 10 out of the 34 patients with positive conditions 
were able to avoid surgery [13].

A meta-analysis of a total of 31 studies involving 1,264 pa-
tients with bile duct cancer and 2,039 control subjects has been 
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conducted. A sensitivity of 0.72 (95% CI: 0.70–0.75), a speci-
ficity of 0.84 (95% CI: 0.82–0.85), a positive likelihood ratio of 
4.93 (95% CI: 3.67–6.64), a negative likelihood ratio of 0.35 (95% 
CI: 0.30–0.41), and a diagnostic odds ratio [OR] of 15.10 (95% 
CI: 10.70–21.32) were reported for CA19-9 testing. The area 
under the summary receiver operating characteristic (SROC) 
curve was 0.8300. The accuracy of CA19-9 testing was influ-
enced by the control group, geographical location, and sample 
size. While there was a consistent trend in diagnostic accuracy 
based on control group type, studies involving European pa-
tients and small sample sizes reported lower sensitivities [27]. 
In a systematic review of a single marker for cholangiocarci-
noma encompassing 46 papers, CA19-9 and carcinoembryonic 
antigen (CEA) tests were reported to have sensitivities ranging 
from 47.2% to 98.2% and specificities ranging from 89.7% to 
100% [28].

Generally, CA19-9 testing is reported to have higher sensitiv-
ity and specificity for cholangiocarcinoma than CEA testing. 
However, in some studies, CEA testing has been reported as su-
perior. In a study involving 190 patients, CEA was found to be 
more accurate than CA19-9 testing in distinguishing between 
patients with primary sclerosing cholangitis and those with 
cholangitis. Multivariate analysis indicated that CEA was an 
independent predictor of survival [29]. Recent research efforts 
have been directed toward finding markers superior to CA19-
9, using a combination of tests to improve diagnostic accuracy 
compared to CA19-9 testing alone and exploring ways to en-
hance the overall accuracy of diagnosis.

In studies utilizing various markers such as DNA methyla-
tion markers [30], neutrophil gelatinase-associated lipocalin 
(NGAL) [31], microRNA-150 [32], Resolvin D1 [33], matrix 
metalloproteinase-7 (MMP7) [34], circulating cell-free DNA 
[35], glycobiomarkers [36] like CA19-9, Wisteria floribunda ag-
glutinin (WFA), anti-sialylated mucin 1 (MUC1) [37], interleu-
kin 6 [38], and B7-H4 [39] in bile, CA19-9 testing demonstrated 
results that were similar to or slightly inferior to other markers. 
Combining these tests with CA19-9 testing was proven to be 
more helpful in differentiating between cholangiocarcinoma 
and benign biliary strictures than using CA19-9 alone some-
times.

Besides its diagnostic utility, CA19-9 testing holds predictive 
value for extrahepatic cholangiocarcinoma prognosis. In one 
study, a total of 143 patients with elevated preoperative serum 
CA19-9 levels were classified into normalizing and non-nor-
malizing groups (postoperative early serum CA19-9 ≤ 37 and 
> 37 U/mL). The rise in CA19-9 was found to be a significant 
independent predictor of poor prognosis in multivariate analy-
sis, helping identify patients who required additional treatment 
and close monitoring [40]. In another study, 2,100 extrahepatic 
cholangiocarcinoma patients were divided into normal (n = 
626, 32%) and elevated (n = 1,474, 68%) groups based on CA19-
9 > 38 U/mL. The median overall survival was lower in the 
CA19-9 elevation group (8.5 months vs. 16 months, p < 0.01). 

Multivariate analysis demonstrated that CA19-9 elevation was 
independently associated with a worse prognosis (hazard ratio 
[HR]: 1.72, 95% CI: 1.46–2.02, p < 0.01) [41]. In a cohort study 
involving 486 patients who underwent surgery for Klatskin 
tumors, preoperative CA19-9 levels were found to be helpful in 
predicting early recurrence in multivariate analysis [42]. Even 
in the treatment of perihilar cholangiocarcinoma, tumor stage, 
resectability, and survival rates were found to be correlated 
with preoperative CA19-9 and CEA serum levels. Patients with 
preoperative serum levels of CA19-9 > 1,000 U/mL and CEA > 
14.4 ng/mL had significantly lower resection rates and survival 
rates than those with lower CA19-9 and CEA serum levels [43]. 
In another study, overexpression of markers for cancer stem 
cells, when combined with CA19-9 test results, was found to be 
helpful for predicting recurrence after treatment [44].

KQ3. In cases where imaging studies reveal unexplained bile 
duct strictures or dilation, additional endoscopic diagnostic 
procedures such as endoscopic ultrasound (EUS) may be con-
sidered for further differential diagnosis.

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

There were five prospective studies [45-49], two retrospective 
studies [50,51], and a literature review [52] on the necessity of 
performing EUS for further differential diagnosis in patients 
with observed bile duct dilation through radiological imaging. 
In most of these studies, EUS was reported to be beneficial for 
further discerning the cause of bile duct dilation when stan-
dard imaging remained inconclusive. For instance, in a specific 
study concerning unexplained bile duct dilation detected by 
abdominal ultrasound, EUS was noted to have a sensitivity of 
89.5%, a specificity of 100%, and an accuracy rate of 90.9% [49].

In a study of patients with extrahepatic bile duct strictures 
without observed masses on contrast-enhanced CT, EUS was 
performed to differentiate benign and malignant bile duct 
strictures. EUS showed a sensitivity of 94.1%, a specificity of 
82.3%, and an accuracy of 88.2% in discriminating bile duct 
strictures, suggesting its utility [51]. For the diagnosis of malig-
nant tumors in patients with bile duct dilation, EUS (sensitivity: 
100%, specificity: 100%, accuracy: 95%) was reported to be a 
valuable test, with a diagnostic accuracy similar to magnetic 
resonance cholangiopancreatography (MRCP) (sensitivity: 
95%, specificity: 98%, accuracy: 97%) [46]. Based on these 
research findings, EUS is considered useful for additional dif-
ferential diagnosis in cases of unexplained bile duct dilation or 
bile duct strictures observed through imaging studies.

The utility of EUS-FNA for the diagnosis of bile duct stric-
tures suspected of cholangiocarcinoma was evaluated in three 
prospective studies [53-55], one retrospective study [56], and 
one systematic literature review with meta-analysis. It was 
reported that EUS-FNA could be helpful in diagnosing chol-
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angiocarcinoma in cases where cytology-based diagnosis had 
failed in patients with suspected malignant bile duct strictures.

In a study that directly compared tissue acquisition through 
EUS-FNA and ERCP in patients with suspected malignant bile 
duct obstruction, tissue acquisition through EUS-FNA (with a 
sensitivity of 94% and accuracy of 94%) was statistically supe-
rior to ERCP (with a sensitivity of 50% and accuracy of 53%). 
Nevertheless, this study included cases of pancreatic cancer 
and restricted its direct relevance to cholangiocarcinoma. A 
subgroup analysis within that study showed that for bile duct 
masses, both methods had a similar sensitivity of 79%. For cas-
es of unclear biliary strictures, the sensitivity was 80% for EUS-
FNA and 67% for ERCP, showing no significant difference 
between the two.

A meta-analysis of six studies involving 196 patients with 
biliary strictures showed a sensitivity of 66% and a negative 
likelihood ratio of 0.34 for EUS-FNA, which was reported to 
be useful for diagnosing cholangiocarcinoma in patients with 
biliary strictures [57].

However, it is important to note that EUS-FNA can carry 
risks related to the procedure, such as complications and seed-
ing through the needle tract. In addition, its success may de-
pend on the operator’s expertise. Therefore, it is recommended 
to use EUS-FNA in a limited manner as part of a multidisci-
plinary approach when cytological diagnosis has failed in cases 
of suspected malignant bile duct strictures.

There were eight prospective studies [58-65] and one ret-
rospective study [66] on the utility of intraductal ultrasound 
(IDUS) for the diagnosis of bile duct strictures suspected of 
cholangiocarcinoma. It has been reported that IDUS can im-
prove the accuracy of tissue diagnosis in cases of unclear bili-
ary strictures, assist in staging based on bile duct wall invasion, 
and help determine the extent of tumor involvement within the 
bile duct to assess resectability.

In a study that compared the diagnostic accuracy between 
patients with suspected malignant bile duct strictures who un-
derwent tissue sampling through ERCP alone and those who 
had tissue sampling guided by IDUS, the diagnostic accuracy 
was reported to be 73% for ERCP and 100% for ERCP + IDUS 
[61]. Using IDUS significantly improved the diagnostic accu-
racy of malignant bile duct strictures. Various other studies 
[60,65,66] have reported that the diagnostic accuracy for IDUS 
ranges from 83% to 92%. Furthermore, IDUS has been found 
to be useful for distinguishing ampullary tumors within the 
bile duct and in the setting of T-staging based on bile duct wall 
invasion.

Additionally, for determining the extent of intraductal in-
volvement in hilar cholangiocarcinoma, studies have report-
ed diagnostic accuracies of preoperative methods including 
computerized tomography (CT) (66.6%–80%), MRCP (84.2%), 
ERCP (43%–60%), and IDUS (84%–100%), which can be help-
ful for predicting resectability.

In cases where a precise diagnosis is challenging with con-

ventional imaging studies or ERCP, endoscopic examination of 
the bile duct can be performed. It can also be used for confirm-
ing the extent of specific conditions such as bile duct strictures 
or cholangiocarcinoma. Currently, available methods for bile 
duct endoscopy include the mother-baby endoscope system, 
the SpyGlass system (SpyGlass Direct Visualization System), 
and direct peroral cholangioscopy (direct POC) with the use of 
ultra-slim endoscopes [67].

KQ4. Is preoperative biliary drainage useful in resectable ex-
trahepatic cholangiocarcinoma?

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

Research on the necessity of biliary drainage in patients with 
extrahepatic cholangiocarcinoma can be categorized based on 
the location of the tumor, such as hilar cholangiocarcinoma 
and distal cholangiocarcinoma. Many studies have focused 
on patients with hilar cholangiocarcinoma. Most studies that 
included patients with distal cholangiocarcinoma primarily 
targeted periampullary neoplasms, including pancreatic can-
cer, duodenal cancer, and periampullary cancers might be 
resectable. Therefore, there is limited evidence to evaluate the 
necessity of preoperative biliary drainage in distal cholangio-
carcinoma cases that are resectable.

In a systematic literature review and meta-analysis of three 
papers focusing on patients with resectable hilar cholangiocar-
cinoma, preoperative biliary drainage showed no significant 
difference in postoperative mortality or in-hospital mortality 
compared to the group without this procedure. However, they 
did observe an increase in morbidity. Specifically, in 16 retro-
spective comparative studies analyzed by Teng et al. [68], the 
group that underwent biliary drainage showed higher morbid-
ity rate (OR: 0.67, 95% CI: 0.53 to 0.85, p = 0.0009), intraopera-
tive blood transfusion (OR: 0.72, 95% CI: 0.55 to 0.94, p = 0.02), 
bile leak (OR: 0.58, 95% CI: 0.24 to 1.41, p  = 0.04), infection 
(OR: 0.31, 95% CI: 0.20 to 0.47, p  < 0.00001), and cholangitis 
(OR: 0.18, 95% CI: 0.007 to 0.48, p = 0.0007). Conversely, the 
group that did not undergo biliary drainage showed a higher 
rate of liver failure (OR: 3.09, 95% CI: 1.15 to 8.31, p = 0.03). 
Mehrabi et al. [69] analyzed 16 retrospective comparative stud-
ies and reported that while there was no significant relation-
ship between biliary drainage and mortality, the group that 
underwent biliary drainage had a higher morbidity rate (OR: 
1.51, 95% CI: 1.14 to 2.00, p  = 0.002) and cancer recurrence 
rate (OR: 2.07, 95% CI: 1.38 to 3.11, p = 0.003). In patients who 
met appropriate selection criteria, biliary drainage resulted in 
lower morbidity rates (OR: 0.51, 95% CI: 0.18 to 1.42, p = 0.03) 
compared to those without drainage. In another analysis of 
nine retrospective comparative studies conducted by Celotti et 
al. [70], no significant relationship was found between biliary 
drainage and mortality. However, the group that underwent 
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biliary drainage had higher morbidity rate (relative risk [RR]: 
1.266, 95% CI: 1.039 to 1.543, p = 0.011) and wound infection 
(RR: 2.035, 95% CI: 1.041 to 3.977, p = 0.038).

However, this tends to contradict results observed in indi-
vidual studies. In most studies, there was no statistically sig-
nificant difference in mortality or morbidity rate between the 
group that underwent biliary drainage and the group that did 
not. Kimura et al. [71] reported a significantly reduced 5-year 
survival rate in the group that underwent biliary drainage com-
pared to the group that did not (RR: 2.21, 95% CI: 1.14 to 4.27,  
p = 0.018). El-Hanafy [72] reported a higher morbidity rate in 
the group that underwent biliary drainage compared to the 
group that did not (58.6% vs. 20.3%, p = 0.001). On the other 
hand, Farges et al. [73] found no difference in mortality rate 
between the group that underwent biliary drainage and the 
group that did not. Still, they noted that biliary drainage re-
duced mortality rate of patients who underwent hepatic lobec-
tomy (adjusted OR: 0.29, 95% CI: 0.11 to 0.77, p = 0.013) while 
increasing the mortality rate of patients who underwent he-
patic segmentectomy (adjusted OR: 4.06, 95% CI: 1.01 to 16.30,  
p  = 0.035). Some studies did not show significant differences 
between the group that underwent biliary drainage and the 
group that did not [74-80]. However, biliary drainage was 
associated with an increase in complications [81-83], longer 
hospital stays [81,84,85], and side effects such as tumor dissem-
ination or seeding [71,86].

In summary, biliary drainage in general did not reduce mor-
tality or morbidity rate. It could sometimes lead to procedure- 
related side effects. Nonetheless, several studies found that 
it was effective in selective cases, such as when future liver 
remnant (FLR) was less than 30% [87] or in right hepatectomy 
procedures [73,88]. Additionally, although benefits of biliary 
drainage itself were insignificant, factors related to the purpose 
of the procedure, such as inadequate drainage [89] due to pre-
operative cholangitis [89], FLR less than 50%, and resolution 
of jaundice, had significant effects on mortality and morbidity 
rates.

Furthermore, elevated serum bilirubin levels were often as-
sociated with increased mortality and postoperative complica-
tions, although the specific threshold for bilirubin level varied 
between studies [73,76,78,84,90-92].

Biliary drainage methods encompass endoscopic and percu-
taneous approaches. Endoscopic methods include endoscopic 
nasobiliary drainage (ENBD), endoscopic retrograde biliary 
drainage (ERBD), and self-expanding metal stents (SEMS). 
Percutaneous methods involve percutaneous transhepatic bil-
iary drainage (PTBD). Many existing studies feature a mix of 
these methods. However, criteria for selecting these techniques 
are not well-established, emphasizing the need for further re-
search. When applying these methods in a clinical setting, in-
dividual patient status and available resources should be taken 
into account.

One limitation of previous research was that most studies 

were retrospective and not randomized, which could introduce 
inherent drawbacks. Many studies had imbalanced proportions 
between groups that underwent biliary drainage and those that 
did not. Additionally, while several studies were conducted 
across multiple institutions, sample sizes in these studies were 
often small. To establish a higher level of evidence for recom-
mendations, controlled prospective studies tailored to specific 
cases are necessary.

KQ5. Criteria for distinguishing perihilar (hilar) cholangio-
carcinoma (Klatskin tumor) from distal cholangiocarcinoma 
are based on the anatomical definition of the common bile 
duct’s (CBD’s) insertion site of the cystic duct.

Recommendation grade A. Strong recommendation
Level of evidence III. Low

This distinction is made by collectively referring to the left 
and right intrahepatic bile ducts and their confluence into the 
third branch as “perihilar” or “hilar” cholangiocarcinoma. The 
extrahepatic bile duct is further divided into proximal CBD 
(from the confluence of left and right hepatic ducts to the in-
sertion of the cystic duct) and distal CBD (from the insertion 
of the cystic duct to the ampulla of Vater) [93-95].

Variations in the insertion site of the cystic duct can lead to 
changes in relative lengths of the CBD and the extrahepatic 
bile duct. It is known that in 51%–75% of cases, the insertion of 
the cystic duct is located at the mid-portion of the extrahepatic 
bile duct [95-97].

The criteria for distinguishing between perihilar (hilar) 
cholangiocarcinoma and distal cholangiocarcinoma, as 
agreed upon by the National Comprehensive Cancer Network 
(NCCN), American Joint Committee on Cancer (AJCC) guide-
lines and the Korean Society of Abdominal Radiology, are 
based on the insertion site of the cystic duct in the CBD.

KQ6. Patients suspected of having extrahepatic cholangio-
carcinoma are recommended to undergo diagnostic tests, in-
cluding dynamic contrast-enhanced CT or magnetic resonance 
imaging (MRI) with MRCP.

Recommendation grade A. Strong recommendation
Level of evidence III. Low

Studies assessing the diagnostic accuracy of imaging tests for 
extrahepatic cholangiocarcinoma are predominantly small-
scale retrospective studies. Presently, comprehensive prospec-
tive analyses that compare relative efficacies of abdominal 
ultrasound, dynamic contrast-enhanced CT, and MRCP-based 
contrast-enhanced MRI tests show a conspicuous absence.

Most meta-analysis papers have reported diagnostic accuracy 
based on results from retrospective studies. One such me-
ta-analysis was conducted by Ruys and colleagues [98]. They 
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evaluated 16 retrospective studies and deduced that CT showed 
a diagnostic accuracy of 86% (95% CI: 77%–92%) for delineat-
ing the longitudinal tumor extent of extrahepatic cholangio-
carcinoma, while MRI showed an accuracy range of 71%–80% 
[98]. However, their meta-analysis did not conduct statistical 
comparisons between CT and MRI in terms of diagnostic 
accuracy. In a study conducted by Park and colleagues [99], 
diagnostic accuracies of dynamic contrast-enhanced CT and 
MRCP-based contrast-enhanced MRI tests for assessing lon-
gitudinal tumor extent in 27 patients with extrahepatic chol-
angiocarcinoma were compared. Dynamic contrast-enhanced 
CT exhibited a diagnostic accuracy ranging from 87.0% to 
90.7%, while MRCP-based contrast-enhanced MRI showed an 
accuracy in the range of 85.1%–87.0%. There was no significant 
difference between the two imaging tests (p > 0.05) [99].

Given these collective insights from results of studies men-
tioned above, it can be concluded that dynamic contrast-en-
hanced CT and MRCP-based contrast-enhanced MRI provide 
a similar level of accuracy for detecting and diagnosing tumors 
in patients suspected of having extrahepatic cholangiocarci-
noma. The selection of an appropriate imaging technique for 
patients suspected of having extrahepatic cholangiocarcinoma 
and studies related to the diagnostic accuracy are limited in 
number, with most being small-scale single-institution retro-
spective studies. Further well-designed studies are needed.

KQ7. What are the criteria for evaluating the extent of extra-
hepatic bile duct cancer in preoperative imaging examination?

7-1. In contrast-enhanced CT and MRI, irregular thickening 
of the bile duct wall with enhancement and expansion of the 
upper bile duct are indicative of invasion of extrahepatic bile 
duct cancer (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence II. Moderate

In cross-sectional images, bile duct cancer appears as a 
lesion that causes irregular thickening of the bile duct wall, 
luminal narrowing, luminal obliteration, and expansion of the 
upper bile duct due to infiltration and nonuniform fibrosis 
of the cancer. Cholangiography has confirmed these findings 
by showing marked constriction of the lumen and irregular 
luminal shape [98,100-104]. The bile duct wall invaded by 
bile duct cancer enhances better in comparison with adjacent 
liver parenchyma in both arterial and portal phase. As time 
progresses, the enhancement of fibrotic tissue becomes more 
pronounced [105,106]. In comparison with benign strictures, 
extrahepatic bile duct cancer exhibits a thicker bile duct wall, a 
longer extent of the involved duct, and an irregular lumen [107-
110]. When these imaging characteristics were combined in 
retrospective studies, they identified malignant strictures with 
an accuracy of 100% and benign strictures with an accuracy of 

87% [109]. However, various benign inflammatory conditions 
such as postinflammatory fibrotic strictures, primary scleros-
ing cholangitis, immunoglobulin G4-related sclerosing chol-
angitis, recurrent suppurative cholangitis, and ischemic chol-
angitis can also mimic similar imaging findings. Therefore, 
differentiating between bile duct cancer and benign strictures 
is often challenging based solely on imaging, with bile duct tis-
sue examination being necessary for diagnosis.

7-2. Description of the extent of axial invasion of hilar chol-
angiocarcinoma in preoperative CT and MRI follows the 
Bisthmus classification (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence IV. Very low

7-3. Assessment of expected boundaries of extrahepatic bile 
duct cancer in preoperative CT and MRI involves evaluating 
proximal and distal limits of the tumor (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence IV. Very low

The Modified Bisthmus-Corlette classification is widely used 
to describe the axial extent of extrahepatic bile duct cancer 
[111,112]. The Bisthmus-Corlette classification defines the 
extent of bile duct cancer based on involvement of primary 
branches of the bile duct and secondary branches of left and 
right intrahepatic bile ducts. It is useful for estimating surgical 
extent [111,113]. However, it is important to be cautious as the 
surgical extent based on the Bisthmus-Corlette classification 
may vary when there are variations in the bile duct system 
[112,113]. In addition, information about expected boundar-
ies of the lesion is crucial for determining the surgical extent. 
Boundaries of the proximal part of the intrahepatic bile duct 
and the distal part of the extrahepatic bile duct should be 
evaluated based on the pancreas and described to determine 
whether additional pancreaticoduodenectomy is required [98].

In retrospective studies, the accuracy of contrast-enhanced 
CT for predicting the axial invasion range of extrahepatic bile 
duct cancer ranged from 75% to 96% [98,100,114-116], with a 
meta-analysis showing an accuracy of 86% [63,117,118]. The 
accuracy of MRCP was 71%–80%. When combined with con-
trast-enhanced MRI, the accuracy was improved to 87%–93.3% 
[63,114]. It is essential to exercise caution when evaluating the 
extent of axial invasion in images, as it can lead to underes-
timation of the extent. Tumors infiltrating along the mucosa 
or submucosa may not be detectable with current imaging ex-
aminations and this reason in need for the discovery of cancer 
during resection surgery [98,113].

KQ8. In preoperative CT or MRI examinations of patients 
with extrahepatic bile duct cancer, assessment of vascular in-
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vasion is based on the degree of vascular occlusion, presence of 
tumor thrombus, and degree of tumor-vessel contact.

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

Assessment of resectability of extrahepatic bile duct cancer 
involves evaluating whether major vessels such as the hepatic 
artery, portal vein, and their main branches (vessels included 
in the surgical extent depending on the tumor’s location and 
axial range) are invaded by the tumor and whether there are 
anatomical variations in hepatic vessels. To evaluate vascular 
invasion in preoperative CT or MRI images of patients with 
extrahepatic bile duct cancer, authors or we have reviewed one 
meta-analysis [119] and 15 retrospective studies [120]. Included 
original studies were all retrospective in nature. They were pre-
dominantly focused on criteria for evaluating vascular invasion 
or comparing the performance based on those criteria. Most 
of these studies reported the overall performance of imaging 
examinations in assessing the resectability of extrahepatic 
bile duct cancer. However, these studies had some limitations, 
including a small number of included patients and variations 
in patient characteristics (e.g., tumor location, type of imaging 
examination, reference standards such as pathology and sur-
gical findings). Nevertheless, many studies adopted common 
criteria for assessing resectability, with Li and Lu’s proposed 
method being one of the most widely used [120-128].

In imaging examinations, vascular invasion is indicated in 
the following cases: 1) If a blood vessel is occluded by the tu-
mor, it suggests vascular invasion; 2) If a tumor thrombus is 
present in the blood vessel, it suggests vascular invasion; 3) If 
the tumor completely surrounds the blood vessel, it suggests 
vascular invasion [128].

When the tumor partially surrounds the blood vessel, the 
degree of tumor-vessel contact is evaluated [98,129]. Depend-
ing on the degree of loss of fatty interface between soft tissue 
shadow suspected to be a tumor and blood vessel, there is no 
contact (if the tumor-vessel fatty interface is maintained), abut-
ment (if less than 50% of the vessel circumference is in contact 
with the tumor), or encasement (when more than 50% of the 
blood vessel circumference is in contact with the tumor). In 
cases where there is an abutment and a deformed blood ves-
sel shape or encasement, there is a high possibility that blood 
vessels have been invaded. R0 (negative resection margins) 
resection is expected to be difficult without combined blood 
vessel resection. In cases where there is only an abutment with-
out change in the shape of the blood vessel, the possibility of 
vascular invasion is uncertain. It is considered a condition in 
which R0 may be achieved after resection.

KQ9. In patients suspected of having extrahepatic bile duct 
cancer, the presence or absence of lymph node metastasis can 
be evaluated by size, shape, degree of contrast enhancement, 

and SUV on contrast-enhanced CT, MRI, or PET-CT.

Recommendation grade A. Strong recommendation
Level of evidence III. Low

A meta-analysis [130] evaluating the diagnostic capability of 
contrast-enhanced CT for lymph node metastasis in patients 
suspected of having extrahepatic bile duct cancer included five 
studies involving 136 patients. In that analysis, the sensitivity 
was 61% (95% CI: 28%–86%), while the specificity was 88% 
(95% CI: 74%–95%), indicating a relatively low sensitivity. Two 
retrospective studies [131,132] reported sensitivities of 65% and 
50% for hilar cholangiocarcinoma, with specificity values of 
53.8% and 89.1%. For distal cholangiocarcinoma, sensitivity 
was 25% with a specificity of 85.7%. Subsequent retrospective 
studies assessing the diagnostic capability of contrast-en-
hanced MRI for lymph node metastasis reported sensitivities 
ranging from 23.5% to 84.2% and specificities ranging from 
66% to 97.6%, with an accuracy of 66% to 79.7%. These studies 
suggested that MRI has limitations in evaluating lymph node 
metastasis. Comparative studies between CT and MRI were 
conducted in three retrospective studies [98,133,134] involving 
21, 27, and 70 patients. These studies found that there were not 
statistically significant different to detect lymph node metast-
stasis between CT and MRI.

One retrospective study and two meta-analyses have assessed 
the diagnostic capability of PET-CT. In the retrospective study 
[135] conducted in 2021 that included 69 patients, sensitivities, 
specificities, and accuracies for early (early phase) or delayed 
(delayed phase) PET-CT were 50%, 67.3%, and 71% or 62.5%, 
73.3%, and 76.8%, respectively. In the two meta-analysis stud-
ies, Lamarca et al. [135] reported sensitivities and specificities 
of 88.4% (95% CI: 82.6%–92.8%) and 69.1% (95% CI: 63.8%–
74.1%), respectively, while Hu et al. [136] reported sensitivities 
and specificities of 51.6% (95% CI: 43.6%–59.5%) and 91.4% 
(95% CI: 87.3%–94.5%), respectively.

In a prospective study by Kim and colleagues [137] compar-
ing PET-CT and CT, PET-CT exhibited significantly higher 
diagnostic accuracy (75.9% vs. 60.9%, p = 0.004) and specificity 
(88.2% vs. 64.7%, p  < 0.001) compared to CT. However, in a 
meta-analysis by Ruys et al. [98], CT had higher sensitivity and 
specificity than PET-CT (sensitivity 61% vs. 42%, specificity 
88% vs. 80%, p = 0.04). These differences were not statistically 
significant due to the inclusion of only one study in the PET-
CT analysis. In a retrospective study [138] involving 36 pa-
tients, PET-CT had higher sensitivity, specificity, and positive 
predictive value than CT. This suggests that PET-CT is useful 
for evaluating lymph node metastasis, although it has limita-
tions compared to CT.

In a meta-analysis [139] comparing PET-CT (11 studies) and 
MRI (5 studies), PET-CT exhibited significantly higher speci-
ficity than MRI (92% vs. 69%, p = 0.04), although its sensitivity 
was not significantly different from that of MRI (52% vs. 64%, 
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p = 0.08).
For evaluating lymph node metastasis in contrast-enhanced 

CT or MRI, criteria considered were: lymph nodes with a short 
axis size of 1 cm or larger, central necrosis, abnormal round 
morphology, heterogeneous enhancement, and lymph nodes 
showing more significant enhancement in the portal venous 
phase compared to the surrounding liver parenchyma. Some 
studies have suggested that combining size, round morphology, 
and heterogeneous enhancement criteria can provide higher 
positive predictive value than using size alone [140].

PET-CT studies have been conducted using criteria that 
include standardized uptake value (SUV) higher than the 
surrounding normal tissue or an SUV maximum (SUVmax) 
of 2.0–2.5 or greater as the threshold. However, these studies 
have demonstrated limited diagnostic accuracy of PET-CT for 
evaluating lymph node metastasis in imaging examinations. 
Generalizing these observations has limitations. Considering 
the possibility of lymph node metastasis is more appropriate 
when the mentioned criteria are present.

KQ10. Patients with suspected distant liver metastasis after 
CT imaging in extrahepatic cholangiocarcinoma can undergo 
additional liver MRI.

Recommendation grade A. Strong recommendation
Level of evidence III. Low

In studies analyzing the diagnostic ability of CT for distant 
metastasis in extrahepatic cholangiocarcinoma patients, CT 
exhibited a minimum sensitivity [131,141,142] as low as 50.0%. 
Factors contributing to reduced diagnostic accuracy included 
liver metastases smaller than 1 cm, peritoneal metastases, and 
N2 lymph node metastases.

A meta-analysis [143] regarding the diagnostic ability of re-
sectability in extrahepatic cholangiocarcinoma has included 11 
CT studies and 5 MRI studies. The pooled sensitivity was 95% 
(95% CI: 91%–97%) for CT and and 94% (95% CI: 90%–97%) 
for MRI, while the specificity was 69% (95% CI: 63%–75%) for 
CT and 71% (95% CI: 60%–81%) for MRI. There was no statis-
tically significant difference (p > 0.05) between them. However, 
the assessment of resectability is influenced not only by distant 
metastasis, but also by factors such as the extent of longitudinal 
invasion in extrahepatic cholangiocarcinoma, lymph node me-
tastasis, and vascular invasion. Therefore, the diagnostic ability 
of CT and MRI for diagnosing distant metastasis may differ.

Another noteworthy study [135] has focused on distin-
guishing between liver abscesses and metastasis using MRI in 
the context of periampullary cancer. Diagnositic indicatiors 
suggesting biliary abscess over liver metastasis encompassed 
size discrepancies between T1-weighted images and ampulla 
and arterial rim enhancements persisting until the portal ve-
nous phase. Incorporating these indicators, the accuracy can 
be increased to 90.0% (95% CI: 85.2%–94.9%). Nonetheless, 

that study included only 21 extrahepatic cholangiocarcinoma 
patients out of a total 72 patients. Moreover, the absence of ex-
ternal validation in that study underscores the need for further 
research.

KQ11. Treatment response of extrahepatic cholangiocarci-
noma patients is evaluated by considering patient’s clinical 
presentation, tumor markers, and imaging examinations col-
lectively.

Recommendation grade A. Strong recommendation
Level of evidence III. Low

Currently, there are no standardized imaging guidelines 
established for postchemotherapy or postsurgery surveillance 
in extrahepatic cholangiocarcinoma patients. Nevertheless, a 
multitude of clinical trials investigating novel drug therapies 
have predominantly adopted the Response Evaluation Criteria 
in Solid Tumours (RECIST) as the benchmark criteria, with 
CT imaging being the modality of choice for assessing tumor 
response. Some studies have also utilized a combination of CT 
and MRI [113,144-150]. In 2019, the Consensus Recommenda-
tions by the Korean Society of Abdominal Radiology proposed 
that imaging examinations, including CT and MRCP, could be 
recommended for evaluating treatment response in extrahe-
patic cholangiocarcinoma patients. These recommendations 
also suggest using RECIST criteria for assessment [151].

Postsurgical recurrent cholangiocarcinoma typically man-
ifests in the form of local recurrence, liver metastasis, lymph 
node metastasis, and peritoneal seeding [152]. In the realm of 
follow-up imaging, drawing a clear distinction between local 
recurrent cancer or malignant biliary stricture versus benign 
biliary stricture or granulation tissue is paramount. However, 
the lack of standardized radiological guidelines for differentia-
tion remains a significant challenge, with research in this area 
being relatively sparse. Based on empirical evidence, potential 
indicators suggestive of local recurrent cancer include a pat-
tern of increasing suspicious lesions on successive imaging, 
invasion of adjacent vessels and organs, moderate to severe 
enhancement, and progressive biliary stricture with localized 
wall thickening. In cases where local recurrent cancer is sus-
pected during follow-up imaging, both short-term follow-up 
CT or MRI and PET-CT are frequently employed. According 
to European Society for Medical Oncology (ESMO) guidelines, 
after curative resection, surveillance examinations are recom-
mended every 3 months for the first 2 years, every 6 months 
from year 2 to year 5, and then annually after 5 years [138]. 
NCCN guidelines recommend surveillance examinations every 
6 months for the first 2 years after curative resection and then 
every 12 months until 5 years [153].

KQ12. For more accurate staging in patients with extrahepat-
ic cholangiocarcinoma, FDG-PET imaging can be conducted.
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Recommendation grade A. Strong recommendation
Level of evidence III. Low

There were a total of seven papers that examined the role of 
FDG-PET in patients diagnosed with extrahepatic cholangio-
carcinoma. Most of these original studies focusing on FDG-
PET had small sample sizes fewer than 100 participants.

According to a meta-analysis conducted by Huang, which 
drew upon on four studies, FDG-PET demonstrated a high 
sensitivity of 90% (95% CI: 77%–98%) and a moderate specific-
ity of 79% (95% CI: 65%–94%) in diagnosing primary extrahe-
patic cholangiocarcinoma [137]. These results were comparable 
to those of MRI, which exhibited a sensitivity of 88% (95% CI: 
81%–92%) and a specificity of 85% (95% CI: 74%–92%) [138].

Regarding staging with PET/CT, four research papers were 
found. Kim et al. [153] reported on the staging diagnostic per-
formance in a retrospective study of 234 extrahepatic cholan-
giocarcinoma patients. Kim et al. [137] conducted a prospective 
study with 73 patients, Petrowsky et al. [154] conducted a pro-
spective study with 33 patients and Kato et al. [155] conducted 
a prospective study with 30 patients. When the findings of 
these studies were combined, PET/CT exhibited a low sensi-
tivity of 38% (54/143, range: 12%–44%), a high specificity of 
94% (237/253, range: 95%–100%), and a moderate accuracy 
of 73% (291/396, range: 64%–80%) in diagnosing lymph node 
metastasis. In the case of diagnosing distant metastasis, PET/
CT showed a high sensitivity of 82% (36/44, range: 58%–100%), 
a high specificity of 96% (330/345, range: 93%–100%), and a 
high accuracy of 94% (366/389, range: 88%–100%). In compar-
ison, contrast-enhanced CT exhibited a moderate sensitivity of 
63% (90/143, range: 24%–75%), a moderate specificity of 67% 
(94/140, range: 57%–86%), and a moderate accuracy of 73% 
(289/396, range: 57%–94%) in diagnosing lymph node metasta-
sis. For the diagnosis of distant metastasis, contrast-enhanced 
CT showed a low sensitivity of 45% (20/44, range: 0%–92%), 
a high specificity of 83% (114/137, range: 63%–100%), and a 
high accuracy of 88% (265/302, range: 78%–94%). In sum-
mary, when compared to contrast-enhanced CT, PET/CT 
demonstrated lower sensitivity, higher specificity, and similar 
accuracy in diagnosing lymph node metastasis. However, PET/
CT showed higher values in all aspects for diagnosing distant 
metastasis. Two papers also discussed the impact of PET/CT on 
treatment planning. Albazaz et al. [156] reported a treatment 
plan change rate of 24% (15/63, range: 20%–32%) based on 
PET/CT in a retrospective study of 22 extrahepatic cholangio-
carcinoma patients, while Corvera et al. reported a similar rate 
in a prospective study [157] of 41 patients who underwent PET/
CT in addition to contrast-enhanced CT or MRI.

Surgical treatment

KQ13. In cases where ductal dilation and a congenital pan-
creaticobiliary maljunction are not detected, prophylactic cho-

lecystectomy can be performed (Grade A).

Recommendation grade A. Strong recommend
Level of evidence III. Low

There were a total of nine studies on surgical treatment of 
congenital pancreaticobiliary maljunction without ductal dila-
tion. All nine these studies were retrospective patient-control 
group studies [90,158-165]. Among these studies, multicenter 
studies were exclusively conducted in Japan [90,160].

The first multicenter study in Japan was published in 2003. It 
reported a much higher incidence of gallbladder cancer com-
pared to bile duct cancer in patients with congenital pancre-
aticobiliary maljunction without ductal dilation (93% vs. 6%)  
[160]. Based on that study, subsequent surgical treatment for 
patients with congenital pancreaticobiliary maljunction with-
out ductal dilation was generally recommended to include pro-
phylactic cholecystectomy. However, the second multicenter 
study as a follow-up study from Japan published in 2013 re-
ported that approximately 42% of patients with congenital pan-
creaticobiliary maljunction without ductal dilation were found 
to have biliary tract cancer. In congenital pancreaticobiliary 
maljunction without ductal dilation group, gallbladder cancer 
accounted for 88.1%, while bile duct cancer accounted for 7.3%, 
indicating an increased incidence of bile duct cancer [90]. As a 
result, there is an argument that both gallbladder resection and 
prophylactic bile duct resection should be performed. Howev-
er, the current consensus is that when gallbladder duct is not 
involved, gallbladder resection alone is generally considered 
sufficient due to varying reports on the incidence of bile duct 
cancer.

KQ14. Use of CT for residual liver volume measurement and 
liver function evaluation tests can predict function of the re-
maining liver after surgery.

Recommendation grade A. Strong recommendation
Level of evidence III. Low

Liver function after surgery depends on both the volume and 
function of the liver. One method that can assess liver volume 
is CT volumetry, which utilizes CT scans to measure the size 
of the liver. It is generally considered safe to perform liver re-
section when the FLR is greater than 25%–30% in patients with 
normal liver tissues. When patients have fatty liver, liver fibro-
sis, chronic cholangitis, or have undergone anticancer treat-
ment, FLR of greater than 40% is considered safe. However, a 
limitation of CT volumetry is that it does not take into account 
individual patient characteristics. In cases where jaundice is 
present, such as in extrahepatic bile duct cancer, liver volume 
may not accurately reflect liver function, leading to potential 
measurement errors [166].

Ribero et al. [90] have identified preoperative cholangitis and 
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FLR < 30% as factors contributing to postoperative liver fail-
ure. Olthof et al. [167] have incorporated the presence of jaun-
dice at diagnosis, preoperative cholangitis, and a total bilirubin 
level of > 2.9 mg/dL just before surgery into their predictive 
model for postoperative liver failure. Furthermore, they sug-
gested considering surgery for elderly patients (≥ 69 years) with 
reduced liver regeneration capacity when the FLR was at least 
45% [168].

Liver function evaluation typically includes common bio-
chemical tests such as bilirubin, albumin, transaminases, pro-
thrombin time, and platelet count. Clinical indicators such as 
the Child-Pugh classification can also be used However, they 
have limitations in predicting postoperative outcomes. Quan-
titative liver function evaluation tests such as the Indocyanine 
green (ICG) clearance test or 99mTc-mebrofenin hepatobiliary 
scintigraphy (HBS) are considered more effective in predicting 
postoperative liver failure [166,169].

The ICG clearance test is an indirect method for assessing 
overall liver function. It is recommended to perform this test 
when the total bilirubin level is below 2.0 mg/dL, as it may be 
less accurate in patients with jaundice [170].

In a study conducted by Kuboki et al. [169] involving 284 
patients who underwent major liver and bile duct resection, 
an ICG-R15 value of 11.8% or higher was associated with an 
increased risk of severe complications, including postoperative 
liver failure. Yokoyama et al. [168] have reported that when the 
ICG clearance rate (ICGK) multiplied by the FLR is less than 
0.05, there is a significant increase in postoperative mortality.

Liver function can be evaluated using HBS based on me-
brofenin’s uptake rate (MUR, %/min). An MUR greater than 
2.7%/min indicates that a large liver resection can be safely 
performed. However, in the case of extrahepatic bile duct can-
cer, an MUR greater than 8.5%/min is recommended [169,171]. 
HBS testing is not suitable for patients with jaundice (total 
bilirubin > 2.9 mg/dL). Cholangiography should be performed 
before conducting the examination in these patients [169].

Given that extrahepatic bile duct cancer often involves liver 
damage, accurately predicting postoperative liver function and 
preventing liver failure requires a comprehensive analysis that 
incorporates not only liver volume, but also an additional as-
sessment of liver function.

KQ15. What are indications for preoperative portal vein em-
bolization (PVE) in patients with hepatobiliary cancer at the 
Department of Liver and Bile Duct Surgery?

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

In patients with normal liver function, if the postoperative 
remnant liver volume is expected to be less than 30%–40% or if 
postoperative remnant liver volume is predicted to be less than 
40%–50% in cases of liver cirrhosis, cholestatic liver disease, 

and other conditions, preoperative PVE may be considered to 
reduce postoperative complications and mortality (Grade B).

In surgical contexts, if the post-surgical remaining remnant 
liver volume is determined to be insufficient, PVE presents as 
a viable intervention. There are no prospective studies delin-
eating the exact threshold of remnant liver volume that neces-
sitates PVE. Nevertheless, insights from several retrospective 
studies suggest a framework. Specifically, in the context of a 
normal liver, the remnant liver volume threshold for consider-
ing PVE stands at less than 30%–40%. For livers compromised 
by cirrhosis or cholestasis, the threshold elevates to be less than 
40%–50% [172,173]. In addition to individual liver parenchy-
mal conditions, consideration of liver function (ICG test val-
ues) can allow for a slightly higher range of predicted remnant 
liver volume when ICG levels are high [174].

There have been five comparative cohort studies (one pro-
spective and four retrospective) on the efficacy and safety of 
PVE in patients with low predicted remnant liver volume [174-
178]. An amalgamation of findings from the four retrospective 
studies illuminates that complications directly attributable to 
PVE are exceptionally rare. Furthermore, postsurgical com-
plications and mortality rates did not show a discernible dif-
ference between patients who underwent PVE and those who 
did not. In some cases, outcomes for the PVE cohort appeared 
more favorable. Notably, the long-term survival after surgery 
remained unaffected by the employment of PVE [176-178].

Reinforcing this perspective, a large-scale international 
multi-institutional retrospective study using a case-control 
design enhanced by propensity score matching was undertak-
en. It unveiled that patients who underwent PVE experienced 
significantly fewer postoperative complications, notably a re-
duced rate of postoperative liver failure. Furthermore, they had 
a markedly lower postoperative mortality rate than those who 
did not opt for PVE [175].

KQ16. Is caudate resection necessary in hepatocellular car-
cinoma of the bile duct? For radical resection in hilar cholan-
giocarcinoma, consideration is given to caudate lobe resection 
(Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

A total of 11 studies, including 9 retrospective cohort studies 
[91,179-186] and 2 meta-analyses [187,188], investigated results 
of caudate lobe resection in patients with hepatobiliary cancer 
at the Department of Liver and Bile Duct Surgery. The nine ret-
rospective cohort studies revealed that when the caudate lobe 
was excised during hepatobiliary cancer surgery, there was a 
high rate of radical resection (76%–93.1%) [91,180,182,183,185]. 
Additionally, the 5-year survival rate was reported to be from 
16% to 25% [91,179,181-183,186]. Notably, in four of these stud-
ies, complication rates following caudate lobe resection were 
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comparable to those in other groups without such resection 
[91,181,182,185].

In a meta-analysis of 8 studies by Birgin and colleagues [185], 
caudate lobe resection was found to significantly enhance 
overall survival (HR: 0.49, 95% CI: 0.32–0.75). The analysis 
also indicated that patients who did not undergo caudate lobe 
resection were more likely to have residual tumors during sub-
sequent follow-ups (HR: 1.40, 95% CI: 0.77–1.13).

A separate meta-analysis by Yang et al. [186], which encom-
passed 10 studies, reported similar findings. Caudate lobe 
resection led to a substantially higher rate of radical resection 
(OR: 3.88, 95% CI: 2.18–6.90) and better long-term survival 
(HR: 0.45, 95% CI: 0.38–0.55) (Table 3) [91,177-184]. Fur-
thermore, postoperative complications were not significantly 
increased in the group that underwent caudate lobe resection 
compared to the group in which the caudate lobe was preserved 
(OR: 0.93, 95% CI: 0.65–1.33).

KQ17. Appropriate lymph node dissection range in resection 
surgery for bile duct cancer

Recommendation grade Expert consensus
Level of evidence III. Low

In resection surgery for potentially resectable extrahepatic 
bile duct cancer, the removal of regional lymph nodes (hepa-

toduodenal ligament nodes - No. 8, peripancreatic nodes - No. 
12, and posterior pancreatic nodes - No. 13) is recommended. 
Optionally, extended lymph node dissection (caval nodes - No. 
9, superior mesenteric artery nodes - No. 14, and para-aortic 
nodes - No. 16) is advised (expert consensus).

We analyzed a total of two studies that reported the range of 
lymph node dissection in bile duct cancer patients. The study 
types included 3 retrospective studies and 1 patient-control 
group study. All these studies were focused on hilar cholan-
giocarcinoma. However, due to variations in patient selection 
criteria and treatment methods, it was challenging to analyze 
surgical outcomes based on the extent of lymph node dissec-
tion.

In retrospective studies, patients with superior mesenteric 
artery lymph node metastasis had a lower survival rate than 
those with only regional lymph node metastasis (5-year surviv-
al rate: 12.3% vs. 14.7%, p = 0.004) [189]. However, in multivar-
iate analysis, the presence of superior mesenteric artery lymph 
node metastasis was not a significant prognostic factor [129]. 
The survival rate was similar between patients who underwent 
extended lymphadenectomy (No. 8, 9, 12, 13a, 14v, 16) and 
those who underwent regional lymphadenectomy (No. 8, 12, 
13a) when superior mesenteric artery lymph node dissection 
was performed (5-year survival rate: 12% vs. 31%, p = 0.135). In 
the patient-control group study, patients who underwent ex-
tended lymph node dissection (No. 8, 9, 12, 13a, 14v, 16) had a 

Table 3. Survivla according to caudate lobectomy

Author Year

Comparison 
group 

(caudate lobe 
resection)

n
Compli-
cation  

rate (%)
p-value

R0 
resection 
rate (%)

p-value
Survival 

rate,  
% (5 yr) 

p-value

Gazzaniga et al. [177] 2000 Yes 17 N/A - N/A - 25.0 N/A

No 29 0

Cho et al. [178] 2012 Yes 62 N/A - 81.6 0.01 N/A -

No 34 60.0

Kow et al. [179] 2012 Yes 70 4.3 0.301 91.4 0.210 66.0 < 0.011

No 57 8.8 84.2 30.0

Wahab et al. [180] 2012 Yes 80 NS 71.2 < 0.001 28.0 < 0.001

No 79 38.0 5.0

Cheng et al. [181] 2012 Yes 137 27.7 0.39 89.1 < 0.01 16.0 < 0.01

No 34 20.6 35.3 6.0

Song et al. [91] 2013 Yes 101 N/A - 93.1 0.003 0.003

No 76 77.6

Abd ElWahab et al. [182] 2016 Yes

No

Bhutiani et al. [183] 2018 Yes 90 59 NS 76.0 0.01 5.6 NS

No 166 66 60.0 10.2

Geers et al. [184] 2020 Yes 56 DFS 0.048

No 32

N/A, not available; NS, not significant; DFS, disease free survival.
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higher survival rate than those who underwent regional lymph 
node dissection (No. 8, 12, 13a) (after R0 resection, median 
overall survival: 33 months vs. 21 months, p = 0.044). However, 
after propensity score matching, the survival rate improve-
ment in the extended lymph node dissection group was not 
observed. There was no significant difference in postoperative 
complication rate between the two groups.

KQ18. In patients with suspected vascular invasion of the 
portal vein or hepatic artery in bile duct cancer, should vascu-
lar resection be performed?

In cases where portal vein invasion is suspected, portal vein 
resection (PVR) can be considered (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

In cases where hepatic artery invasion is suspected, arterial 
resection may be considered in selected patients (Grade D).

Recommendation grade D. Inconclusive
Level of evidence III. Low

To investigate the utility of liver resection, including resec-
tion of major blood vessels (portal vein and hepatic artery) in 
the surgical treatment of hepatobiliary cancer, one meta-anal-
ysis and 16 retrospective cohort study data were referenced. 
However, prospective randomized controlled trials were not 
reported.

Portal vein resection
In a retrospective cohort study comparing a group that 

underwent PVR(+) and a group that did not PVR(–) during 
surgery for extrahepatic bile duct cancer, the following obser-
vations were made:

(1) Postoperative mortality was higher in the PVR group 
(range: 0%–19%) than in the group without PVR (range: 
0%–16%) [190-198]. However, some studies reported lower 
mortality rates in the PVR group [199,200]. A meta-analysis 
involving 1,996 patients, which combined results of these stud-
ies, indicated that the average mortality rate was 6.2% in the 
PVR group and 4.0% in the group without PVR, with the PVR 
group showing a tendency of increased mortality (OR: 1.61, 
95% CI: 1.02–2.54, p = 0.04) [201].

(2) The occurrence of postoperative complications increased 
in some studies in the PVR group [196,199]. However, most 
studies showed no significant difference in complication rate 
between the two groups [190-195,197,198,200]. A meta-analysis 
involving 2,189 patients did not demonstrate an increase in 
complications due to PVR either (OR: 1.03, 95% CI: 0.74–1.42, 
p = 0.88). However, as mentioned earlier, PVR was associated 
with a higher incidence of liver failure (OR: 1.60, 95% CI: 1.19–

2.16, p = 0.002) [201].
(3) A total of 18 retrospective cohort studies compared sur-

vival rates and a meta-analysis of these studies revealed that 
3-year and 5-year survival rates were significantly lower in the 
group without PVR than in the group with PVR (3-year OS: 
OR = 0.45, 95% CI: 0.36–0.57, p  < 0.00001; 5-year OS: OR = 
0.52, 95% CI: 0.35–0.76, p = 0.0008) [201].

However, according to a study by Lurje and others [199], the 
PVR group often had more advanced tumors (higher T-stage) 
and a higher incidence of lymph node metastasis (higher 
N-stage), both of which are adverse prognostic factors for ex-
trahepatic bile duct cancer. This suggests that the lower 3-year 
and 5-year survival rates in the PVR group might be attributed 
not to adverse effects of PVR itself, but to the fact that surgery 
was performed at a more advanced stage. On the other hand, 
cases where portal vein invasion was suspected but PVR was 
not performed ultimately resulted in R1 or R2 resections. 
Therefore, comparing survival rates of the PVR group with 
those of the group without PVR might be more valid when con-
sidering R1 or R2 resection patients. Some studies have shown 
that PVR resulted in a significant improvement in survival 
when compared to R1 or R2 resection patients [200,202,203].

In summary, among surgical procedures for extrahepatic 
bile duct cancer, PVR may potentially lead to an increased 
postoperative mortality rate. However, complications do not 
appear to show significant increases. In cases where PVR is not 
performed, resulting in incomplete resection, it is reasonable 
to expect an improvement in survival compared to cases with 
non-resection. Therefore, it is advisable to recommend the im-
plementation of PVR.

Hepatic artery resection
Studies on hepatic artery resection (HAR) during surgery for 

extrahepatic bile duct cancer are limited to relatively small co-
horts of retrospective cohort studies. When comparing a group 
that underwent HAR(+) with a group that did not HAR(–) 
during surgery for extrahepatic bile duct cancer, the following 
observations were made:

(1) Postoperative mortality rates were significantly higher 
in the HAR group in all five studies [190-192,196,198]. A me-
ta-analysis of 1,206 patients confirmed a significantly higher 
mortality rate in the HAR group (OR: 4.20, 95% CI: 1.88–9.39, 
p = 0.0005).

(2) The incidence of surgical complications was higher in the 
HAR group in three retrospective studies [192,198,204]. How-
ever, two studies [196,205] reported that HAR did not increase 
the occurrence of complications. A meta-analysis involving 
626 patients found no significant difference in the occurrence 
of complications between these two groups (OR: 1.03, 95% CI: 
0.74–1.42, p = 0.88) [201]. However, when specifically examin-
ing hepatic insufficiency, complications were more frequently 
observed in the HAR group (OR: 1.77, 95% CI: 1.23–2.54, p = 
0.002) [201].
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(3) Survival rate analysis showed that 3-year/5-year surviv-
al rates were 54.12%/46.75% in the group without HAR and 
43.90%/27.81% in the HAR group, with the HAR group show-
ing significantly lower survival rates (3-year OS: OR = 0.55, 
95% CI = 0.41–0.74, p < 0.0001; 5-year OS: OR = 0.43, 95% CI = 
0.32–0.57, p < 0.00001) [201]. However, histological examina-
tion of the resected tissue showed that the HAR group had a R0 
resection success rate similar to the group without HAR (OR: 
0.77, 95% CI: 0.37–1.61, p = 0.49), suggesting that HAR could 
effectively remove arterial invasion [201]. Ultimately, lower 
survival rates in the HAR group were more likely due to the 
fact that HAR was performed on patients with more advanced 
disease rather than direct effects of HAR.

HAR does not appear to significantly increase the incidence 
of surgical complications, although it can lead to a marked in-
crease in postoperative mortality. Thus, the safety of the proce-
dure is compromised. However, there is insufficient evidence to 
assess its effect in improving survival rates. Therefore, HAR in 
cases of suspected hepatic artery invasion in extrahepatic bile 
duct cancer should be considered for selected patients based 
on individual considerations, taking into account the patient’s 
overall cancer stage and physical condition.

KQ19. During surgery, in the frozen section examination, 
is additional resection necessary for carcinoma in situ/high-
grade dysplasia (CIS/HGD)?

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

During surgery, in the frozen section examination of the re-
sected specimen, it is not recommended to expand the surgical 
scope for additional resection when CIS/HGD is identified to 
secure negative margins (Grade B).

A total of 13 retrospective studies compared survival and 
recurrence rates between patients who underwent R0 resection 
and those with CIS/HGD or R1 resection [205-217]. Notably, 
randomized controlled studies assessing patients diagnosed 
with CIS/HGD via frozen section examinations during sur-
gery and whether they were given further resection could not 
be found. Those retrospective studies primarily compared 
final histological results, including R0 resection, R1cis, and 
R1 resection, with the ultimate goal of achieving R0 resection 
during surgery.

Within these retrospective studies, survival rates generally 
did not vary significantly between patients achieving R0 resec-
tion and those where CIS/HGD was detected in the resected 
specimen. However, the R1 resection group (indicating a pos-
itive invasive carcinoma) recorded a significantly decreased 
survival rate (Table 4). Five-year survival rates spanned from 
32% to 78.7% for the R0 resection group, 22.2% to 69% for the 
R1cis resection group, and 12% to 34.9% for the R1 resection 
group (Table 4). In instances of early-stage bile duct cancer, 

particularly without lymph node metastasis or at stages T2 or 
below, the R0 resection group exhibited markedly higher sur-
vival rates than the R1cis resection group [218,219].

For patients without lymph node metastasis, the R0 resection 
group demonstrated considerably better survival outcomes 
than the R1cis resection group. Nevertheless, their survival 
rates did not show significant disparities in cases with lymph 
node metastasis. In cases without lymph node metastasis, there 
was a significant improvement in survival rate when securing 
negative margins through additional resection in the R1cis 
group [218]. A Nagoya University study encompassing ear-
ly-stage Tis-T2N0M0 bile duct cancer patients noted that those 
with CIS/HGD in their resected specimen had lower survival 
rates than the R0 resection group. These findings suggest that 
more efforts are needed to achieve a radical resection with neg-
ative margins, especially for CIS/HGD in early-stage bile duct 
cancers. Contrarily, another study comparing T1, T2 patient 
groups and the entire patient population did not report any 
difference in survival or recurrence rate between CIS/HGD 
and R0 groups [220].

When evaluating a patient with presumed early-stage bile 
duct cancer, the patient’s overall condition and surgical scope 
must be integrated. Hence, aggressive surgery may be essential 
for enhancing survival rates via R0 resection, especially if the 
surgical scope is expanded. However, the final determination 
of early-stage extrahepatic bile duct cancer can only be ascer-
tained through postsurgical histological examination, which 
poses certain intraoperative limitations.

R0 resection is clinically the most effective treatment. In 
cases where CIS/HGD is detected, additional resection may re-
quire an excessive expansion of the surgical scope. Additional 
resection may not always be feasible, particularly when secur-
ing the proximal resection margin during major liver resection 
or segmental resections of hilar cholangiocarcinoma. In cases 
of hilar cholangiocarcinoma, there may be situations where a 
major liver resection is necessary to secure the proximal resec-
tion margin during hepaticoduodenectomy (HPD). This pro-
cedure is associated with high postoperative complications and 
mortality rates of 2.4%–29.4%. Furthermore, most studies have 
comparatively long follow-up periods with a relatively small 
number of patients, typically 15 to 40 patients, indicating that 
HPD is not a frequent procedure [206-208,221,222].

In conclusion, while malignancy and recurrence are possi-
ble in CIS/HGD cases, retrospective studies did not highlight 
a significant difference in survival or recurrence between R0 
and other groups (Table 4). Thus, if a maximal bile duct mar-
gin is achieved, further resection is not typically advocated. 
Limitations of studies included in this analysis include their 
retrospective nature, the small number of patients with HGD 
and CIS in each study, and the inability to exclude effects of 
postoperative radiotherapy and other treatments. It is import-
ant to consider that in all studies, maximum efforts were made 
to achieve R0 resection, which might have included additional 
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resection or an expansion of the surgical scope, even in cases of 
CIS/HGD.

KQ20. Is minimally invasive surgery possible for extrahepat-
ic cholangiocarcinoma?

Minimally invasive surgery can be performed for distal bile 
duct cancer (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence II. Moderate

A meta-analysis study [223] comparing minimal invasive 

pancreaticoduodenectomy and open surgery, which included 
two randomized controlled trials and 29 cohort studies with 
a total of 58,622 patients (49,875 in the open surgery group 
and 8,716 in the minimal invasive surgery group), found that 
the risk ratio for disease-free survival and overall survival at 3 
years and 5 years favored minimal invasive surgery, although 
there was no statistically significant difference. Another me-
ta-analysis study comparing the frequency of postoperative 
complications between the two groups found no significant 
difference, although the minimal invasive surgery group had 
less bleeding and a shorter hospital stay [223].

In a 2021 study, Kim evaluated the efficacy and outcomes of 
minimally invasive pancreaticoduodenectomy in comparison 

Table 4. Literatures

Study
Study 
period

Total 
no

Cancer R0 CIS/HGD R1
R0 5YSR 

(MST)
Rcis 5YSR 

(MST)
R1 5YSR 

(MST)
Survival rate 

difference

Shin et al. 
[209], 2020

2001–2015 306 PHCC 217 (71.0%) 18 (5.8%) 71 (23.2%) 34.5%  
(36 mon)

44.4%  
(41 mon)

21.0%  
(25 mon)

R0 = R1cis
> R1

Yasukawa  
et al. [205], 
2021

1990–2019 121 diBD 92 (76.0%) 15 (12.4%) 14 (11.6%) 49.5% 32.7% 19.7% LN(–);  
R0 > R1cis = R1

LN(–);
R0 = R1cis
R1cis = R1
R0 > R1 LN(+)

Park et al. 
[206], 2019

2008–2016 193 diBD 174 (90.2%) 12 (6.2%) 7 (3.6%) 59.3% 59.5% 14.3% R0 = R1cis
> R1

Yoo et al. 
[207], 2018

2001–2012 96 PHCC 59 (61.4%) 6 (6.3%) 31 (32.3%) 33 mon 30 mon 21 mon R0 = R1cis
R1cis vs.  

R1 p = 0.050
Lee et al. 

[208], 2012
2000–2009 162 PHCC 119 (73.5%) 6 (3.7%) 37 (22.8%) R0 44.5% R1 34.9% R0 = R1

Nakanishi  
et al. [210], 
2010

1989–2007 125 EHBD 96 (76.8%) 10 (8.0%) 19 (15.2%) 32.0%  
(38 mon)

48.0%  
(51 mon)

-  
(17 mon)

R0 = R1cis > R1

Sasaki et al. 
[211], 2007

1985–2005 128 EHBD 105 (82.0%) 12 (9.4%) 11 (8.6%) 35.5%  
(992 day)

22.2%  
(1,097 day)

-  
(373 day)

R0 = R1cis > R1

Wakai et al. 
[212], 2005

1988–2002 84 EHBD 64 (76.2%) 11 (13.1%) 9 (10.7%) 46.0% 69.0% - R0 = R1cis > R1

Tsukahara 
et al. [213], 
2017

1998–2013 172 EHBD 
(-Tis- 
2N0M0)

148 (86.0%) 18 (10.5%) 6 (3.5%) 78.7% 35.1%  
(4.4 yr)

-  
(1.1 yr)

R0 > R1cis
> R1

Han et al. 
[214], 2014

1995–2007 464 EHBD 340 (73.3%) 39 (8.4%) 85 (18.3%) 44.5%  
(41 mon)

20.7%  
(29 mon)

12.0%  
(18 mon)

R0 > R1cis > R1

Higuchi et al. 
[215], 2010

1972–2006 256 EHBD 185 (72.3%) 13 (5.1%) 17 (6.6%)
R241 (16.0%)

54.7% 52.4% 17.6% R0 = R1cis
R1cis > R1

Kurahara  
et al. [216], 
2017

2002–2014 100 EHBD 69 (69.0%) 16 (16.0%) 15 (15.0%) R0 = R1cis
R1cis > R1

Higuchi et al. 
[217], 2017

2004–2013 163 PHCC 113 (69.3%) 22 (13.5%) 28 (17.2%) R0 = R1cis
R1cis = R1
R0 > R1

5YSR, 5-year survival rate; MST, median survival time; LN(–), lymph node negative patient group; LN(+), lymph node positive patient group; =, survival rate 
not different significantly; >, survival rate significantly different (R0 > R1; survival rate of R0 was significantly better than survival rate of R1); PHCC, perihilar 
cholangiocarcinoma; EHBD, extrahepatic bile duct cancer; diBD, distal bile duct cancer; CIS/HGD, carcinoma in situ/high-grade dysplasia.
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with the traditional open surgical approach for treating prox-
imal cholangiocarcinoma utilizing propensity score matching 
[224]. This investigation encompassed a cohort of 91 patients 
subjected to laparoscopic procedures and another 335 patients 
who underwent conventional open surgeries [224]. Results 
showed that the minimal invasive surgery group had less es-
timated intraoperative bleeding and shortened hospital stays. 
However, long-term outcomes including cancer recurrence 
were not significantly different. It was noteworthy that the time 
taken for the minimally invasive surgery group was observed 
to be longer, a finding consistent with other studies.

The feasibility of minimally invasive surgery for proximal 
cholangiocarcinoma has been affirmed. Nevertheless, certain 
parameters including invasion of major blood vessels such as 
the portal vein, the use of neoadjuvant chemotherapy or radi-
ation therapy, obesity, and so on were excluded from compar-
ative studies. Consequently, it is imperative to underscore that 
the applicability of this surgical modality may not be universal 
for all patients. Rigorous patient selection remains paramount 
[225-227]. Additionally, proficiency and experience of the 
surgeon play a pivotal role in the success of minimal invasive 
surgeries. While a universally accepted benchmark for this 
expertise remains elusive, prevailing literature advocates that 
institutions conducting in excess of 20 pancreaticoduodenec-
tomies annually might be well-suited to adopt the minimally 
invasive approach [225,228].

Randomized controlled studies comparing minimal invasive 
surgery and open surgery for distal cholangiocarcinoma could 
not be found. Although retrospective comparative studies have 
been reported, there is currently insufficient evidence to make 
a recommendation. The grade of recommendation is pending 
[229]. Among the 9 studies included, 8 were conducted in Chi-
na. In addition, the number of cases for minimally invasive 
surgery was less than 20 in all studies except for one study, in-
dicating a small sample size. Furthermore, there was a lack of 
long-term follow-up data necessary for comparing oncological 
outcomes, including cancer recurrence and long-term obser-
vations [229-239]. Therefore, based on the discussions within 
the committee, it was determined that there was insufficient 
evidence to make a recommendation regarding the use of min-
imally invasive surgery for distal cholangiocarcinoma. Thus, a 
recommendation is pending.

KQ21. Tests required for postsurgery surveillance of extrahe-
patic cholangiocarcinoma (tumor markers and CT scans)

Imaging tests and tumor marker tests are conducted every 
3–6 months for a minimum of 5 years (Grade A).

Recommendation grade A. Strong recommendation
Level of evidence IV. Very low

The optimal surveillance period and imaging modalities fol-

lowing surgical resection for extrahepatic cholangiocarcinoma 
have not been definitively established yet. Currently, there are 
no comparative studies, retrospective studies, or randomized 
controlled trials that provide conclusive data on the best fre-
quency or choice of imaging methods.

The NCCN guidelines [240] suggest conducting imaging 
tests every 3–6 months for 2 years after surgery and then at 
intervals of 6–12 months for the subsequent 5 years. These 
tests should include CT scans and tumor marker assessments 
as baseline. Chest CT scans may also be performed. In cases 
where cancer recurrence or progression is confirmed or sus-
pected, additional imaging studies such as MRI or PET scans 
are recommended. PET scans can be beneficial not only in 
staging before surgery, but also in postoperative surveillance 
for detecting occult metastatic disease and recurrent cancer 
[240,241]. Tumor marker tests (such as CEA and CA19-9) are 
useful in the diagnosis of cholangiocarcinoma. They can also 
be conducted during postsurgery surveillance.

The ESMO guidelines propose a slightly different approach. 
Postoperatively for extrahepatic cholangiocarcinoma, they rec-
ommend clinical evaluations every three months for the initial 
two years. These evaluations should encompass tumor marker 
assessments, blood tests, and both abdominal and chest CT 
scans. Following this period, regular follow-up evaluations can 
be performed at 6-month intervals and once a year for up to 5 
years in some cases [242]. The interval might be influenced by 
the patient’s initial staging. Typically, a 3–6-month frequency 
is embraced, with adjustments made according to individual 
patient’s specific circumstances. Additionally, if recurrence is 
suspected but not clearly identified through imaging tests, the 
follow-up period may be reduced [242].

In cases where recurrence is suspected, confirmatory tests 
such as PET-18FDG, MRI, MRCP, contrast-enhanced US, EUS, 
and tissue biopsies of the suspected areas can be performed to 
confirm the recurrence [135,152].

Pathology

KQ22. Pathological diagnostic report for frozen section ex-
amination of the resected bile duct during surgery for extrahe-
patic cholangiocarcinoma

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

The pathological diagnostic report for frozen section exam-
ination of the resected bile duct during surgery for extrahepatic 
cholangiocarcinoma includes the following details (Grade B):
•  Negative (no tumor in this specimen)/Low-grade dysplasia 

(BilIN-1 or 2)
•  Atypical cell present or indefinite for neoplastic lesion 

(clinical correlation is recommended)
• HGD (BilIN-3)
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• Positive (invasive carcinoma)

KQ23. Gross examination method for surgical specimens of 
extrahepatic cholangiocarcinoma

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

Based on tumor’s location, surgical specimen for extrahepatic 
cholangiocarcinoma may encompass the CBD alone or include 
the CBD, common hepatic duct, cystic duct, and gallbladder. 
The common hepatic duct is formed when left and right intra-
hepatic ducts emerging from the liver merge. When the cystic 
duct joins the common hepatic duct, it becomes the CBD. The 
CBD continues downward, passing through the pancreatic pa-
renchyma and joins with the pancreatic duct to open into the 
duodenum at the ampulla of Vater. The extrahepatic bile duct 
is surrounded by connective tissues, while the upper portion of 
the CBD is encased within the pancreatic parenchyma. There-
fore, surgical specimen for extrahepatic cholangiocarcinoma 
can extend from below the portal vein down to the upper bor-
der of the pancreatic parenchyma.

Surgical resection margins encompass proximal and distal 
margins of the bile duct as well as circumferential margins 
where the duct is separated from surrounding connective tis-
sues (radial/circumferential margin).

During gross examination of the surgical specimen, the pa-
thologist confirms the presence of proximal or distal margins 
of the bile duct and makes an incision along the axis of the duct 
to check for any visible abnormalities within the duct. In cases 
where the gallbladder and cystic duct is included, the direc-
tion can be determined by ensuring that the cystic duct points 
downward. However, if only a portion of the CBD is resected, 
it can be challenging to identify proximal and distal margins. 
In such instances, markings placed during surgery or other 
indicators in the operating room are used as references. The 
tumor’s location is confirmed. Its size and margin of resection 
are then measured. The tumor’s size is recorded in a format like 
2.0 × 2.0 cm and the margin distance is described in centime-
ters. Lymph nodes are examined visually in connective tissues 
around the CBD and cystic duct to obtain as many as possible. 
After fixation in formalin for 24 hours, serial longitudinal sec-
tions are made along the axis of the CBD at regular intervals, 
including both proximal and distal resection margins. These 
sections ensure that all continuous cross-sections of the tumor 
are included. While longitudinal sections along the axis of the 
duct are given priority, cross-sectional sections perpendicular 
to the duct’s axis are also possible. Regardless of the direction, 
all continuous cross-sections of the tumor must be included, 
with an emphasis on including the adjacent normal epithelium 
whenever possible. This meticulous examination provides cru-
cial information for diagnosing and staging cholangiocarcino-
ma, guiding treatment decisions and postoperative follow-up.

KQ24. Essential contents to include in the pathological diag-
nosis of extrahepatic cholangiocarcinoma surgical specimens

Recommendation grade A. Strong recommendation
Level of evidence I. High

Staging of extrahepatic bile duct cancer  
(recommendation)
Staging of extrahepatic cholangiocarcinoma (distal cholan-

giocarcinoma) is reported according to the TNM classification 
of the 8th edition of the AJCC [243]. The T classification is de-
termined based on the depth of tumor invasion. The N classi-
fication is based on the number of lymph node metastases and 
the M classification is determined by the presence of distant 
metastasis.

Assessment of tumor invasion depth (T stage)
Staging of the tumor is defined as follows. The pT stage (T 

stage) is determined based on the depth of tumor invasion. The 
depth of tumor invasion is measured in centimeters (cm) as the 
vertical distance from the basal membrane of adjacent normal 
epithelium, epithelial dysplasia, or ductal dysplasia to the deep-
est invading tumor cells [244]. In cases where the tumor causes 
significant distortion and makes it difficult to observe adjacent 
normal epithelium, epithelial dysplasia, or ductal dysplasia, the 
distance to the deepest invading tumor cells is measured based 
on the appearance of the surrounding ductal wall. The depth of 
invasion is most accurately measured on slides. In cases involv-
ing fibrosis, there might be a difference between the deepest 
representative section observed with naked eyes and the slide 
where the tumor’s deepest invasion is evident. Therefore, it is 
important to create consecutive sections with the tumor entire-
ly included and measure the tumor’s size and depth accurately. 
Hence, it is crucial to measure the tumor invasion depth in all 
consecutive section slides of the tumor, with a focus on select-
ing the maximum value for inclusion in the T classification. 
In cases of tumors protruding into the ductal lumen, the max-
imum depth of invasion should be measured vertically from 
the basal membrane of adjacent normal epithelium, epithelial 
dysplasia, or ductal dysplasia.
• pTX: Primary tumor cannot be assessed
• pTis: CIS/HGD
•  pT1: Tumor invades the bile duct wall with a depth less 

than 0.5 cm
•  pT2: Tumor invades the bile duct wall with a depth of 0.5– 

1.2 cm
•  pT3: Tumor invades the bile duct wall with a depth greater 

than 1.2 cm
•  pT4: Tumor involves the celiac axis, superior mesenteric ar-

tery, and/or common hepatic artery

Lymph node metastasis evaluation (N stage)
Lymph node involvement is determined based on the num-
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ber of involved lymph nodes evaluated from the surrounding 
lymph nodes. Adequate effort should be made to ensure the 
maximum number of appropriate lymph nodes through thor-
ough visual inspection of the periductal connective tissue. Al-
though the recommended minimum number of lymph nodes 
for diagnosis of bile duct cancer has not been established, if 
typically fewer than 12 lymph nodes are examined in gastro-
intestinal tumors, there might be a risk of underestimating the 
N stage. In cases where the number of lymph nodes is insuf-
ficient, additional visual inspections may be necessary to find 
more lymph nodes.
• pNX: Regional lymph nodes cannot be assessed
• pN0: No regional lymph node metastasis
• pN1: Metastasis in one to three regional lymph nodes
• pN2: Metastasis in four or more regional lymph node

Assessment of metastasis (M stage)
Remote metastasis is described with the specific location 

of the metastasis if it is present. Remote metastasis should be 
confirmed based on clinical findings rather than just through 
pathological examination. Clinical history and imaging find-
ings should be taken into account.
• pM0: No distant metastasis
• pM1: Distant metastasis

Staging of extrahepatic bile duct cancer  
(recommendation)
Staging of extrahepatic bile duct cancer (hilar cholangio-

carcinoma) is reported according to the TNM staging system 
of the AJCC 8th edition [243]. T staging assesses the extent of 
tumor invasion. N staging looks at the number of lymph nodes 
involved. M staging is determined by the presence or absence 
of distant metastasis.

Assessment of extent of tumor involvement (T stage)
The stage of a tumor is defined as follows. The pT stage is de-

termined based on the degree to which the tumor invades ad-
jacent structures [244]. It is essential to determine if the tumor 
has invaded beyond the bile duct into the surrounding adipose 
tissue, liver parenchyma, or major vascular structures. To do 
this, creating continuous sections of the majority of the tumor 
for examination on slides is crucial for an accurate diagnosis.
• pTX: Primary tumor cannot be assessed
• pTis: CIS/HGD
•  pT1: Tumor confined to the bile duct, with extension up to 

the muscle layer or fibrous tissue
•  pT2: Tumor invades beyond the wall of the bile duct to sur-

rounding adipose tissue, or tumor invades adjacent hepatic 
parenchyma

•  pT2a: Tumor invades beyond the wall of the bile duct to 
surrounding adipose tissue

• pT2b: Tumor invades adjacent hepatic parenchyma
•  pT3: Tumor invades unilateral branches of the portal vein 

or hepatic artery
•  pT4: Tumor invades the main portal vein or its branches 

bilaterally, or the common hepatic artery; or unilateral sec-
ond-order biliary radicals with contralateral portal vein or 
hepatic artery involvement

Lymph node metastasis evaluation (N stage)
Lymph node metastasis is evaluated by examining surround-

ing lymph nodes. It is defined as follows, with the number of 
metastatic lymph nodes determining the evaluation. It is im-
portant to secure an adequate number of lymph nodes through 
thorough visual inspection of the pericholedochal connective 
tissue. While there is no established minimum number of 
lymph nodes recommended for the diagnosis of bile duct can-
cer, it is possible that the N-stage evaluation could be underes-
timated when fewer than 12 lymph nodes are examined, as is 
commonly done for digestive system tumors. In cases where an 
insufficient number of lymph nodes are examined, additional 
visual inspections may be necessary to find more lymph nodes.
• pNX: Regional lymph nodes cannot be assessed
• pN0: No regional lymph node metastasis
• pN1: Metastasis in one to three regional lymph nodes
• pN2: Metastasis in four or more regional lymph node

Assess for metastasis (M stage)
The definition of distant metastasis is as follows. In cases 

where metastasis is present, the specific location of metasta-
sis should be described. Distant metastasis is often identified 
through clinical observations and imaging findings rather 
than pathological confirmation. Thus, it is essential to refer to 
clinical history, imaging results, and other relevant informa-
tion when determining its presence.
• pM0: No distant metastasis
• pM1: Distant metastasis

Histological type and grade
Histological types are reported according to the World 

Health Organization (WHO) classification of digestive system 
tumors [245].

Adenocarcinoma is the most common and representative his-
tological type. Many other tumor types are derived from this 
type. Adenocarcinoma is further classified based on differen-
tiation into well-differentiated, moderately differentiated, and 
poorly differentiated subtypes. Discrepancies in differentiation 
between preoperative biopsy tissues and surgical specimens 
can occur due to intratumoral heterogeneity of tumor differen-
tiation.

Intraductal papillary neoplasm of the bile duct is character-
ized by formation of papillary-shaped lesions on the bile duct 
mucosa. It can be visually observed growing inside the duct. It 
may include invasive components in 40%–80% of cases, neces-
sitating a thorough histopathological examination of the entire 
lesion.
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Adenosquamous carcinoma often arises from adenocarcino-
ma. It can be diagnosed as adenosquamous carcinoma when 
more than 30% of the composition is observed as squamous 
cell carcinoma after a thorough histological examination of the 
proportion of adenocarcinoma and squamous cell carcinoma.

Mixed adenoneuroendocrine carcinoma is a rare cancer type 
in which both adenocarcinoma and neuroendocrine tumors 
are observed together. The diagnosis is made based on the 
proportion of the two tumors after a thorough histological ex-
amination. Classification of included neuroendocrine tumors 
follows the criteria for mitosis and Ki-67 labeling index as 
specified in the WHO classification of digestive system tumors.
• Adenocarcinoma
•  Intraductal papillary neoplasm with an associated invasive 

carcinoma
•  Mucinous cystic neoplasm with an associated invasive car-

cinoma
• Mucinous adenocarcinoma
• Clear cell adenocarcinoma
• Signet-ring cell carcinoma
• Adenosquamous carcinoma
• Squamous cell carcinoma
• Undifferentiated carcinoma
• Mixed adenoneuroendocrine carcinoma
• Large cell neuroendocrine carcinoma
• Small cell neuroendocrine carcinoma
• Neuroendocrine carcinoma (poorly differentiated)

Histological grading is reported based on tumor differentia-
tion as follows.
•  Grade 1: Well differentiated (greater than 95% of tumor 

composed of glands)
•  Grade 2: Moderately differentiated (50% to 95% of tumor 

composed of glands)
•  Grade 3: Poorly differentiated (less than 50% of tumor 

composed of glands)
• Grade 4: Undifferentiated

Tumor location, size, resection margin assessment,  
and presence of epithelial lesions
Tumor location: during gross examination, the location of 

the tumor is assessed by opening the bile duct along its axis. 
The location of the tumor is reported in terms of whether it is 
in the CBD, hepatic ducts, cystic duct, gallbladder, periampul-
lary region, or intrahepatic ducts (horizontal extension). The 
center of the tumor is also evaluated for its specific position. 
Additionally, the report should include whether the tumor has 
invaded surrounding structures such as adjacent connective 
tissues, pancreatic parenchyma, peri-ampullary region, duo-
denum, hepatic parenchyma, or major blood vessels (vertical 
extension).

Tumor size: tumor size is measured in centimeters (cm) by 
determining both the longest axis (longest length) and the 

perpendicular axis (shortest length). Measuring the size from 
continuous slide sections under a microscope provides a more 
accurate measurement than visual measurements with naked 
eye.

Resection margin assessment
Extrahepatic bile duct resection specimens: proximal biliary 

duct margin, distal biliary duct margin, and margin around 
the bile duct where the bile duct has been dissected from soft 
tissue are evaluated.

Pancreaticoduodenectomy specimen: distal biliary tract 
margin, pancreatic neck margin, pancreatic SMV/PV sulcus, 
retroperitoneal margin, proximal gastrointestinal tract margin, 
distal gastrointestinal tract margin, and margin around the 
bile duct are evaluated.

For hilar cholangiocarcinoma specimens, liver parenchymal 
resection margin, proximal bile duct resection margin, distal 
bile duct resection margin, and resection margin around the 
bile duct are evaluated.

For each resection margin, the presence or absence of tumor 
infiltration is reported. If the margin is negative, the safe-
ty distance between the tumor and the resection margin is 
measured. It is important to assess whether a sufficient safety 
distance has been achieved, as it has been suggested that a 
distance of less than 0.5 cm is associated with a higher risk 
of recurrence compared to distances of 0.5 cm or more [246]. 
Additionally, if there are high-grade epithelial lesions present 
at the resection margin, this information can be reported as an 
additional note.

Presence of intraepithelial lesions or mucosal dysplasia in 
adjacent epithelium
If there is concomitant intraepithelial lesions or mucosal 

dysplasia in adjacent epithelium, it may be reported as an 
additional pathological finding because the presence of such 
dysplasia increases the risk of recurrence. In such cases, low-
er-grade dysplasia might be observed in surgical specimens 
outside of the tumor region. This is not reported. The focus 
should primarily be on reporting HGD or BilIN 3 lesions.

Chemotherapy

KQ25. Postoperative adjuvant chemotherapy drugs in pa-
tients with radical resection for bile duct cancer

Postoperative adjuvant therapy with fluoropyrimidine-based 
chemotherapy is recommended for patients with radical resec-
tion of extrahepatic bile duct cancer (Grade A).

Recommendation grade A. Strong recommendation
Level of evidence I. High

Research on adjuvant therapy for patients with bile duct can-
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cer has been ongoing for a long time. However, due to diverse 
clinical characteristics and surgical techniques associated with 
intrahepatic bile duct cancer, extrahepatic bile duct cancer, and 
gallbladder cancer, large-scale clinical studies have not been 
conducted yet. As a result, until recently, there was no standard 
treatment as postoperative adjuvant chemotherapy.

While retrospective studies and meta-analyses have shown 
that adjuvant chemotherapy/radiation therapy may improve 
survival in patients with positive surgical margins or lymph 
node involvement in bile duct cancer, it is challenging to es-
tablish a definitive standard regimen for adjuvant chemother-
apy [247]. The European Study Group for Pancreatic Cancer 
(ESPAC)-3 periampullary trial was a prospective comparative 
phase III study that compared observation alone to treatment 
with 5-fluorouracil (5-FU)/leucovorin and gemcitabine in pa-
tients who underwent surgery for periampullary tumors. This 
multicenter study involved bile duct cancer patients of over 100 
institutions from Europe, Australia, Japan, Canada, and other 
regions [248]. Although the number of bile duct cancer patients 
in the study was limited to only 96 out of 428 patients and the 
evidence for postoperative adjuvant chemotherapy in bile duct 
cancer was still insufficient, adjusted survival analysis showed 
that the group receiving adjuvant chemotherapy had better 
overall survival than the observation group (HR: 0.75, p = 0.03). 
Based on these findings, the 5-FU/leucovorin regimen has been 
used as a postoperative adjuvant therapy for patients with rad-
ically resected bile duct cancer in South Korea. Recently, three 
comparative studies on adjuvant therapy for bile duct cancer 
have been reported. The PRODIGE 12-ACCORD 18 study was 
a phase III study conducted in France, comparing surveillance 
with gemcitabine-oxaliplatin (GEMOX) combination therapy 
in a total of 196 patients with bile duct cancer. While this study 
showed a potential difference in relapse-free survival between 
the GEMOX group (30.4 months) and the surveillance group 
(18.5 months, p = 0.48), there was no statistically significant 
difference in overall survival (75.8 months for the GEMOX 
group and 50.8 months for the surveillance group, p  = 0.74). 
The BCAT phase III study conducted in Japan focused on a 
total of 226 patients with perihilar and intrahepatic bile duct 
cancer. This study compared a group of patients receiving gem-
citabine monotherapy with a group undergoing postoperative 
surveillance. Similar to the PRODIGE 12-ACCORD 18 study 
[249], the BCAT study did not show a significant difference 
in progression-free survival (36.0 months for the gemcitabine 
group and 39.9 months for the surveillance group, p = 0.693). 
The overall survival was 62.3 months for the gemcitabine 
group and 63.8 months for the surveillance group (p = 0.964). 
Results of these two studies suggest that gemcitabine-based 
chemotherapy might not play a significant role in postoperative 
adjuvant therapy. However, confirmation is needed regarding 
ongoing phase III studies on gemcitabine-cisplatin combi-
nation therapy. The BILCAP study conducted in the United 
Kingdom compared a group of 447 patients with resected bile 

duct cancer (intrahepatic, extrahepatic, and muscle-invasive 
gallbladder cancer) who received capecitabine (1,250 mg/m2, 
twice daily, days 1–14, every 3 weeks for a total of 8 cycles) with 
a surveillance group [250]. Intention-to-treat analysis showed 
no statistical significance. However, when analyzed according 
to the per-protocol plan, the capecitabine group demonstrat-
ed a significant improvement in relapse-free survival (24.4 
months vs. 17.5 months in the surveillance group, p = 0.0093). 
The overall survival period also showed a significant improve-
ment (53 months in the capecitabine group vs. 36 months in 
the surveillance group, p  = 0.0028). Based on these findings, 
international guidelines currently recommend capecitabine as 
the standard adjuvant therapy for radically resected bile duct 
cancer patients.

Radiotherapy

KQ26. Is radiation therapy (chemoradiotherapy) useful in 
patients with locally recurrent extrahepatic bile duct cancer 
after resection surgery?

Consider administering (chemoradiotherapy) radiation ther-
apy to patients with locally recurrent extrahepatic bile duct 
cancer after resection surgery (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence  III. Low

There have been four retrospective studies reporting on 
the role of radiation therapy in patients with locally recur-
rent extrahepatic bile duct cancer after resection surgery 
[251-254]. When chemoradiotherapy was administered, the 
median overall survival ranged from 16 to 41 months [251-
254] and the 1-year local control rate ranged from 59% to 67% 
[251,252]. Grade 3 or higher gastrointestinal side effects were 
either absent [251,253] or reported in less than 3% [252]. It has 
been reported that administering chemoradiotherapy could 
increase progression-free survival [251,252] or overall survival 
compared to radiation therapy alone [252]. Moreover, when 
the biologically effective dose exceeded 59 Gy, it could lead to 
improved local control rates and overall survival compared to 
cases where the dose was below 59 Gy [252].

KQ27. Is radiation therapy after radical resection surgery 
useful in patients with extrahepatic bile duct cancer?

Consider administering adjuvant chemoradiotherapy after 
radical resection surgery in patients with extrahepatic bile duct 
cancer (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence II. Moderate
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It is recommended to consider administering adjuvant 
chemoradiotherapy when the resection margin is R1 after rad-
ical resection surgery in patients with extrahepatic bile duct 
cancer (Grade A).

Recommendation grade A. Strong recommendation
Level of evidence II. Moderate

Studies have compared treatment outcomes based on the 
administration of adjuvant (chemo)radiation therapy after rad-
ical resection surgery for extrahepatic bile duct cancer. These 
studies included eight retrospective studies [255-261] and three 
meta-analyses [262-264].

The eight retrospective studies included single-center publi-
cations from South Korea [255,256], a single-center publication 
from Japan [257,258], and a research analysis using data from 
the National Cancer Database (NCDB) in the United States 
[259-261]. Additionally, a multicenter retrospective study in 
South Korea involving a large number of patients was recently 
published.

Initially, studies were primarily focused on evaluating the 
efficacy of postoperative radiation therapy in patients with 
positive resection margins. Gwak and colleagues reported that 
the median disease-free survival increased from 10 months to 
21 months when postoperative radiation therapy was adminis-
tered in patients with positive resection margins [251].

Todoroki and colleagues [253] reported that postoperative ra-
diation therapy in patients with perihilar extrahepatic bile duct 
cancer extended the median overall survival from 10 months to 
32 months. Similarly [257], Kobayashi and colleagues observed 
that postoperative radiation therapy for patients with perihilar 
extrahepatic bile duct cancer with resection margins of 5 mm 
or less or positive resection margins increased the 3-year over-
all survival rate from 23% to 47% [254].

Recently, studies have expanded beyond the scope of patients 
with positive resection margins. They have included a relatively 
large number of patients. Among these studies, Chang and col-
leagues [252] conducted a multivariate analysis on 328 patients 
with extrahepatic bile duct cancer located proximal to hepatic 
duct confluence, excluding perihilar bile duct cancer. Their 
analysis confirmed that postoperative chemoradiotherapy was 
an independent prognostic factor for disease-free survival and 
overall survival [252].

In the United States, numerous studies have reported effects 
of postoperative (chemo)radiotherapy based on data from the 
NCDB. Among these studies, Hoehn and colleagues conducted 
an analysis focusing on patients with perihilar and proximal 
extrahepatic bile duct cancer [255]. Nassour and colleagues 
have concentrated on patients with proximal extrahepatic bile 
duct cancer [256]. Additionally, Kamarajah and colleagues 
have analyzed patients with distal extrahepatic bile duct cancer 
[257]. All three studies confirmed that postoperative (chemo)
radiotherapy significantly improved overall survival compared 

to surgery alone, irrespective of the margin status. Particularly, 
Hoehn and Kamarajah reported that postoperative (chemo)
radiotherapy had benefits regardless of the margin status 
[255,257].

The most recent analysis involved 1,475 patients with peri-
hilar extrahepatic bile duct cancer who underwent radical 
surgery at 14 different institutions in South Korea. Results in-
dicated that patients who received postoperative (chemo)radio-
therapy experienced significant improvements in disease-free 
survival and overall survival regardless of the presence of posi-
tive margins or lymph node involvement.

Three separate meta-analyses were conducted, each focusing 
exclusively on retrospective observational studies of patients 
with extrahepatic bile duct cancer, excluding cases of intrahe-
patic bile duct cancer, gallbladder cancer, and pancreatic head 
cancer. These meta-analyses comprising 10 [262], 8 [263], and 
23 [264] papers, respectively, reported that postoperative (che-
mo)radiotherapy was associated with a statistically significant 
increase in overall survival compared to surgery alone.

Several studies have demonstrated a decrease in local recur-
rence rate following postoperative (chemo)radiotherapy. For 
example, Gwak and colleagues reported that in patients with 
positive margins who received postoperative radiotherapy, 
local recurrence rates decreased from 61.7% to 35.6% [251]. 
Todoroki and others confirmed a reduction in local recurrence 
rate from 68.8% to 20.8% in patients who underwent postoper-
ative radiotherapy [253].

Kim’s study [258] indicated that not only patients with posi-
tive margins, but also those with negative margins and negative 
lymph nodes experienced significantly lower local recurrence 
rates when treated with postoperative (chemo)radiotherapy.

Unresectable cases
Diagnosis & biliary drainage

KQ28. What are recommended diagnostic methods for pa-
tients with unresectable extrahepatic bile duct cancer?

In patients with unresectable extrahepatic bile duct cancer, 
it is recommended to perform a combination of endoscopic 
biopsy tissue examination and brush cytology for pathological 
diagnosis (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

Pathological diagnosis in patients with unresectable extra-
hepatic bile duct cancer has mainly been studied through ret-
rospective research. Randomized controlled trials comparing 
diagnostic methods are lacking, making it difficult to establish 
clear evidence for one diagnostic method over another. In cases 
of unresectable extrahepatic bile duct cancer, a diagnosis can 
sometimes be made based on clinical findings through imag-
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ing diagnostic methods when there are clear signs. However, 
in many cases, the test for pathological diagnosis is essential 
when making a diagnosis and determining treatment plans.

There are several methods for pathological diagnosis of 
extrahepatic bile duct cancer, including brush cytology via 
retrograde cholangiopancreatography and FNA with tissue 
examination using endoscopic ultrasound [265]. Among these 
methods, brush cytology using endoscopy has the advantage 
of relatively higher diagnostic accuracy [266]. However, using a 
single method may have limitations [267]. Combining different 
diagnostic methods can improve accuracy [268-270]. Brush cy-
tology has the advantage of not requiring significant additional 
resources or costs [59]. Endoscopic ultrasound-based exam-
inations have lower diagnostic accuracy than other methods 
mentioned above. They are generally not preferred due to po-
tential complications [54,269,271]. Using the PTBD approach 
for brush cytology can achieve a sensitivity of 78%. However, 
it comes with a high false-positive rate (22%–29%), making it 
challenging to completely rule out malignant bile duct obstruc-
tion even when results are negative [272].

In cases of unresectable extrahepatic bile duct cancer, there 
are two main methods for pathological diagnosis: direct POC 
using a peroral upper gastrointestinal endoscope and the Spy-
Glass system (SpyGlass Direct Visualization System) [273,274]. 
Direct POC has the advantage of being able to visually observe 
the lesion directly and collect tissue samples from the desired 
area. However, when it comes to observing the upper part of 
the bile duct, maintaining the position of the endoscope can 
be challenging, making it less effective for proximal bile duct 
observation. Additionally, if the cause of bile duct obstruction 
originates from outside the bile duct, the accuracy of tissue 
sampling may significantly decrease, which is a limitation of 
this method. On the other hand, reported diagnostic sensitivi-
ty and accuracy of SpyGlass system-guided cholangioscopy are 
76.5%–88.0% and 77.0%–90.0%, respectively.

Compared to tissue sampling through ERCP-guided cholan-
gioscopy, direct POC showed a sensitivity of 92.3% and a diag-
nostic accuracy of 93.6% in diagnosing malignancy among 32 
patients where malignancy was not detected [275-279]. How-
ever, very few prospective comparative studies are available to 
provide robust evidence regarding the superiority of one meth-
od over the other.

When performing tissue sampling through ERCP, there is a 
risk of complications associated with the procedure, which can 
lead to cholangitis. This could potentially impact the prognosis 
of patients with bile duct cancer [63,280]. However unresect-
able extrahepatic bile duct cancer is often associated bile duct 
obstruction. Therefore, it is not easy to consider that the addi-
tional performance of biliary drainage procedures for patho-
logical diagnosis increases the risk of cholangitis [281,282].

Therefore, when considering diagnostic methods for unre-
sectable extrahepatic bile duct cancer, a combination of en-
doscopic choledochoscopy tissue examination and brushing 

cytology using an endoscope is primarily recommended.

KQ29. What is the effective method for bile duct drainage in 
unresectable proximal extrahepatic bile duct cancer?

In cases where bile duct drainage is necessary for unresect-
able proximal extrahepatic bile duct cancer, consider endo-
scopic bile duct drainage using a metal stent (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence III. Low

Research on drainage procedures in patients with unresect-
able malignant distal bile duct obstruction has been system-
atically and comprehensively conducted. However, studies 
focusing exclusively on bile duct cancer patients are scarce. In 
existing research, the majority of causes of malignant distal 
bile duct obstruction were pancreatic cancer, while approxi-
mately one-fourth resulted from bile duct cancer. Regarding 
patients’ quality of life, a prospective cohort study involving 
unresectable malignant bile duct obstruction patients found 
significant improvement in social functioning (RR = 0.11, 95% 
CI: 0.03–0.19) and mental health (RR = 0.036, 95% CI: 0.011–
0.08) after endoscopic drainage [283].

In retrospective studies of patients with unresectable ma-
lignant distal bile duct obstruction, it has been reported that 
endoscopic drainage with metal stents, when necessary, can re-
sult in a shorter hospital stay (14 days vs. 8 days, p = 0.001) and 
a lower complication rate (67% vs. 31%, p = 0.00002) compared 
to performing preventive bypass surgery [284]. Randomized 
comparisons of endoscopic drainage and surgical bypass sur-
gery in patients with unresectable malignant distal bile duct 
obstruction showed no significant difference in patient surviv-
al or complication rate [285].

Randomized comparative studies or meta-analyses com-
paring endoscopic drainage and PTBD in malignant bile duct 
obstruction had limitations due to predominant occurrence of 
distal bile duct obstruction at the ampullary level. Although 
PTBD showed an advantage in terms of treatment success, it 
did not demonstrate difference in 30-day survival or compli-
cation rate [286,287]. To date, a proper comparative analysis 
between the two procedures in malignant distal bile duct ob-
struction has not been adequately conducted [286,287].

Several randomized controlled trials and meta-analyses com-
paring the effectiveness of plastic stents and metal stents in 
patients with inoperable bile duct obstruction have been con-
ducted. However, studies exclusively involving bile duct cancer 
patients have not been reported yet. Most studies included a 
substantial number of pancreatic cancer patients, which had 
several limitations. Nevertheless, metal stents were found to be 
beneficial [288-291]. In meta-analyses, when stents were insert-
ed endoscopically or percutaneously, metal stents were superior 
in terms of stent patency, with an approximately 4.45-month 
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advantage (95% CI: 0.31–8.59). However, there were no sig-
nificant differences in overall survival or 30-day survival rate 
between the two groups. It was worth noting that this study in-
cluded patients with distal bile duct obstruction, which might 
not be directly applicable to lower bile duct obstruction [288]. 
In a randomized controlled study specifically targeting patients 
with lower bile duct obstruction, the patency duration of metal 
stents was significantly longer, lasting 273 days compared to 
126 days for plastic stents (p = 0.006). However, that study did 
not include patients with bile duct cancer. It was focused solely 
on pancreatic cancer and periampullary tumors, which was a 
limitation [289].

On the other hand, results were different when comparing 
covered and uncovered metal stents in randomized controlled 
studies and meta-analyses [292-297]. In a randomized con-
trolled study where percutaneous stent insertion was per-
formed only for patients with CBD tumors, the patency dura-
tion of covered stents (179.5 days) was significantly longer than 
that of uncovered stents (133.1 days) (p = 0.002). Complication 
rates were similar between covered and uncovered stents. How-
ever, patients’ survival duration showed a significant advantage 
for covered stents (243.5 days) compared to uncovered stents 
(180.5 days) (p  < 0.05) [294]. Other randomized controlled 
studies also showed that covered stents were superior to uncov-
ered stents in terms of stent occlusion and patency. However, 
subgroup analysis revealed no significant occlusion between 
covered and uncovered stents for patients with bile duct cancer 
[292]. Remaining studies did not show any significant occlu-
sion and potency either between covered and uncovered stents 
[292,293,295,296].

In a randomized controlled study comparing fully covered 
metal stents of different diameters (8 mm and 10 mm) in pa-
tients with inoperable malignant lower bile duct obstruction, 
there were no significant differences in patient survival, ad-
verse events, or bile duct obstruction recurrence rates [298].

In a randomized controlled study comparing the effective-
ness of metal stents with anti-reflux valves to reduce bile duct 
obstruction in patients with inoperable malignant lower bile 
duct obstruction, patient survival and adverse event rates in the 
group receiving metal stents with anti-reflux valves were sim-
ilar to those receiving conventional metal stents. However, the 
duration of bile duct patency was superior when using stents 
with anti-reflux valves (407 days vs. 220 days, p = 0.013) [299]. 
However, that study was a small-scale pilot study conducted at 
a single institution. Further research is needed to generalize its 
results [299].

Contrasting results seen in various studies can be attributed 
to the lack of standardized criteria for evaluating the efficacy of 
bile duct drainage [300]. The utilization of standardized evalu-
ation methods, such as the Tokyo criteria proposed in Japan, is 
expected to facilitate more straightforward meta-analyses and 
yield more precise results [301]. Moreover, it is necessary to es-
tablish standardized criteria tailored to the domestic context in 

South Korea.
Recently, in cases where ERCP is challenging, ultrasound- 

guided PTBD is being attempted as an alternative to PTBD 
[302]. In a multicenter prospective study, ultrasound-guided 
PTBD demonstrated a technical success rate of 95.8% and a 
clinical success rate of 89.5%. Rate of complications reported 
was 10.5%, indicating that this approach, when performed by 
experts, could be a relatively safe as an effective alternative 
[303].

In a randomized controlled study comparing the effective-
ness of PTBD and ultrasound-guided biliary drainage in pa-
tients with inoperable malignant lower bile duct obstruction, 
there were no significant differences in success rate or quality 
of life [304]. Additionally, in another study, the group under-
going ultrasound-guided biliary drainage had a lower rate of 
complications [305].

In a randomized controlled study conducted in South Ko-
rea on patients with inoperable malignant lower bile duct 
obstruction to compare the effectiveness of ERCP with ultra-
sound-guided biliary drainage, both groups had similar techni-
cal and clinical success rates. However, the ultrasound-guided 
group had stent dislocation in 2 cases and stent blockage due 
to debris in 6 cases. In the ERCP group, stent blockage due to 
tumors was observed in 9 cases. The ERCP group had a high-
er incidence of complications such as pancreatitis (19.7% vs. 
6.3%, p = 0.03) and required more repeat procedures (42.6% vs. 
15.6%, p = 0.001) [306].

KQ30. In cases of unresectable perihilar cholangiocarcino-
ma, what is an effective biliary drainage procedure?

In cases of unresectable perihilar cholangiocarcinoma re-
quiring biliary drainage, plastic or metal stent-based biliary 
drainage procedures are considered (Grade A).

Recommendation grade A. Strong recommendation
Level of evidence II. Moderate

Studies comparing effects of ERCP and PTBD in perihilar 
cholangiocarcinoma are rare. Therefore, the choice of biliary 
drainage method often depends on the physician’s experience 
and proficiency as well as facilities available at the hospital. 
Generally, in Bismuth type I-II perihilar cholangiocarcinoma 
cases requiring biliary drainage, ERCP is preferred over PTBD 
[307,308]. However, there is a debate over the appropriate bili-
ary drainage method for Bismuth type III-IV perihilar cholan-
giocarcinoma. Moole et al. [309] have conducted a meta-anal-
ysis of five retrospective studies comparing PTBD and ERCP 
and reported that PTBD is more effective in draining bile (OR: 
4.94, 95% CI: 2.09 to 11.72). In that study, the overall frequency 
of complications, including cholangitis and pancreatitis, did 
not differ significantly between the two methods. However, 
PTBD was associated with a higher risk of postprocedure 
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bleeding (OR: 5.39, 95% CI: 1.38 to 21.15). Coelen et al. [310] 
have conducted a multicenter randomized study comparing 
ERCP and PTBD in resectable perihilar cholangiocarcino-
ma. However, they had to terminate the study early due to a 
higher mortality rate in the PTBD group. On the other hand, 
recently published studies on biliary drainage using ERCP in 
perihilar cholangiocarcinoma showed success rates of over 85% 
[311,312]. For effective biliary drainage, it is crucial to select 
non-obstructed bile ducts in the hepatic parenchyma without 
inflammation [313]. However, in the case of Bismuth type III-
IV perihilar cholangiocarcinoma where both right and left he-
patic ducts along with their branches are often obstructed, the 
choice of the appropriate drainage method (such as ERCP or 
PTBD) should be determined based on the patient’s condition, 
including factors such as the extent of tumor invasion, anatom-
ical changes due to previous surgeries, the presence of multiple 
lesions, and other relevant factors.

Randomized controlled studies comparing effects of plastic 
stents and metal stents used in ERCP for unresectable perihi-
lar cholangiocarcinoma patients have been reported. Three of 
them demonstrated that metal stents were superior to plastic 
stents in terms of bile drainage effectiveness [314] with a longer 
patency period. Although metal stents have higher cost than 
platic stents, they are more cost-effective due to a reduced need 
for reintervention [315]. These results were consistent with 
findings of three retrospective studies [316-318].

A prospective study by Perdue et al. [319] comparing compli-
cations within 30 days found that plastic stents were associated 
with a higher rate of complications including cholangitis, stent 
occlusion, migration, perforation, and additional drainage 
procedures (either endoscopic or percutaneous) (32% vs. 9%, 
p  = 0.027). However, in a multicenter retrospective study by 
Choi et al. [320], the time between plastic stent insertion and 
performing percutaneous drainage was longer (836.43 days vs. 
586.40 days, p = 0.039). In a prospective study by Iwasaki et al. 
[321], although plastic stents resulted in a shorter patency pe-
riod (66 days vs. 105 days, p = 0.04), plastic stents had a higher 
success rate for reintervention using endoscopy (96.5% vs. 55%, 
p = 0.0002).

There is a debate regarding whether bilateral drainage is nec-
essary in patients with perihilar cholangiocarcinoma.

A randomized controlled study conducted by Lee et al. [312] 
compared endoscopic biliary drainage with metal stents. It 
found that bilateral drainage and unilateral drainage had sim-
ilar technical success rates. However, bilateral drainage had 
a longer patency period and a lower need for reintervention 
than unilateral drainage. On the other hand, in a randomized 
controlled study by Hakuta et al. [322], there was no significant 
difference between bilateral drainage and unilateral drainage 
groups of patients who underwent endoscopic biliary drainage 
with metal stents. A meta-analysis study of two randomized 
controlled studies and five retrospective studies reported that 
bilateral biliary drainage with metal stents during endoscopic 

biliary drainage had a significantly lower reintervention rate 
than unilateral drainage (OR: 0.59, 95% CI: 0.40–0.87, p  =  
0.009). However, technical success and complication rates were 
similar between the two groups. Two retrospective studies 
comparing plastic stents, metal stents, bilateral drainage, and 
unilateral drainage in endoscopic biliary drainage found that 
bilateral drainage with metal stents had the best outcomes 
[323,324].

On the other hand, in a meta-analysis study regarding percu-
taneous drainage, there were no significant differences in tech-
nical success rates, drainage effectiveness, complications, or 
survival periods between bilateral drainage with metal stents 
and unilateral drainage [315].

Furthermore, a study by Vienne et al. [325] using CT volum-
etry reported an increased survival rate when more than 50% 
of the total liver volume was drained (119 days vs. 59 days, p = 
0.005).

Studies comparing covered and uncovered metal stents in 
endoscopic biliary drainage for perihilar cholangiocarcinoma 
patients have not been reported yet. All studies except one 
used uncovered metal stents. Yoshida et al. [326] have inserted 
6 mm diameter uncovered metal stents side by side to prevent 
stent occlusion due to tumor and facilitate reintervention. They 
achieved a high technical success rate and effective bile drain-
age, but reported gallbladder inf lammation in 3% and liver 
abscess in 7% of cases.

In contrast, a retrospective study by Shim et al. [314] on per-
cutaneous drainage compared bilateral drainage, unilateral 
drainage, covered, and uncovered metal stents. There were no 
significant differences in success rates, complications, survival 
periods, or stent patency between groups. In endoscopic biliary 
drainage using metal stents, meta-analysis studies and ran-
domized controlled studies consistently found no significant 
differences between side-by-side and stent-in-stent methods 
[327].

Recently, there has been an increasing trend in performing 
ultrasound-guided biliary drainage procedures as an alter-
native to ERCP. In two retrospective studies on patients with 
unresectable perihilar cholangiocarcinoma for whom ERCP 
failed or was not feasible, the technical success rate of ultra-
sound-guided biliary drainage was over 90%, with effective 
biliary drainage achieved in over 70% of cases [328,329].

In a study by Minaga et al. [329], there were no procedure-re-
lated deaths. However, in a study by Moryoussef et al. [328], 
one (5.6%) patient died due to bleeding at the procedure site. 
Additionally, Kongkam et al. [330] conducted a prospective 
multicenter study comparing a group of patients who under-
went a combination of ERCP/ultrasound-guided biliary drain-
age with a group that underwent percutaneous biliary drain-
age. They found that the ERCP group had fewer instances of 
biliary obstruction. However, complication and mortality rates 
were similar between the two groups.
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Chemotherapy

KQ31. Can palliative (first-line) chemotherapy be recom-
mended for patients with localized or metastatic bile duct can-
cer?

In cases of locally advanced or metastatic extrahepatic bile 
duct cancer where palliative (first-line) chemotherapy has been 
administered and the disease has progressed, palliative(sec-
ond-line) cytotoxic chemotherapy is recommended (Grade A).

Recommendation grade A. Strong recommendation
Level of evidence I. High

A recent randomized, multicenter phase 3 study known as 
the ABC-06 study conducted in the United Kingdom compared 
patients with advanced bile duct cancer who had experienced 
progression after initial gemcitabine/cisplatin combination 
therapy. One group received FOLFOX combination therapy, 
while the other group underwent aggressive symptom control 
only. Results demonstrated that the FOLFOX treatment group 
had an extended overall survival of 6.2 months compared to 
5.3 months in the symptom control group (HR: 0.69, p = 0.031) 
[331]. These findings have led to the current recommendation 
in guidelines for FOLFOX as a second-line treatment for pa-
tients with bile duct cancer who have failed initial gemcitabine/
cisplatin therapy. However, the improvement in the median 
overall survival was less than one month in that study. In 
addition, the study had a primary goal of evaluating progres-
sion-free survival. Furthermore, it utilized longer intervals of 
three months for response assessment, which was longer than 
the typical 6–8 weeks. These factors suggest that cytotoxic 
chemotherapy is more effective than a conservative approach. 
However, further research is necessary to determine whether 
FOLFOX therapy is the optimal choice.

In a prospective randomized phase 2 study conducted by 
Choi and colleagues in South Korea, the effectiveness of FOLF-
OX was compared with that of FOLFIRI as second-line che-
motherapy for 120 patients with bile duct cancer. The 6-month 
survival rate did not show a significant difference (54.1% for 
the FOLFOX group and 44.1% for the FOLFIRI group, p = 
0.677) [332]. Another South Korean study, known as the NIF-
TY study, involved a relatively large-scale prospective phase 
2b study comparing liposomal irinotecan, a combination 
therapy with 5-FU/leucovorin, against 5-FU/leucovorin as a 
second-line therapy in patients with advanced bile duct cancer 
[333]. The primary endpoint of progression-free survival was 
significantly extended in the liposomal irinotecan, 5-FU/leu-
covorin group, with a duration of 7.1 months compared to 1.4 
months in the 5-FU/leucovorin group (HR: 0.56, p = 0.0019). 
The overall survival period also exhibited a meaningful ex-
tension, with the liposomal irinotecan, 5-FU/leucovorin group 
reaching 8.5 months compared to 5.5 months in the 5-FU/

leucovorin group (HR: 0.68, p = 0.0349). This study suggested 
the potential for liposomal irinotecan and 5-FU/leucovorin as 
a second-line therapy.

KQ32. Can palliative (second-line) chemotherapy be recom-
mended for localized or metastatic bile duct cancer?

For patients with localized or metastatic extrahepatic bile 
duct cancer who have received palliative (first-line) chemo-
therapy, it is recommended to consider targeted therapy as a 
second-line treatment if they are appropriate candidates for it 
(Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence II. Moderate

A phase 3 study was conducted on patients with advanced 
cholangiocarcinoma who had previously failed treatment with 
IDH-1 mutations. It compared the IDH-1 inhibitor ivosidenib 
with a placebo in a randomized 2:1 allocation and found that 
the progression-free survival was 2.7 months in the Ivosidenib 
group and 1.4 months in the placebo group, showing a signifi-
cant difference (HR = 0.37, p < 0.0001). However, when it comes 
to overall survival, the Ivosidenib group had a longer survival 
time of 10.8 months than the placebo group at 9.7 months, al-
though this difference did not reach statistical significance (HR 
= 0.69, p  = 0.06) [334,335]. In this study, when patients with 
IDH-1 mutations were assigned to the placebo group and their 
tumors progressed, they were allowed to switch to the active 
treatment. This allowance for treatment switching was inter-
preted as having an impact on survival outcomes. Considering 
this, the recent approval by the U.S. FDA allows the use of ivos-
idenib as a second-line treatment for advanced cholangiocarci-
noma patients who have previously failed treatment with IDH-
1 mutations.

Pemigatinib, another targeted therapy, exhibited a response 
rate of 35.5% in a phase 2 study involving 146 patients with 
locally advanced or metastatic cholangiocarcinoma who had 
FGFR2 fusion or rearrangement [336]. Infigratinib adminis-
tered as a second-line treatment to 122 patients with FGFR2 
fusion or rearrangement-positive locally advanced or metastat-
ic cholangiocarcinoma demonstrated a response rate of 23.1% 
[337]. While these studies were single-arm phase 2 trials, they 
presented promising response rates compared to traditional 
second-line therapies and exhibited a manageable toxicity 
profile. These findings suggest that FGFR inhibitors may be 
appropriate second-line treatments for cholangiocarcinoma 
patients with FGFR2 gene fusion/rearrangement. Based on 
these results, the U.S. FDA has granted accelerated approvals 
for pemigatinib and infigratinib. The UK’s NICE has also 
approved them for treating patients with FGFR2 gene fusion/
rearrangement. However, these treatments have not yet been 
approved for use in South Korea.
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In the case of pembrolizumab, when 24 and 104 patients with 
advanced cholangiocarcinoma included in KEYNOTE-028 and 
KEYNOTE-158 studies, respectively, were analyzed separately, 
the overall survival was 5.7 months and the progression-free 
survival was 1.8 months in KEYNOTE-028. In KEYNOTE-158, 
the overall survival was 7.4 months and the progression-free 
survival was 2.0 months. The response rate for patients with 
PD-L1 expression was 6.6% (4 out of 61 patients). For those 
without PD-L1 expression, it was 2.9% (1 out of 34 patients) 
[338]. In a retrospective analysis in South Korea, among 40 
patients with advanced or metastatic biliary tract cancer who 
were PD-L1 positive, the median progression-free survival was 
1.5 months and the median overall survival was 4.3 months, 
showing similar results to other second-line treatments [339]. 
Pembrolizumab is currently approved as a second-line therapy 
with expedited approval. However, there is no clear biomarker 
to predict its effectiveness in patients. It may be recommended 
for patients with a certain degree of efficacy, such as those with 
high microsatellite instability.

Nivolumab, on the other hand, showed promising results in a 
phase 2 study that included 54 patients with advanced or meta-
static biliary tract cancer. That study reported a median overall 
survival of 14.2 months and a median progression-free survival 
of 3.6 months. The objective response rate was 22% and the 
independent response rate was 11%. As a result, it has received 
pre-approval status for use [340].

Radiotherapy

KQ33. Is radiation therapy beneficial for patients with unre-
sectable extrahepatic bile duct cancer?

Radiation therapy is considered for patients with unresect-
able extrahepatic bile duct cancer (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence II. Moderate

In patients with unresectable extrahepatic bile duct cancer, 
radiation therapy is considered for some patients due to the 
need for local control of the primary lesion. Various treatment 
methods, including brachytherapy and external beam radiation 
therapy, combined with chemotherapy, have been reported. 
Randomized phase III studies are rare in this clinical scenario. 
A total of 6 studies were identified after applying selection and 
exclusion criteria. These six sudies inlcuded one randomized 
phase II study, four studies based on large-scale patient data 
from the United States, specifically Surveillance, Epidemiology, 
and End Results (SEER) and NCDB data, and one small-scale 
retrospective comparative study [151,341-345].

The randomized phase II study included patients with un-
resectable locally advanced extrahepatic bile duct cancer. It 
compared a group that received gemcitabine/oxaliplatin com-

bination therapy for a total of 12 cycles every 2 weeks (chemo-
therapy) with a group that received external beam radiation 
therapy administered concurrently with 5-FU/cisplatin over 25 
fractions for a total radiation dose of 50 gray (Gy) (concurrent 
chemoradiation therapy [CCRT] group - no further adjuvant 
therapy allowed). Although the study aimed to enroll a total 
of 72 patients, it was prematurely terminated after enrolling 
34 patients. In terms of grade 3–4 toxicities, the CCRT group 
showed a rate of 47%, and the chemotherapy group showed a 
rate of 75%. Biliary complications were observed in 28% of the 
CCRT group and 44% of the chemotherapy group. While the 
chemotherapy group tended to show better progression-free 
and overall survival rates than the CCRT group, their dif-
ferences were not statistically significant [341]. However, the 
study did not meet its enrollment goal. The limited number of 
patients may require caution when interpreting its results.

In four large-scale patient data-based studies, although there 
were slight differences in the specific radiation therapy method 
employed, they primarily analyzed treatment outcomes based 
on whether radiation therapy was administered to patients 
with unresectable bile duct cancer, reporting similar results 
[342-345]. In a study by Pollom and others based on SEER 
data, when analyzing all patients with unresectable bile duct 
cancer, benefits of radiation therapy were somewhat limited 
[339]. However, it showed an improvement in survival rate 
(median survival: 10 months vs. 9.3 months, p  = 0.02) [339]. 
Especially when considering the subgroup of patients who re-
ceived chemotherapy, the survival benefit of radiation therapy 
was more pronounced (adjusted HR: 0.82, 95% CI: 0.70–0.97,  
p = 0.02). Torgeson and colleagues [341] have conducted a study 
based on NCDB data comparing chemotherapy alone with 
combined chemotherapy and radiation therapy in patients with 
unresectable bile duct cancer. When analyzing a cohort of 2,996 
patients treated from 2004 to 2014, the combined chemother-
apy and radiation therapy group had a median survival period 
of 14.5 months, which was superior to the chemotherapy-alone 
group at 12.6 months (HR: 0.83, 95% CI: 0.76–0.92, p < 0.001) 
[345]. These results were confirmed even after propensity score 
matching (HR: 0.85, 95% CI: 0.77–0.95, p = 0.003). Shinohara 
and colleagues have conducted an analysis of clinical outcomes 
of brachytherapy (including combined external beam radiation 
therapy) in bile duct cancer patients based on SEER data. The 
group receiving brachytherapy had a significantly longer medi-
an survival period (11 months vs. 4 months, p < 0.0001) [340]. 
In another study by Shinohara and others based on SEER data, 
the utility of radiation therapy in extrahepatic bile duct cancer 
patients was investigated. The group that underwent radiation 
therapy had a significantly longer median survival period than 
the group that underwent surgery or received no treatment (9 
months vs. 4 months, p < 0.0001) [335]. Furthermore, in a sin-
gle-institution study conducted in South Korea, localized ad-
vanced bile duct cancer patients who underwent CCRT showed 
a significantly longer median survival period than to the best 
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supportive care group (42.57 weeks vs. 13.29 weeks, p < 0.001) 
[151].

KQ34. Is palliative radiotherapy after biliary drainage useful 
in patients with extrahepatic bile duct cancer?

Palliative radiotherapy after biliary drainage is considered 
for symptom relief in patients with extrahepatic bile duct can-
cer (Grade B).

Recommendation grade B. Conditional recommendation
Level of evidence II. Moderate

In patients with unresectable extrahepatic bile duct cancer, 
both percutaneous drainage and endoscopic stent insertion 
have been widely used for the improvement and prevention of 
bile duct obstruction symptoms. However, the recurrence rate 
is high [346]. Three prospective studies have been conducted 
to assess the improvement of bile drainage maintenance with 
the addition of radiation therapy, especially brachytherapy. In 
Valek’s study involving 42 patients with bile duct cancer who 
underwent stent insertion and radiation therapy, an increase 
in mean survival duration was observed (388 days vs. 298 
days) [263]. Subsequently, Jiao’s study [264], which included 61 
patients with malignant bile duct obstruction who underwent 
stent insertion, compared effects of additional radiation ther-
apy. The group that received radiation therapy showed signifi-
cantly improved bile duct patency (368 days vs. 220 days, p = 
0.003) and survival duration (355 days vs. 209 days, p = 0.02) 
[347]. The most recent study by Zhu involving 328 patients also 
showed that the addition of radiation therapy after stent inser-
tion reduced the reocclusion rate (9% vs. 15%) and increased 
survival duration (202 days vs. 140 days, p  = 0.003) [346]. A 
systematic review and meta-analysis study that included 641 
patients from 12 studies comparing effects of additional radia-
tion therapy after stent insertion found no differences in treat-
ment-related side effects. However, in the group that received 
brachytherapy, the stent occlusion rate was lower (OR: 0.19, 
95% CI: 0.13–0.28, p < 0.0001) and the survival rate was higher 
(MD = 3.15, 95% CI: 2.64–3.66, p < 0.0001) [348].

From the perspective of palliative radiotherapy, a retro-
spective study comparing bypass surgery or nerve blockade 
and palliative radiotherapy for the control of intractable pain 
in patients with unresectable peripancreatic lesions reported 
significant improvement in the duration of pain medication 
and overall survival [347]. Additionally, a retrospective study 
by Dowsiriroj and colleagues that focused on patients with 
vertebral metastases from bile duct cancer reported that the 
radiotherapy group showed improved survival compared to the 
surgery group or the conservative treatment group (6 months 
for radiotherapy, 3 months for surgery, and 2 months for con-
servative treatment) [349].

Conclusions
Users of the Extrahepatic Bile Duct Cancer Treatment Guide-

lines are clinical practitioners involved in the treatment of bile 
duct cancer. Moving forward, continuous generation of essen-
tial clinical questions and evidence-based recommendations 
will be maintained and updates will be made as the evidence 
evolves. These guidelines have been structured using algo-
rithms to enhance readability. Various strategies for dissem-
ination will be developed to promote the application of these 
guidelines.

FUNDING

This work was supported by a research fund (NCC-2112570-3) 
of National Cancer Center, Republic of Korea.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was 
reported.

ORCID

Hyung Sun Kim, https://orcid.org/0000-0002-9002-3569
Mee Joo Kang, https://orcid.org/0000-0002-9289-3808
Jingu Kang, https://orcid.org/0000-0002-0299-3275
Kyubo Kim, https://orcid.org/0000-0001-6093-1294
Bohyun Kim, https://orcid.org/0000-0003-1157-415X
Seong-Hun Kim, https://orcid.org/0000-0002-7592-8060
Soo Jin Kim, https://orcid.org/0009-0001-3526-2751
Yong-Il Kim, https://orcid.org/0000-0002-4113-8351
Joo Young Kim, https://orcid.org/0000-0002-2717-3978
Jin Sil Kim, https://orcid.org/0000-0002-3321-2507
Haeryoung Kim, https://orcid.org/0000-0002-4205-9081
Hyo Jung Kim, https://orcid.org/0000-0003-3284-3793
Ji Hae Nahm, https://orcid.org/0000-0003-0902-866X
Won Suk Park, https://orcid.org/0000-0002-7194-7416
Eunkyu Park, https://orcid.org/0000-0001-7242-4855
Joo Kyung Park, https://orcid.org/0000-0002-9652-5287
Jin Myung Park, https://orcid.org/0000-0002-8798-0587
Byeong Jun Song, https://orcid.org/0000-0001-6478-9838
Yong Chan Shin, https://orcid.org/0000-0001-9808-1213
Keun Soo Ahn, https://orcid.org/0000-0001-8738-8009
Sang Myung Woo, https://orcid.org/0000-0003-3786-4403
Jeong Il Yu, https://orcid.org/0000-0002-2009-7263
Changhoon Yoo, https://orcid.org/0000-0002-1451-8455
Kyoungbun Lee, https://orcid.org/0000-0001-8427-3003
Dong Ho Lee, https://orcid.org/0000-0001-8983-851X
Myung Ah Lee, https://orcid.org/0000-0002-1204-0574
Seung Eun Lee, https://orcid.org/0000-0003-1830-9666
Ik Jae Lee, https://orcid.org/0000-0001-7165-3373
Huisong Lee, https://orcid.org/0000-0002-3565-6064
Jung Ho Im, https://orcid.org/0000-0002-3217-6444

https://orcid.org/0000-0002-9002-3569
https://orcid.org/0000-0002-9289-3808
https://orcid.org/0000-0002-0299-3275
https://orcid.org/0000-0001-6093-1294
https://orcid.org/0000-0003-1157-415X
https://orcid.org/0000-0002-7592-8060
https://orcid.org/0009-0001-3526-2751
https://orcid.org/0000-0002-4113-8351
https://orcid.org/0000-0002-2717-3978
https://orcid.org/0000-0002-3321-2507
https://orcid.org/0000-0002-4205-9081
https://orcid.org/0000-0003-3284-3793
https://orcid.org/0000-0003-0902-866X
https://orcid.org/0000-0002-7194-7416
https://orcid.org/0000-0001-7242-4855
https://orcid.org/0000-0002-9652-5287
https://orcid.org/0000-0002-8798-0587
https://orcid.org/0000-0001-6478-9838
https://orcid.org/0000-0001-9808-1213
https://orcid.org/0000-0001-8738-8009
https://orcid.org/0000-0003-3786-4403
https://orcid.org/0000-0002-2009-7263
https://orcid.org/0000-0002-1451-8455
https://orcid.org/0000-0001-8427-3003
https://orcid.org/0000-0001-8983-851X
https://orcid.org/0000-0002-1204-0574
https://orcid.org/0000-0003-1830-9666
https://orcid.org/0000-0001-7165-3373
https://orcid.org/0000-0002-3565-6064
https://orcid.org/0000-0002-3217-6444


Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

190

Kee-Taek Jang, https://orcid.org/0000-0001-7987-4437
Hye Young Jang, https://orcid.org/0000-0002-2420-8709
Sun-Young Jun, https://orcid.org/0000-0002-3007-2094
Hong Jae Chon, https://orcid.org/0000-0002-6979-5812
Min Kyu Jung, https://orcid.org/0000-0001-8749-408X
Yong Eun Chung, https://orcid.org/0000-0003-0811-9578
Jae Uk Chong, https://orcid.org/0000-0001-9713-1653
Eunae Cho, https://orcid.org/0000-0001-5931-4643
Eui Kyu Chie, https://orcid.org/0000-0003-2027-7472
Sae Byeol Choi, https://orcid.org/0000-0001-7406-5323
Seo-Yeon Choi, https://orcid.org/0000-0002-2434-8779
Seong Ji Choi, https://orcid.org/0000-0002-1969-516X
Joon Young Choi, https://orcid.org/0000-0003-1060-0096
Hye-Jeong Choi, https://orcid.org/0000-0002-5124-8589
Seung-Mo Hong, https://orcid.org/0000-0002-8888-6007
Ji Hyung Hong, https://orcid.org/0000-0002-0492-3959
Tae Ho Hong, https://orcid.org/0000-0003-3864-8104
Shin Hye Hwang, https://orcid.org/0000-0003-2367-0413
In Gyu Hwang, https://orcid.org/0000-0002-7461-0333
Joon Seong Park, https://orcid.org/0000-0001-8048-9990

AUTHOR CONTRIBUTIONS

Conceptualization: All authors. Data curation: All authors. 
Methodology: All authors. Visualization: All authors. Writing -  
original draft: All authors. Writing - review & editing: All au-
thors.

REFERENCES

1. Choi M, Kim NS, Sheen SS, Ki SM, Lee SJ, Kim JY. The status and 
dissemination plan of clinical practice guideline in Korea. NECA, 
2015.

2. Choi M, Kim NS, Jung Y, Lee SJ, Son SK, Lyu DH. Promoting the 
quality of medicine: based on clinical practice guidelines. NECA, 
2015.

3. Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, 
et al. Development of the AGREE II, part 1: performance, usefulness 
and areas for improvement. CMAJ 2010;182:1045-1052.

4. Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, 
et al. Development of the AGREE II, part 2: assessment of validity of 
items and tools to support application. CMAJ 2010;182:E472-478.

5. Kim SY, Park JE, Lee YJ, Seo HJ, Sheen SS, Hahn S, et al. Testing a 
tool for assessing the risk of bias for nonrandomized studies showed 
moderate reliability and promising validity. J Clin Epidemiol 2013;66: 
408-414.

6. Scottish Intercollegiate Guidelines Network (Sign). SIGN 50: a guide-
line developer’s handbook.: SIGN, 2014.

7. Schünemann H, Brożek J, Guyatt G, Oxman A. Handbook for grad-
ing the quality of evidence and the strength of recommendations 
using the GRADE approach 2013 [cited 2013 Oct]. Available from: 
https://gdt.gradepro.org/app/handbook/handbook.html.

8. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alon-

so-Coello P, et al. GRADE: an emerging consensus on rating quality 
of evidence and strength of recommendations. BMJ 2008;336:924-
926.

9. Guyatt GH, Oxman AD, Kunz R, Vist GE, Falck-Ytter Y, Schünemann 
HJ. What is "quality of evidence" and why is it important to clini-
cians? BMJ 2008;336:995-998.

10. Guyatt GH, Oxman AD, Kunz R, Falck-Ytter Y, Vist GE, Liberati A, 
et al. Going from evidence to recommendations. BMJ 2008;336:1049-
1051.

11. Schünemann HJ, Oxman AD, Brozek J, Glasziou P, Jaeschke R, Vist 
GE, et al. Grading quality of evidence and strength of recommenda-
tions for diagnostic tests and strategies. BMJ 2008;336:1106-1110.

12. Clayton RA, Clarke DL, Currie EJ, Madhavan KK, Parks RW, Garden 
OJ. Incidence of benign pathology in patients undergoing hepatic re-
section for suspected malignancy. Surgeon 2003;1:32-38.

13. Scheuermann U, Widyaningsih R, Hoppe-Lotichius M, Heise M, 
Otto G. Detection of benign hilar bile duct stenoses - A retrospective 
analysis in 250 patients with suspicion of Klatskin tumour. Ann Med 
Surg (Lond) 2016;8:43-49.

14. Dumonceau JM, Delhaye M, Charette N, Farina A. Challenging bil-
iary strictures: pathophysiological features, differential diagnosis, 
diagnostic algorithms, and new clinically relevant biomarkers - part 1. 
Therap Adv Gastroenterol 2020;13:1756284820927292.

15. Shanmugarajah I, Solhaug M, Aslam O, Reiertsen O. Efficacy and 
safety assessment of ERCP in patients with malignant biliary ob-
struction. Acta Gastroenterol Belg 2017;80:487-491.

16. Akita M, Ajiki T, Matsumoto T, Shinozaki K, Goto T, Asari S, et al. 
Preoperative cholangitis affects survival outcome in patients with 
extrahepatic bile duct cancer. J Gastrointest Surg 2017;21:983-989.

17. Cillo U, Fondevila C, Donadon M, Gringeri E, Mocchegiani F, Schlitt 
HJ, et al. Surgery for cholangiocarcinoma. Liver Int 2019;39 Suppl 
1:143-155.

18. Mansour JC, Aloia TA, Crane CH, Heimbach JK, Nagino M, Vauthey 
JN. Hilar cholangiocarcinoma: expert consensus statement. HPB 
(Oxford) 2015;17:691-699.

19. Lau SH, Lau WY. Current therapy of hilar cholangiocarcinoma. 
Hepatobiliary Pancreat Dis Int 2012;11:12-17.

20. Ishii Y, Sasaki T, Serikawa M, Kobayashi K, Kamigaki M, Minami 
T, et al. Characteristic features of cholangiocarcinoma complicating 
primary sclerosing cholangitis. Hepatogastroenterology 2014;61:567-
573.

21. Kuzu UB, Ødemiş B, Suna N, Yıldız H, Parlak E, Dişibeyaz S, et al. 
The detection of cholangiocarcinoma in primary sclerosing cholangi-
tis patients: single center experience. J Gastrointest Cancer 2016;47:8-
14.

22. Hultcrantz R, Olsson R, Danielsson A, Järnerot G, Lööf L, Ryden BO, 
et al. A 3-year prospective study on serum tumor markers used for 
detecting cholangiocarcinoma in patients with primary sclerosing 
cholangitis. J Hepatol 1999;30:669-673.

23. Fisher A, Theise ND, Min A, Mor E, Emre S, Pearl A, et al. CA19-9 
does not predict cholangiocarcinoma in patients with primary scle-
rosing cholangitis undergoing liver transplantation. Liver Transpl 
Surg 1995;1:94-98.

https://orcid.org/0000-0001-7987-4437
https://orcid.org/0000-0002-2420-8709
https://orcid.org/0000-0002-3007-2094
https://orcid.org/0000-0002-6979-5812
https://orcid.org/0000-0001-8749-408X
https://orcid.org/0000-0003-0811-9578
https://orcid.org/0000-0001-9713-1653
https://orcid.org/0000-0001-5931-4643
https://orcid.org/0000-0003-2027-7472
https://orcid.org/0000-0001-7406-5323
https://orcid.org/0000-0002-2434-8779
https://orcid.org/0000-0002-1969-516X
https://orcid.org/0000-0003-1060-0096
https://orcid.org/0000-0002-5124-8589
https://orcid.org/0000-0002-8888-6007
https://orcid.org/0000-0002-0492-3959
https://orcid.org/0000-0003-3864-8104
https://orcid.org/0000-0003-2367-0413
https://orcid.org/0000-0002-7461-0333
https://orcid.org/0000-0001-8048-9990


Practice guidelines for managing extrahepatic biliary tract cancers

www.ahbps.org

191

24. John AR, Haghighi KS, Taniere P, Esmat ME, Tan YM, Bramhall SR. 
Is a raised CA 19-9 level diagnostic for a cholangiocarcinoma in pa-
tients with no history of sclerosing cholangitis? Dig Surg 2006;23:319-
324.

25. Patel AH, Harnois DM, Klee GG, Larusso NF, Gores GJ. The utility 
of CA 19-9 in the diagnoses of cholangiocarcinoma in patients with-
out primary sclerosing cholangitis. Am J Gastroenterol 2000;95:204-
207.

26. Hu C, Zhang Y, Zhang M, Li T, Zheng X, Guo Q, et al. Exosomal 
Cripto-1 serves as a potential biomarker for perihilar cholangiocarci-
noma. Front Oncol 2021;11:730615.

27. Liang B, Zhong L, He Q, Wang S, Pan Z, Wang T, et al. Diagnostic 
accuracy of serum CA19-9 in patients with cholangiocarcinoma: a 
systematic review and meta-analysis. Med Sci Monit 2015;21:3555-
3563.

28. Tshering G, Dorji PW, Chaijaroenkul W, Na-Bangchang K. Biomark-
ers for the diagnosis of cholangiocarcinoma: a systematic review. Am 
J Trop Med Hyg 2018;98:1788-1797.

29. Loosen SH, Roderburg C, Kauertz KL, Koch A, Vucur M, Schneider 
AT, et al. CEA but not CA19-9 is an independent prognostic factor in 
patients undergoing resection of cholangiocarcinoma. Sci Rep 2017;7: 
16975.

30. Prachayakul V, Rugivarodom M, Nopjaroonsri P, Cheirsilpa K, 
Chang A, Kamolhan T, et al. Diagnostic power of DNA methylation 
markers suggestive of cholangiocarcinoma in ERCP-based brush cy-
tology. Gastrointest Endosc 2022;95:123-130.e1.

31. Leelawat K, Narong S, Wannaprasert J, Leelawat S. Serum NGAL to 
clinically distinguish cholangiocarcinoma from benign biliary tract 
diseases. Int J Hepatol 2011;2011:873548.

32. Salem PES, Ghazala RA, El Gendi AM, Emara DM, Ahmed NM. The 
association between circulating MicroRNA-150 level and cholangio-
carcinoma. J Clin Lab Anal 2020;34:e23397.

33. Gül-Utku Ø, Karatay E, Ergül B, Kisa Þ, Erdin Z, Oğuz D. The Role of 
Resolvin D1 in the differential diagnosis of the cholangiocarcinoma 
and benign biliary diseases. Clin Lab 2020;66.

34. Leelawat K, Narong S, Wannaprasert J, Ratanashu-Ek T. Prospective 
study of MMP7 serum levels in the diagnosis of cholangiocarcinoma. 
World J Gastroenterol 2010;16:4697-4703.

35. Wintachai P, Lim JQ, Techasen A, Lert-Itthiporn W, Kongpetch S, 
Loilome W, et al. Diagnostic and prognostic value of circulating cell-
free dna for cholangiocarcinoma. Diagnostics (Basel) 2021;11:999.

36. Silsirivanit A, Matsuda A, Kuno A, Tsuruno C, Uenoyama Y, Seub-
wai W, et al. Multi-serum glycobiomarkers improves the diagnosis 
and prognostic prediction of cholangiocarcinoma. Clin Chim Acta 
2020;510:142-149.

37. Yamaguchi T, Yokoyama Y, Ebata T, Matsuda A, Kuno A, Ikehara Y, 
et al. Verification of WFA-sialylated MUC1 as a sensitive biliary bio-
marker for human biliary tract cancer. Ann Surg Oncol 2016;23:671-
677.

38. Tangkijvanich P, Thong-Ngam D, Theamboonlers A, Hanvivatvong 
O, Kullavanijaya P, Poovorawan Y. Diagnostic role of serum interleu-
kin 6 and CA 19-9 in patients with cholangiocarcinoma. Hepatogas-
troenterology 2004;51:15-19.

39. Ke W, Zeng L, Hu Y, Chen S, Tian M, Hu Q. Detection of early-stage 
extrahepatic cholangiocarcinoma in patients with biliary strictures 
by soluble B7-H4 in the bile. Am J Cancer Res 2018;8:699-707.

40. Kato Y, Takahashi S, Gotohda N, Konishi M. prognostic impact of the 
initial postoperative CA19-9 level in patients with extrahepatic bile 
duct cancer. J Gastrointest Surg 2016;20:1435-1443.

41. Tella SH, Kommalapati A, Yadav S, Bergquist JR, Goyal G, Durgin 
L, et al. Novel staging system using carbohydrate antigen (CA) 19-9 
in extra-hepatic cholangiocarcinoma and its implications on overall 
survival. Eur J Surg Oncol 2020;46:789-795.

42. Xu S, Zhang XP, Zhao GD, Zhao ZM, Gao YX, Hu MG, et al. Devel-
opment and validation of an online calculator to predict early recur-
rence and long-term survival in patients with distal cholangiocarci-
noma after pancreaticoduodenectomy. J Hepatobiliary Pancreat Sci 
2022;29:1214-1225.

43. Juntermanns B, Radunz S, Heuer M, Hertel S, Reis H, Neuhaus JP, et 
al. Tumor markers as a diagnostic key for hilar cholangiocarcinoma. 
Eur J Med Res 2010;15:357-361.

44. Padthaisong S, Thanee M, Namwat N, Phetcharaburanin J, Klanrit 
P, Khuntikeo N, et al. Overexpression of a panel of cancer stem cell 
markers enhances the predictive capability of the progression and 
recurrence in the early stage cholangiocarcinoma. J Transl Med 2020; 
18:64.

45. Menzel J, Poremba C, Dietl KH, Domschke W. Preoperative diagno-
sis of bile duct strictures--comparison of intraductal ultrasonography 
with conventional endosonography. Scand J Gastroenterol 2000;35: 
77-82.

46. Fernández-Esparrach G, Ginès A, Sánchez M, Pagés M, Pellisé M, 
Fernández-Cruz L, et al. Comparison of endoscopic ultrasonography 
and magnetic resonance cholangiopancreatography in the diagnosis 
of pancreatobiliary diseases: a prospective study. Am J Gastroenterol 
2007;102:1632-1639.

47. Sai JK, Suyama M, Kubokawa Y, Watanabe S, Maehara T. Early detec-
tion of extrahepatic bile-duct carcinomas in the nonicteric stage by 
using MRCP followed by EUS. Gastrointest Endosc 2009;70:29-36.

48. Heinzow HS, Kammerer S, Rammes C, Wessling J, Domagk D, 
Meister T. Comparative analysis of ERCP, IDUS, EUS and CT in 
predicting malignant bile duct strictures. World J Gastroenterol 
2014;20:10495-10503.

49. Sotoudehmanesh R, Nejati N, Farsinejad M, Kolahdoozan S. Efficacy 
of endoscopic ultrasonography in evaluation of undetermined etiol-
ogy of common bile duct dilatation on abdominal ultrasonography. 
Middle East J Dig Dis 2016;8:267-272.

50. Malik S, Kaushik N, Khalid A, Bauer K, Brody D, Slivka A, et al. EUS 
yield in evaluating biliary dilatation in patients with normal serum 
liver enzymes. Dig Dis Sci 2007;52:508-512.

51. Saifuku Y, Yamagata M, Koike T, Hitomi G, Kanke K, Watanabe H, et 
al. Endoscopic ultrasonography can diagnose distal biliary strictures 
without a mass on computed tomography. World J Gastroenterol 
2010;16:237-244.

52. Tamada K, Ushio J, Sugano K. Endoscopic diagnosis of extrahepatic 
bile duct carcinoma: advances and current limitations. World J Clin 
Oncol 2011;2:203-216.



Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

192

53. Fritscher-Ravens A, Broering DC, Knoefel WT, Rogiers X, Swain P, 
Thonke F, et al. EUS-guided fine-needle aspiration of suspected hilar 
cholangiocarcinoma in potentially operable patients with negative 
brush cytology. Am J Gastroenterol 2004;99:45-51.

54. Eloubeidi MA, Chen VK, Jhala NC, Eltoum IE, Jhala D, Chhieng 
DC, et al. Endoscopic ultrasound-guided fine needle aspiration bi-
opsy of suspected cholangiocarcinoma. Clin Gastroenterol Hepatol 
2004;2:209-213.

55. Weilert F, Bhat YM, Binmoeller KF, Kane S, Jaffee IM, Shaw RE, et 
al. EUS-FNA is superior to ERCP-based tissue sampling in suspected 
malignant biliary obstruction: results of a prospective, single-blind, 
comparative study. Gastrointest Endosc 2014;80:97-104.

56. Dewitt J, Misra VL, Leblanc JK, Mchenry L, Sherman S. EUS-guided 
FNA of proximal biliary strictures after negative ERCP brush cytolo-
gy results. Gastrointest Endosc 2006;64:325-333.

57. Navaneethan U, Njei B, Venkatesh PG, Lourdusamy V, Sanaka MR. 
Endoscopic ultrasound in the diagnosis of cholangiocarcinoma as the 
etiology of biliary strictures: a systematic review and meta-analysis. 
Gastroenterol Rep (Oxf) 2015;3:209-215.

58. Tamada K, Kanai N, Tomiyama T, Ohashi A, Wada S, Satoh Y, et al. 
Prediction of the histologic type of bile duct cancer by using intra-
ductal ultrasonography. Abdom Imaging 1999;24:484-490.

59. Tamada K, Nagai H, Yasuda Y, Tomiyama T, Ohashi A, Wada S, et 
al. Transpapillary intraductal US prior to biliary drainage in the as-
sessment of longitudinal spread of extrahepatic bile duct carcinoma. 
Gastrointest Endosc 2001;53:300-307.

60. Domagk D, Poremba C, Dietl KH, Senninger N, Heinecke A, Dom-
schke W, et al. Endoscopic transpapillary biopsies and intraductal ul-
trasonography in the diagnostics of bile duct strictures: a prospective 
study. Gut 2002;51:240-244.

61. Farrell RJ, Agarwal B, Brandwein SL, Underhill J, Chuttani R, Ples-
kow DK. Intraductal US is a useful adjunct to ERCP for distinguish-
ing malignant from benign biliary strictures. Gastrointest Endosc 
2002;56:681-687.

62. Nakai Y, Isayama H, Tsujino T, Kawabe T, Yashima Y, Yagioka H, et 
al. Intraductal US in the assessment of tumor involvement to the or-
ifice of the cystic duct by malignant biliary obstruction. Gastrointest 
Endosc 2008;68:78-83.

63. Kim HM, Park JY, Kim KS, Park MS, Kim MJ, Park YN, et al. Intra-
ductal ultrasonography combined with percutaneous transhepatic 
cholangioscopy for the preoperative evaluation of longitudinal tumor 
extent in hilar cholangiocarcinoma. J Gastroenterol Hepatol 2010;25: 
286-292.

64. Choi ER, Chung YH, Lee JK, Lee KT, Lee KH, Choi DW, et al. Preop-
erative evaluation of the longitudinal extent of borderline resectable 
hilar cholangiocarcinoma by intraductal ultrasonography. J Gastro-
enterol Hepatol 2011;26:1804-1810.

65. Meister T, Heinzow HS, Woestmeyer C, Lenz P, Menzel J, Kucharzik 
T, et al. Intraductal ultrasound substantiates diagnostics of bile duct 
strictures of uncertain etiology. World J Gastroenterol 2013;19:874-
881.

66. Vazquez-Sequeiros E, Baron TH, Clain JE, Gostout CJ, Norton ID, 
Petersen BT, et al. Evaluation of indeterminate bile duct strictures by 

intraductal US. Gastrointest Endosc 2002;56:372-379.
67. Moon JH, Ko BM, Choi HJ, Hong SJ, Cheon YK, Cho YD, et al. In-

traductal balloon-guided direct peroral cholangioscopy with an ul-
traslim upper endoscope (with videos). Gastrointest Endosc 2009;70: 
297-302.

68. Teng F, Tang YY, Dai JL, Li Y, Chen ZY. The effect and safety of pre-
operative biliary drainage in patients with hilar cholangiocarcinoma: 
an updated meta-analysis. World J Surg Oncol 2020;18:174.

69. Mehrabi A, Khajeh E, Ghamarnejad O, Nikdad M, Chang DH, 
Büchler MW, et al. Meta-analysis of the efficacy of preoperative bili-
ary drainage in patients undergoing liver resection for perihilar chol-
angiocarcinoma. Eur J Radiol 2020;125:108897.

70. Celotti A, Solaini L, Montori G, Coccolini F, Tognali D, Baiocchi G. 
Preoperative biliary drainage in hilar cholangiocarcinoma: systemat-
ic review and meta-analysis. Eur J Surg Oncol 2017;43:1628-1635.

71. Kimura N, Young AL, Toyoki Y, Wyatt JI, Toogood GJ, Hidalgo E, 
et al. Radical operation for hilar cholangiocarcinoma in comparable 
Eastern and Western centers: outcome analysis and prognostic fac-
tors. Surgery 2017;162:500-514.

72. El-Hanafy E. Pre-operative biliary drainage in hilar cholangiocarci-
noma, benefits and risks, single center experience. Hepatogastroen-
terology 2010;57:414-419.

73. Farges O, Regimbeau JM, Fuks D, Le Treut YP, Cherqui D, Bachellier 
P, et al. Multicentre European study of preoperative biliary drainage 
for hilar cholangiocarcinoma. Br J Surg 2013;100:274-283.

74. Giuliante F, Ardito F, Aldrighetti L, Ferrero A, Pinna AD, De Carlis L, 
et al. Liver resection for perihilar cholangiocarcinoma: impact of bil-
iary drainage failure on postoperative outcome. Results of an Italian 
multicenter study. Surgery 2021;170:383-389.

75. Higuchi R, Yazawa T, Uemura S, Izumo W, Chaudhary RJ, Furukawa 
T, et al. ENBD is associated with decreased tumor dissemination 
compared to ptbd in perihilar cholangiocarcinoma. J Gastrointest 
Surg 2017;21:1506-1514.

76. Xiong JJ, Nunes QM, Huang W, Pathak S, Wei AL, Tan CL, et al. Pre-
operative biliary drainage in patients with hilar cholangiocarcinoma 
undergoing major hepatectomy. World J Gastroenterol 2013;19:8731-
8739.

77. Dinant S, Gerhards MF, Rauws EA, Busch OR, Gouma DJ, Van Gulik 
TM. Improved outcome of resection of hilar cholangiocarcinoma 
(Klatskin tumor). Ann Surg Oncol 2006;13:872-880.

78. Ercolani G, Zanello M, Grazi GL, Cescon M, Ravaioli M, Del Gaudio 
M, et al. Changes in the surgical approach to hilar cholangiocarcino-
ma during an 18-year period in a Western single center. J Hepatobili-
ary Pancreat Sci 2010;17:329-337.

79. Gerhards MF, Van Gulik TM, De Wit LT, Obertop H, Gouma DJ. 
Evaluation of morbidity and mortality after resection for hilar chol-
angiocarcinoma--a single center experience. Surgery 2000;127:395-
404.

80. Ratti F, Cipriani F, Fiorentini G, Hidalgo Salinas C, Catena M, Pa-
ganelli M, et al. Management of hilum infiltrating tumors of the liver: 
the impact of experience and standardization on outcome. Dig Liver 
Dis 2019;51:135-141.

81. Zhang XF, Beal EW, Merath K, Ethun CG, Salem A, Weber SM, et al. 



Practice guidelines for managing extrahepatic biliary tract cancers

www.ahbps.org

193

Oncologic effects of preoperative biliary drainage in resectable hilar 
cholangiocarcinoma: percutaneous biliary drainage has no adverse 
effects on survival. J Surg Oncol 2018;117:1267-1277.

82. Ferrero A, Lo Tesoriere R, Viganò L, Caggiano L, Sgotto E, Capussot-
ti L. Preoperative biliary drainage increases infectious complications 
after hepatectomy for proximal bile duct tumor obstruction. World J 
Surg 2009;33:318-325.

83. Parks RW, Currie EJ, Madhavan KK, Garden OJ. Increased bacterobi-
lia associated with preoperative biliary drainage in patients with hilar 
cholangiocarcinoma. HPB 2000;2:375-381.

84. Cai Y, Tang Q, Xiong X, Li F, Ye H, Song P, et al. Preoperative biliary 
drainage versus direct surgery for perihilar cholangiocarcinoma: a 
retrospective study at a single center. Biosci Trends 2017;11:319-325.

85. Figueras J, Llado L, Valls C, Serrano T, Ramos E, Fabregat J, et al. 
Changing strategies in diagnosis and management of hilar cholan-
giocarcinoma. Liver Transpl 2000;6:786-794.

86. Ten Hoopen-Neumann H, Gerhards MF, Van Gulik TM, Bosma A, 
Verbeek PC, Gouma DJ. Occurrence of implantation metastases after 
resection of Klatskin tumors. Dig Surg 1999;16:209-213.

87. Kennedy TJ, Yopp A, Qin Y, Zhao B, Guo P, Liu F, et al. Role of pre-
operative biliary drainage of liver remnant prior to extended liver 
resection for hilar cholangiocarcinoma. HPB (Oxford) 2009;11:445-
451.

88. Nuzzo G, Giuliante F, Ardito F, Giovannini I, Aldrighetti L, Belli 
G, et al. Improvement in perioperative and long-term outcome after 
surgical treatment of hilar cholangiocarcinoma: results of an Italian 
multicenter analysis of 440 patients. Arch Surg 2012;147:26-34.

89. Wiggers JK, Groot Koerkamp B, Cieslak KP, Doussot A, Van Klav-
eren D, Allen PJ, et al. Postoperative mortality after liver resection 
for perihilar cholangiocarcinoma: development of a risk score and 
importance of biliary drainage of the future liver remnant. J Am Coll 
Surg 2016;223:321-331.e1.

90. Ribero D, Zimmitti G, Aloia TA, Shindoh J, Fabio F, Amisano M, et 
al. Preoperative cholangitis and future liver remnant volume deter-
mine the risk of liver failure in patients undergoing resection for hilar 
cholangiocarcinoma. J Am Coll Surg 2016;223:87-97.

91. Song SC, Choi DW, Kow AW, Choi SH, Heo JS, Kim WS, et al. Sur-
gical outcomes of 230 resected hilar cholangiocarcinoma in a single 
centre. ANZ J Surg 2013;83:268-274.

92. Su CH, Tsay SH, Wu CC, Shyr YM, King KL, Lee CH, et al. Factors 
inf luencing postoperative morbidity, mortality, and survival after 
resection for hilar cholangiocarcinoma. Ann Surg 1996;223:384-394.

93. Nakanuma Y, Sato Y, Harada K, Sasaki M, Xu J, Ikeda H. Pathologi-
cal classification of intrahepatic cholangiocarcinoma based on a new 
concept. World J Hepatol 2010;2:419-427.

94. Mills SE, Cater D, Greenson JK, Reuter VE, Stoler MH. Sternberg’s 
diagnostic surgical pathology. 5th ed.: Lippincott Williams & 
Wilkins, 2010.

95. Gore RM, Fulcher AS, Taylor AJ, Ghahremani GG. Anomalies and 
anatomic variants of the gallbladder and biliary tract. In: Gore RM, 
Levine MS, ed. Textbook of gastrointestinal radiology. 3rd ed.: Else-
vier, 2008:1403-1404.

96. Turner MA, Fulcher AS. The cystic duct: normal anatomy and dis-

ease processes. Radiographics 2001;21:3-22; questionnaire 288-294.
97. Sarawagi R, Sundar S, Gupta SK, Raghuwanshi S. Anatomical varia-

tions of cystic ducts in magnetic resonance cholangiopancreatogra-
phy and clinical implications. Radiol Res Pract 2016;2016:3021484.

98. Ruys AT, Van Beem BE, Engelbrecht MR, Bipat S, Stoker J, Van Gulik 
TM. Radiological staging in patients with hilar cholangiocarcinoma: 
a systematic review and meta-analysis. Br J Radiol 2012;85:1255-1262.

99. Park HS, Lee JM, Choi JY, Lee MW, Kim HJ, Han JK, et al. Preoper-
ative evaluation of bile duct cancer: MRI combined with MR cholan-
giopancreatography versus MDCT with direct cholangiography. AJR 
Am J Roentgenol 2008;190:396-405.

100. Akamatsu N, Sugawara Y, Osada H, Okada T, Itoyama S, Komagome 
M, et al. Preoperative evaluation of the longitudinal spread of extra-
hepatic bile duct cancer using multidetector computed tomography. J 
Hepatobiliary Pancreat Surg 2009;16:216-222.

101. Cho ES, Park MS, Yu JS, Kim MJ, Kim KW. Biliary ductal involve-
ment of hilar cholangiocarcinoma: multidetector computed tomog-
raphy versus magnetic resonance cholangiography. J Comput Assist 
Tomogr 2007;31:72-78.

102. Han JK, Choi BI, Kim AY, An SK, Lee JW, Kim TK, et al. Cholan-
giocarcinoma: pictorial essay of CT and cholangiographic findings. 
Radiographics 2002;22:173-187.

103. Choi BI, Lee JM, Han JK. Imaging of intrahepatic and hilar cholan-
giocarcinoma. Abdom Imaging 2004;29:548-557.

104. Park HS, Lee JM, Kim SH, Jeong JY, Kim YJ, Lee KH, et al. CT Differ-
entiation of cholangiocarcinoma from periductal fibrosis in patients 
with hepatolithiasis. AJR Am J Roentgenol 2006;187:445-453.

105. Choi YH, Lee JM, Lee JY, Han CJ, Choi JY, Han JK, et al. Biliary 
malignancy: value of arterial, pancreatic, and hepatic phase imaging 
with multidetector-row computed tomography. J Comput Assist To-
mogr 2008;32:362-368.

106. Park HJ, Kim SH, Jang KM, Choi SY, Lee SJ, Choi D. The role of dif-
fusion-weighted MR imaging for differentiating benign from malig-
nant bile duct strictures. Eur Radiol 2014;24:947-958.

107. Park MS, Kim TK, Kim KW, Park SW, Lee JK, Kim JS, et al. Differ-
entiation of extrahepatic bile duct cholangiocarcinoma from benign 
stricture: findings at MRCP versus ERCP. Radiology 2004;233:234-
240.

108. Kim JY, Lee JM, Han JK, Kim SH, Lee JY, Choi JY, et al. Contrast-en-
hanced MRI combined with MR cholangiopancreatography for 
the evaluation of patients with biliary strictures: differentiation of 
malignant from benign bile duct strictures. J Magn Reson Imaging 
2007;26:304-312.

109. Wang GX, Ge XD, Zhang D, Chen HL, Zhang QC, Wen L. MRCP 
Combined with CT promotes the differentiation of benign and ma-
lignant distal bile duct strictures. Front Oncol 2021;11:683869.

110. Mittal PK, Moreno CC, Kalb B, Mittal A, Camacho JC, Maddu K, et 
al. Primary biliary tract malignancies: MRI spectrum and mimics 
with histopathological correlation. Abdom Imaging 2015;40:1520-
1557.

111. Deoliveira ML, Schulick RD, Nimura Y, Rosen C, Gores G, Neuhaus P, 
et al. New staging system and a registry for perihilar cholangiocarci-
noma. Hepatology 2011;53:1363-1371.



Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

194

112. Akamatsu N, Sugawara Y, Hashimoto D. Surgical strategy for bile 
duct cancer: advances and current limitations. World J Clin Oncol 
2011;2:94-107.

113. Lee DH, Kim B, Lee ES, Kim HJ, Min JH, Lee JM, et al. Radiologic 
evaluation and structured reporting form for extrahepatic bile duct 
cancer: 2019 consensus recommendations from the korean society of 
abdominal radiology. Korean J Radiol 2021;22:41-62.

114. Ito K, Sakamoto Y, Isayama H, Nakai Y, Watadani T, Tanaka M, et al. 
The impact of MDCT and endoscopic transpapillary mapping biopsy 
to predict longitudinal spread of extrahepatic cholangiocarcinoma. J 
Gastrointest Surg 2018;22:1528-1537.

115. Lee HY, Kim SH, Lee JM, Kim SW, Jang JY, Han JK, et al. Preopera-
tive assessment of resectability of hepatic hilar cholangiocarcinoma: 
combined CT and cholangiography with revised criteria. Radiology 
2006;239:113-121.

116. Unno M, Okumoto T, Katayose Y, Rikiyama T, Sato A, Motoi F, et 
al. Preoperative assessment of hilar cholangiocarcinoma by multi-
detector row computed tomography. J Hepatobiliary Pancreat Surg 
2007;14:434-440.

117. Masselli G, Manfredi R, Vecchioli A, Gualdi G. MR imaging and MR 
cholangiopancreatography in the preoperative evaluation of hilar 
cholangiocarcinoma: correlation with surgical and pathologic find-
ings. Eur Radiol 2008;18:2213-2221.

118. Joo I, Lee JM, Yoon JH. Imaging diagnosis of intrahepatic and perihi-
lar cholangiocarcinoma: recent advances and challenges. Radiology 
2018;288:7-13.

119. Wattanasatesiri T, Sirichindakul B, Klaikaew N, Chaopathomkul 
B. Perihilar cholangiocarcinoma: accuracy of 16-detector-row com-
puted tomography in evaluating tumor extension and resectability. 
Asian Biomed 2013;7:499-507.

120. Zhou Q, Guan Y, Mao L, Zhu Y, Chen J, Shi J, et al. Modification 
and establishment of CT criteria in preoperative assessment of por-
tal venous invasion by hilar cholangiocarcinoma. HPB (Oxford) 
2018;20:1163-1171.

121. Zhou Q, Dong G, Zhu Q, Qiu Y, Mao L, Chen J, et al. Modification 
and comparison of CT criteria in the preoperative assessment of he-
patic arterial invasion by hilar cholangiocarcinoma. Abdom Radiol 
(NY) 2021;46:1922-1930.

122. Ryoo I, Lee JM, Chung YE, Park HS, Kim SH, Han JK, et al. Gado-
butrol-enhanced, three-dimensional, dynamic MR imaging with MR 
cholangiography for the preoperative evaluation of bile duct cancer. 
Invest Radiol 2010;45:217-224.

123. Sun HY, Lee JM, Park HS, Yoon JH, Baek JH, Han JK, et al. Gadoxetic 
acid-enhanced MRI with MR cholangiography for the preoperative 
evaluation of bile duct cancer. J Magn Reson Imaging 2013;38:138-
147.

124. Park MJ, Kim YK, Lim S, Rhim H, Lee WJ. Hilar cholangiocarcino-
ma: value of adding DW imaging to gadoxetic acid-enhanced MR 
imaging with MR cholangiopancreatography for preoperative evalua-
tion. Radiology 2014;270:768-776.

125. Xin Y, Liu Q, Zhang J, Lu J, Song X, Zhan H, et al. Hilar cholangio-
carcinoma: value of high-resolution enhanced magnetic resonance 
imaging for preoperative evaluation. J Cancer Res Ther 2020;16:1634-

1640.
126. Choi JY, Lee JM, Lee JY, Kim SH, Lee MW, Han JK, et al. Assessment 

of hilar and extrahepatic bile duct cancer using multidetector CT: 
value of adding multiplanar reformations to standard axial images. 
Eur Radiol 2007;17:3130-3138.

127. Li H, Zeng MS, Zhou KR, Jin DY, Lou WH. Pancreatic adenocarci-
noma: the different CT criteria for peripancreatic major arterial and 
venous invasion. J Comput Assist Tomogr 2005;29:170-175.

128. Lu DS, Reber HA, Krasny RM, Kadell BM, Sayre J. Local staging of 
pancreatic cancer: criteria for unresectability of major vessels as re-
vealed by pancreatic-phase, thin-section helical CT. AJR Am J Roent-
genol 1997;168:1439-1443.

129. Mizuno T, Ebata T, Yokoyama Y, Igami T, Yamaguchi J, Onoe S, et al. 
Combined vascular resection for locally advanced perihilar cholan-
giocarcinoma. Ann Surg 2022;275:382-390.

130. Songthamwat M, Chamadol N, Khuntikeo N, Thinkhamrop J, Koon-
mee S, Chaichaya N, et al. Accuracy of computerised tomography 
scan for the diagnosis of lymph node metastasis in cholangiocarcino-
ma. J Clin Diagn Res 2018;12:PC12-PC16.

131. Ni Q, Wang H, Zhang Y, Qian L, Chi J, Liang X, et al. MDCT assess-
ment of resectability in hilar cholangiocarcinoma. Abdom Radiol 
(NY) 2017;42:851-860.

132. Promsorn J, Soontrapa W, Somsap K, Chamadol N, Limpawattana P, 
Harisinghani M. Evaluation of the diagnostic performance of appar-
ent diffusion coefficient (ADC) values on diffusion-weighted mag-
netic resonance imaging (DWI) in differentiating between benign 
and metastatic lymph nodes in cases of cholangiocarcinoma. Abdom 
Radiol (NY) 2019;44:473-481.

133. Wu XP, Ni JM, Zhang ZY, Lu FQ, Li B, Jin HH, et al. Preoperative 
evaluation of malignant perihilar biliary obstruction: negative-con-
trast CT cholangiopancreatography and CT angiography versus 
MRCP and MR angiography. AJR Am J Roentgenol 2015;205:780-788.

134. Pang L, Bo X, Wang J, Wang C, Wang Y, Liu G, et al. Role of du-
al-time point (18)F-FDG PET/CT imaging in the primary diagnosis 
and staging of hilar cholangiocarcinoma. Abdom Radiol (NY) 2021; 
46:4138-4147.

135. Lamarca A, Barriuso J, Chander A, Mcnamara MG, Hubner RA, 
Õreilly D, et al. (18)F-fluorodeoxyglucose positron emission tomog-
raphy ((18)FDG-PET) for patients with biliary tract cancer: Systemat-
ic review and meta-analysis. J Hepatol 2019;71:115-129.

136. Hu JH, Tang JH, Lin CH, Chu YY, Liu NJ. Preoperative staging of 
cholangiocarcinoma and biliary carcinoma using 18F-f luorodeox-
yglucose positron emission tomography: a meta-analysis. J Investig 
Med 2018;66:52-61.

137. Kim JY, Kim MH, Lee TY, Hwang CY, Kim JS, Yun SC, et al. Clinical 
role of 18F-FDG PET-CT in suspected and potentially operable chol-
angiocarcinoma: a prospective study compared with conventional 
imaging. Am J Gastroenterol 2008;103:1145-1151.

138. Huang X, Yang J, Li J, Xiong Y. Comparison of magnetic resonance 
imaging and 18-fludeoxyglucose positron emission tomography/com-
puted tomography in the diagnostic accuracy of staging in patients 
with cholangiocarcinoma: a meta-analysis. Medicine (Baltimore) 
2020;99:e20932.



Practice guidelines for managing extrahepatic biliary tract cancers

www.ahbps.org

195

139. Noji T, Kondo S, Hirano S, Tanaka E, Suzuki O, Shichinohe T. Com-
puted tomography evaluation of regional lymph node metastases in 
patients with biliary cancer. Br J Surg 2008;95:92-96.

140. Barlow AD, Garcea G, Berry DP, Rajesh A, Patel R, Metcalfe MS, et 
al. Staging laparoscopy for hilar cholangiocarcinoma in 100 patients. 
Langenbecks Arch Surg 2013;398:983-988.

141. Aloia TA, Charnsangavej C, Faria S, Ribero D, Abdalla EK, Vauthey 
JN, et al. High-resolution computed tomography accurately predicts 
resectability in hilar cholangiocarcinoma. Am J Surg 2007;193:702-
706.

142. Zhang H, Zhu J, Ke F, Weng M, Wu X, Li M, et al. Radiological imag-
ing for assessing the respectability of hilar cholangiocarcinoma: a sys-
tematic review and meta-analysis. Biomed Res Int 2015;2015:497942.

143. Choi SY, Kim YK, Min JH, Cha DI, Jeong WK, Lee WJ. The value of 
gadoxetic acid-enhanced MRI for differentiation between hepatic mi-
croabscesses and metastases in patients with periampullary cancer. 
Eur Radiol 2017;27:4383-4393.

144. Bridgewater J, Lopes A, Beare S, Duggan M, Lee D, Ricamara M, et al. 
A phase 1b study of Selumetinib in combination with Cisplatin and 
Gemcitabine in advanced or metastatic biliary tract cancer: the ABC-
04 study. BMC Cancer 2016;16:153.

145. Chiang NJ, Chen JS, Chen MH, Yang SH, Hsu C, Yen CJ, et al. A 
phase II trial of modified gemcitabine plus S-1 combination as the 
first-line treatment in patients with advanced biliary tract cancer. J 
Clin Oncol 2017;35:417.

146. Coombs RJ, Zeiss J, Howard JM, Thomford NR, Merrick HW. CT of 
the abdomen after the Whipple procedure: value in depicting postop-
erative anatomy, surgical complications, and tumor recurrence. AJR 
Am J Roentgenol 1990;154:1011-1014.

147. Manzione L, Romano R, Germano D. Chemotherapy with gemcit-
abine and oxaliplatin in patients with advanced biliary tract cancer: a 
single-institution experience. Oncology 2007;73:311-315.

148. Pongmaneratanakul S, Tanasanvimon S, Pengsuparp T, Areepium N. 
Prevalence of CTR1 and ERCC1 polymorphisms and response of bil-
iary tract cancer to gemcitabine-platinum chemotherapy. Asian Pac J 
Cancer Prev 2017;18:857-861.

149. Sahani DV, Hayano K, Galluzzo A, Zhu AX. Measuring treatment 
response to systemic therapy and predicting outcome in biliary tract 
cancer: comparing tumor size, volume, density, and metabolism. AJR 
Am J Roentgenol 2015;204:776-781.

150. Wang D, Yang X, Long J, Lin J, Mao J, Xie F, et al. the efficacy and 
safety of apatinib plus camrelizumab in patients with previously 
treated advanced biliary tract cancer: a prospective clinical study. 
Front Oncol 2021;11:646979.

151. Jung SJ, Woo SM, Park HK, Lee WJ, Han MA, Han SS, et al. Patterns 
of initial disease recurrence after resection of biliary tract cancer. 
Oncology 2012;83:83-90.

152. Valle JW, Borbath I, Khan SA, Huguet F, Gruenberger T, Arnold D. 
Biliary cancer: ESMO Clinical Practice Guidelines for diagnosis, 
treatment and follow-up. Ann Oncol 2016;27:v28-v37.

153. Kim NH, Lee SR, Kim YH, Kim HJ. Diagnostic performance and 
prognostic relevance of FDG positron emission tomography/comput-
ed tomography for patients with extrahepatic cholangiocarcinoma. 

Korean J Radiol 2020;21:1355-1366.
154. Petrowsky H, Wildbrett P, Husarik DB, Hany TF, Tam S, Jochum W, 

et al. Impact of integrated positron emission tomography and com-
puted tomography on staging and management of gallbladder cancer 
and cholangiocarcinoma. J Hepatol 2006;45:43-50.

155. Kato T, Tsukamoto E, Kuge Y, Katoh C, Nambu T, Nobuta A, et al. 
Clinical role of (18)F-FDG PET for initial staging of patients with 
extrahepatic bile duct cancer. Eur J Nucl Med Mol Imaging 2002;29: 
1047-1054.

156. Albazaz R, Patel CN, Chowdhury FU, Scarsbrook AF. Clinical impact 
of FDG PET-CT on management decisions for patients with primary 
biliary tumours. Insights Imaging 2013;4:691-700.

157. Corvera CU, Blumgart LH, Akhurst T, Dematteo RP, D’Angelica M, 
Fong Y, et al. 18F-fluorodeoxyglucose positron emission tomography 
inf luences management decisions in patients with biliary cancer. J 
Am Coll Surg 2008;206:57-65.

158. Tashiro S, Imaizumi T, Ohkawa H, Okada A, Katoh T, Kawaharada 
Y, et al. Pancreaticobiliary maljunction: retrospective and nationwide 
survey in Japan. J Hepatobiliary Pancreat Surg 2003;10:345-351.

159. Tsuchida A, Itoi T, Endo M, Kitamura K, Mukaide M, Itokawa F, et 
al. Pathological features and surgical outcome of pancreaticobiliary 
maljunction without dilatation of the extrahepatic bile duct. Oncol 
Rep 2004;11:269-276.

160. Yu ZL, Zhang LJ, Fu JZ, Li J, Zhang QY, Chen FL. Anomalous pan-
creaticobiliary junction: image analysis and treatment principles. 
Hepatobiliary Pancreat Dis Int 2004;3:136-139.

161. Jung YS, Lee KJ, Kim H, Kim WH, Kim IG, Yoo BM, et al. Risk factor 
for extrahepatic bile duct cancer in patients with anomalous pancre-
aticobiliary ductal union. Hepatogastroenterology 2004;51:946-949.

162. Ohuchida J, Chijiiwa K, Hiyoshi M, Kobayashi K, Konomi H, Tanaka 
M. Long-term results of treatment for pancreaticobiliary maljunction 
without bile duct dilatation. Arch Surg 2006;141:1066-1070.

163. Takuma K, Kamisawa T, Tabata T, Hara S, Kuruma S, Inaba Y, et 
al. Importance of early diagnosis of pancreaticobiliary maljunction 
without biliary dilatation. World J Gastroenterol 2012;18:3409-3414.

164. Morine Y, Shimada M, Takamatsu H, Araida T, Endo I, Kubota M, 
et al. Clinical features of pancreaticobiliary maljunction: update 
analysis of 2nd Japan-nationwide survey. J Hepatobiliary Pancreat Sci 
2013;20:472-480.

165. Hayashi H, Beppu T, Okabe H, Kuroki H, Nakagawa S, Imai K, et al. 
Functional assessment versus conventional volumetric assessment in 
the prediction of operative outcomes after major hepatectomy. Sur-
gery 2015;157:20-26.

166. Olthof PB, Wiggers JK, Groot Koerkamp B, Coelen RJ, Allen PJ, Bes-
selink MG, et al. Postoperative liver failure risk score: identifying pa-
tients with resectable perihilar cholangiocarcinoma who can benefit 
from portal vein embolization. J Am Coll Surg 2017;225:387-394.

167. Olthof PB, Coelen RJS, Bennink RJ, Heger M, Lam MF, Besselink 
MG, et al. (99m)Tc-mebrofenin hepatobiliary scintigraphy predicts 
liver failure following major liver resection for perihilar cholangio-
carcinoma. HPB (Oxford) 2017;19:850-858.

168. Yokoyama Y, Ebata T, Igami T, Sugawara G, Mizuno T, Yamaguchi J, 
et al. The predictive value of indocyanine green clearance in future 



Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

196

liver remnant for posthepatectomy liver failure following hepatecto-
my with extrahepatic bile duct resection. World J Surg 2016;40:1440-
1447.

169. Kuboki S, Furukawa K, Takayashiki T, Takano S, Miyazaki M, Oht-
suka M. Clinical implication of ICG test in major hepatectomy for 
biliary tract cancer. Minerva Surg 2021;76:202-210.

170. Franken LC, Rassam F, Van Lienden KP, Bennink RJ, Besselink MG, 
Busch OR, et al. Effect of structured use of preoperative portal vein 
embolization on outcomes after liver resection of perihilar cholan-
giocarcinoma. BJS Open 2020;4:449-455.

171. Higuchi R, Yamamoto M. Indications for portal vein emboliza-
tion in perihilar cholangiocarcinoma. J Hepatobiliary Pancreat Sci 
2014;21:542-549.

172. Konishi T, Takamoto T, Hashimoto T, Makuuchi M. Is portal vein 
embolization safe and effective for patients with impaired liver func-
tion? J Surg Oncol 2021;123:1742-1749.

173. Olthof PB, Aldrighetti L, Alikhanov R, Cescon M, Groot Koerkamp 
B, Jarnagin WR, et al. Portal vein embolization is associated with re-
duced liver failure and mortality in high-risk resections for perihilar 
cholangiocarcinoma. Ann Surg Oncol 2020;27:2311-2318.

174. Farges O, Belghiti J, Kianmanesh R, Regimbeau JM, Santoro R, Vil-
grain V, et al. Portal vein embolization before right hepatectomy: 
prospective clinical trial. Ann Surg 2003;237:208-217.

175. Hong YK, Choi SB, Lee KH, Park SW, Park YN, Choi JS, et al. The ef-
ficacy of portal vein embolization prior to right extended hemihepa-
tectomy for hilar cholangiocellular carcinoma: a retrospective cohort 
study. Eur J Surg Oncol 2011;37:237-244.

176. Abdalla EK, Barnett CC, Doherty D, Curley SA, Vauthey JN. Extend-
ed hepatectomy in patients with hepatobiliary malignancies with and 
without preoperative portal vein embolization. Arch Surg 2002;137: 
675-680; discussion 680-671.

177. Gazzaniga GM, Filauro M, Bagarolo C, Mori L. Surgery for hilar 
cholangiocarcinoma: an Italian experience. J Hepatobiliary Pancreat 
Surg 2000;7:122-127.

178. Cho MS, Kim SH, Park SW, Lim JH, Choi GH, Park JS, et al. Surgical 
outcomes and predicting factors of curative resection in patients with 
hilar cholangiocarcinoma: 10-year single-institution experience. J 
Gastrointest Surg 2012;16:1672-1679.

179. Kow AW, Wook CD, Song SC, Kim WS, Kim MJ, Park HJ, et al. Role 
of caudate lobectomy in type III A and III B hilar cholangiocarcino-
ma: a 15-year experience in a tertiary institution. World J Surg 2012; 
36:1112-1121.

180. Wahab MA, Sultan AM, Salah T, Fathy O, Elebidy G, Elshobary M, et 
al. Caudate lobe resection with major hepatectomy for central chol-
angiocarcinoma: is it of value? Hepatogastroenterology 2012;59:321-
324.

181. Cheng QB, Yi B, Wang JH, Jiang XQ, Luo XJ, Liu C, et al. Resection 
with total caudate lobectomy confers survival benefit in hilar chol-
angiocarcinoma of Bismuth type III and IV. Eur J Surg Oncol 2012; 
38:1197-1203.

182. Abd Elwahab M, El Nakeeb A, El Hanafy E, Sultan AM, Elghawalby A, 
Askr W, et al. Predictors of long term survival after hepatic resection 
for hilar cholangiocarcinoma: A retrospective study of 5-year survi-

vors. World J Gastrointest Surg 2016;8:436-443.
183. Bhutiani N, Scoggins CR, Mcmasters KM, Ethun CG, Poultsides GA, 

Pawlik TM, et al. The impact of caudate lobe resection on margin 
status and outcomes in patients with hilar cholangiocarcinoma: a 
multi-institutional analysis from the US Extrahepatic Biliary Malig-
nancy Consortium. Surgery 2018;163:726-731.

184. Geers J, Jaekers J, Topal H, Aerts R, Vandoren C, Vanden Boer G, et 
al. Predictors of survival after surgery with curative intent for perihi-
lar cholangiocarcinoma. World J Surg Oncol 2020;18:286.

185. Birgin E, Rasbach E, Reissfelder C, Rahbari NN. A systematic review 
and meta-analysis of caudate lobectomy for treatment of hilar chol-
angiocarcinoma. Eur J Surg Oncol 2020;46:747-753.

186. Yang M, Li WW, Chen JH, Cui MH, Liu JL. The value of caudate 
lobectomy in hilar cholangiocarcinoma treatment: a meta-analysis. 
Medicine (Baltimore) 2021;100:e24727.

187. Kitagawa Y, Nagino M, Kamiya J, Uesaka K, Sano T, Yamamoto H, et 
al. Lymph node metastasis from hilar cholangiocarcinoma: audit of 
110 patients who underwent regional and paraaortic node dissection. 
Ann Surg 2001;233:385-392.

188. Murakami Y, Uemura K, Sudo T, Hashimoto Y, Nakashima A, Kondo 
N, et al. Is para-aortic lymph node metastasis a contraindication for 
radical resection in biliary carcinoma? World J Surg 2011;35:1085-
1093.

189. Hakeem AR, Marangoni G, Chapman SJ, Young RS, Nair A, Hidalgo 
EL, et al. Does the extent of lymphadenectomy, number of lymph 
nodes, positive lymph node ratio and neutrophil-lymphocyte ratio 
impact surgical outcome of perihilar cholangiocarcinoma? Eur J Gas-
troenterol Hepatol 2014;26:1047-1054.

190. De Jong MC, Marques H, Clary BM, Bauer TW, Marsh JW, Ribero D, 
et al. The impact of portal vein resection on outcomes for hilar chol-
angiocarcinoma: a multi-institutional analysis of 305 cases. Cancer 
2012;118:4737-4747.

191. Dumitraşcu T, Stroescu C, Braşoveanu V, Herlea V, Ionescu M, 
Popescu I. Curative-intent Surgery for Perihilar Cholangiocarcinoma 
with and without Portal Vein Resection - a Comparative Analysis of 
Early and Late Outcomes. Chirurgia (Bucur) 2017;112:308-319.

192. Hoffmann K, Luible S, Goeppert B, Weiss KH, Hinz U, Büchler MW, 
et al. Impact of portal vein resection on oncologic long-term outcome 
in patients with hilar cholangiocarcinoma. Surgery 2015;158:1252-
1260.

193. Matsuyama R, Mori R, Ota Y, Homma Y, Kumamoto T, Takeda K, et 
al. Significance of vascular resection and reconstruction in surgery 
for hilar cholangiocarcinoma: with special reference to hepatic arteri-
al resection and reconstruction. Ann Surg Oncol 2016;23:475-484.

194. Song GW, Lee SG, Hwang S, Kim KH, Cho YP, Ahn CS, et al. Does 
portal vein resection with hepatectomy improve survival in local-
ly advanced hilar cholangiocarcinoma? Hepatogastroenterology 
2009;56:935-942.

195. Wang ST, Shen SL, Peng BG, Hua YP, Chen B, Kuang M, et al. Com-
bined vascular resection and analysis of prognostic factors for hilar 
cholangiocarcinoma. Hepatobiliary Pancreat Dis Int 2015;14:626-
632.

196. Tamoto E, Hirano S, Tsuchikawa T, Tanaka E, Miyamoto M, Mat-



Practice guidelines for managing extrahepatic biliary tract cancers

www.ahbps.org

197

sumoto J, et al. Portal vein resection using the no-touch technique 
with a hepatectomy for hilar cholangiocarcinoma. HPB (Oxford) 
2014;16:56-61.

197. She WH, Cheung TT, Ma KW, Tsang SHY, Dai WC, Chan ACY, et al. 
Vascular resection and reconstruction in hilar cholangiocarcinoma. 
ANZ J Surg 2020;90:1653-1659.

198. Liu Y, Li G, Lu Z, Wang T, Yang Y, Wang X, et al. Effect of vascular 
resection for perihilar cholangiocarcinoma: a systematic review and 
meta-analysis. PeerJ 2021;9:e12184.

199. Lurje G, Bednarsch J, Czigany Z, Lurje I, Schlebusch IK, Boecker J, et 
al. The prognostic role of lymphovascular invasion and lymph node 
metastasis in perihilar and intrahepatic cholangiocarcinoma. Eur J 
Surg Oncol 2019;45:1468-1478.

200. Nagino M, Nimura Y, Nishio H, Ebata T, Igami T, Matsushita M, et 
al. Hepatectomy with simultaneous resection of the portal vein and 
hepatic artery for advanced perihilar cholangiocarcinoma: an audit 
of 50 consecutive cases. Ann Surg 2010;252:115-123.

201. Ebata T, Nagino M, Kamiya J, Uesaka K, Nagasaka T, Nimura Y. 
Hepatectomy with portal vein resection for hilar cholangiocarcino-
ma: audit of 52 consecutive cases. Ann Surg 2003;238:720-727.

202. Schimizzi GV, Jin LX, Davidson JTT, Krasnick BA, Ethun CG, Pawlik 
TM, et al. Outcomes after vascular resection during curative-intent 
resection for hilar cholangiocarcinoma: a multi-institution study 
from the US extrahepatic biliary malignancy consortium. HPB (Ox-
ford) 2018;20:332-339.

203. Yamaguchi K, Shirahane K, Nakamura M, Su D, Konomi H, Motoya-
ma K, et al. Frozen section and permanent diagnoses of the bile duct 
margin in gallbladder and bile duct cancer. HPB (Oxford) 2005;7:135-
138.

204. Otsuka S, Ebata T, Yokoyama Y, Mizuno T, Tsukahara T, Shimoyama 
Y, et al. Clinical value of additional resection of a margin-positive dis-
tal bile duct in perihilar cholangiocarcinoma. Br J Surg 2019;106:774-
782.

205. Yasukawa K, Shimizu A, Motoyama H, Kubota K, Notake T, Fukushi-
ma K, et al. Impact of remnant carcinoma in situ at the ductal stump 
on long-term outcomes in patients with distal cholangiocarcinoma. 
World J Surg 2021;45:291-301.

206. Park Y, Hwang DW, Kim JH, Hong SM, Jun SY, Lee JH, et al. Prog-
nostic comparison of the longitudinal margin status in distal bile 
duct cancer: R0 on first bile duct resection versus R0 after additional 
resection. J Hepatobiliary Pancreat Sci 2019;26:169-178.

207. Yoo T, Park SJ, Han SS, Kim SH, Lee SD, Kim TH, et al. Proximal 
resection margins: more prognostic than distal resection margins in 
patients undergoing hilar cholangiocarcinoma resection. Cancer Res 
Treat 2018;50:1106-1113.

208. Lee JH, Hwang DW, Lee SY, Park KM, Lee YJ. The proximal margin 
of resected hilar cholangiocarcinoma: the effect of microscopic posi-
tive margin on long-term survival. Am Surg 2012;78:471-477.

209. Shin D, Lee S, Lee JH, Hong SM, Park SY, Yoo C, et al. Prognostic 
implication of high grade biliary intraepithelial neoplasia in bile duct 
resection margins in patients with resected perihilar cholangiocarci-
noma. J Hepatobiliary Pancreat Sci 2020;27:604-613.

210. Nakanishi Y, Kondo S, Zen Y, Yonemori A, Kubota K, Kawakami H, 

et al. Impact of residual in situ carcinoma on postoperative survival 
in 125 patients with extrahepatic bile duct carcinoma. J Hepatobiliary 
Pancreat Sci 2010;17:166-173.

211. Sasaki R, Takeda Y, Funato O, Nitta H, Kawamura H, Uesugi N, et 
al. Significance of ductal margin status in patients undergoing sur-
gical resection for extrahepatic cholangiocarcinoma. World J Surg 
2007;31:1788-1796.

212. Wakai T, Shirai Y, Moroda T, Yokoyama N, Hatakeyama K. Impact 
of ductal resection margin status on long-term survival in patients 
undergoing resection for extrahepatic cholangiocarcinoma. Cancer 
2005;103:1210-1216.

213. Tsukahara T, Ebata T, Shimoyama Y, Yokoyama Y, Igami T, Sugawara 
G, et al. Residual carcinoma in situ at the ductal stump has a negative 
survival effect: an analysis of early-stage cholangiocarcinomas. Ann 
Surg 2017;266:126-132.

214. Han IW, Jang JY, Lee KB, Kang MJ, Kwon W, Park JW, et al. Clin-
icopathological analysis and prognosis of extrahepatic bile duct 
cancer with a microscopic positive ductal margin. HPB (Oxford) 
2014;16:575-581.

215. Higuchi R, Ota T, Araida T, Kobayashi M, Furukawa T, Yamamoto M. 
Prognostic relevance of ductal margins in operative resection of bile 
duct cancer. Surgery 2010;148:7-14.

216. Kurahara H, Maemura K, Mataki Y, Sakoda M, Iino S, Kawasaki Y, 
et al. Relationship between the surgical margin status, prognosis, and 
recurrence in extrahepatic bile duct cancer patients. Langenbecks 
Arch Surg 2017;402:87-93.

217. Higuchi R, Yazawa T, Uemura S, Izumo W, Furukawa T, Yamamoto 
M. High-grade dysplasia/carcinoma in situ of the bile duct margin in 
patients with surgically resected node-negative perihilar cholangio-
carcinoma is associated with poor survival: a retrospective study. J 
Hepatobiliary Pancreat Sci 2017;24:456-465.

218. Wakai T, Shirai Y, Tsuchiya Y, Nomura T, Akazawa K, Hatakeyama 
K. Combined major hepatectomy and pancreaticoduodenectomy for 
locally advanced biliary carcinoma: long-term results. World J Surg 
2008;32:1067-1074.

219. Fukami Y, Kaneoka Y, Maeda A, Takayama Y, Onoe S. Major hepa-
topancreatoduodenectomy with simultaneous resection of the 
hepatic artery for advanced biliary cancer. Langenbecks Arch Surg 
2016;401:471-478.

220. Sakamoto Y, Nara S, Kishi Y, Esaki M, Shimada K, Kokudo N, et al. 
Is extended hemihepatectomy plus pancreaticoduodenectomy justi-
fied for advanced bile duct cancer and gallbladder cancer? Surgery 
2013;153:794-800.

221. Ebata T, Yokoyama Y, Igami T, Sugawara G, Takahashi Y, Nimura Y, 
et al. Hepatopancreatoduodenectomy for cholangiocarcinoma: a sin-
gle-center review of 85 consecutive patients. Ann Surg 2012;256:297-
305.

222. Shimizu A, Motoyama H, Kubota K, Notake T, Fukushima K, Ikehara 
T, et al. Safety and oncological benefit of hepatopancreatoduodenec-
tomy for advanced extrahepatic cholangiocarcinoma with horizon-
tal tumor spread: shinshu university experience. Ann Surg Oncol 
2021;28:2012-2025.

223. Wang S, Shi N, You L, Dai M, Zhao Y. Minimally invasive surgical 



Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

198

approach versus open procedure for pancreaticoduodenectomy: a 
systematic review and meta-analysis. Medicine (Baltimore) 2017;96: 
e8619.

224. Kim SH, Lee B, Hwang HK, Lee JS, Han HS, Lee WJ, et al. Compar-
ison of postoperative complications and long-term oncological out-
comes in minimally invasive versus open pancreatoduodenectomy 
for distal cholangiocarcinoma: a propensity score-matched analysis. J 
Hepatobiliary Pancreat Sci 2022;29:329-337.

225. Nickel F, Haney CM, Kowalewski KF, Probst P, Limen EF, Kalkum E, 
et al. Laparoscopic versus open pancreaticoduodenectomy: a system-
atic review and meta-analysis of randomized controlled trials. Ann 
Surg 2020;271:54-66.

226. Kamarajah SK, Gujjuri R, Bundred JR, Hilal MA, White SA. Long-
term survival after minimally invasive resection versus open pancre-
aticoduodenectomy for periampullary cancers: a systematic review, 
meta-analysis and meta-regression. HPB (Oxford) 2021;23:197-205.

227. Ma D, Wang W, Wang J, Zhang T, Jiang Z, Du G, et al. Laparoscopic 
versus open surgery for hilar cholangiocarcinoma: a retrospective 
cohort study on short-term and long-term outcomes. Surg Endosc 
2022;36:3721-3731.

228. Delitto D, Luckhurst CM, Black BS, Beck JL, George TJ, Jr., Sarosi 
GA, et al. Oncologic and perioperative outcomes following selective 
application of laparoscopic pancreaticoduodenectomy for periampul-
lary malignancies. J Gastrointest Surg 2016;20:1343-1349.

229. Li J, Xiong Y, Yang G, Zhang L, Riaz M, Xu J, et al. Complete lapa-
roscopic radical resection of hilar cholangiocarcinoma: technical 
aspects and long-term results from a single center. Wideochir Inne 
Tech Maloinwazyjne 2021;16:62-75.

230. Jingdong L, Yongfu X, Yang G, Jian X, Xujian H, Jianhua L, et al. 
Minimally invasive surgery for hilar cholangiocarcinoma: a multi-
center retrospective analysis of 158 patients. Surg Endosc 2021;35: 
6612-6622.

231. Zhang Y, Dou C, Wu W, Liu J, Jin L, Hu Z, et al. Total laparoscopic 
versus open radical resection for hilar cholangiocarcinoma. Surg En-
dosc 2020;34:4382-4387.

232. Li J, Tan X, Zhang X, Zhao G, Hu M, Zhao Z, et al. Robotic radical 
surgery for hilar cholangiocarcinoma: a single-centre case series. Int 
J Med Robot 2020;16:e2076.

233. Feng F, Cao X, Liu X, Qin J, Zhang S, Li Q, et al. Laparoscopic re-
section for Bismuth type III and IV hilar cholangiocarcinoma: how 
to improve the radicality without direct palpation. J Surg Oncol 
2019;120:1379-1385.

234. Li J, Zhao L, Zhang J, Li Z, Li A, Wei Y, et al. Application of the lap-
aroscopic technique in perihilar cholangiocarcinoma surgery. Int J 
Surg 2017;44:104-109.

235. Xu Y, Wang H, Ji W, Tang M, Li H, Leng J, et al. Robotic radical re-
section for hilar cholangiocarcinoma: perioperative and long-term 
outcomes of an initial series. Surg Endosc 2016;30:3060-3070.

236. Yu H, Wu SD, Chen DX, Zhu G. Laparoscopic resection of Bismuth 
type I and II hilar cholangiocarcinoma: an audit of 14 cases from two 
institutions. Dig Surg 2011;28:44-49.

237. Lee GI, Lee MR, Green I, Allaf M, Marohn MR. Surgeons’ physical 
discomfort and symptoms during robotic surgery: a comprehensive 

ergonomic survey study. Surg Endosc 2017;31:1697-1706.
238. Deoliveira ML, Cunningham SC, Cameron JL, Kamangar F, Winter 

JM, Lillemoe KD, et al. Cholangiocarcinoma: thirty-one-year experi-
ence with 564 patients at a single institution. Ann Surg 2007;245:755-
762.

239. Aoba T, Ebata T, Yokoyama Y, Igami T, Sugawara G, Takahashi Y, 
et al. Assessment of nodal status for perihilar cholangiocarcinoma: 
location, number, or ratio of involved nodes. Ann Surg 2013;257:718-
725.

240. Shiraki T, Kuroda H, Takada A, Nakazato Y, Kubota K, Imai Y. Intra-
operative frozen section diagnosis of bile duct margin for extrahepat-
ic cholangiocarcinoma. World J Gastroenterol 2018;24:1332-1342.

241. Endo I, House MG, Klimstra DS, Gönen M, D’Angelica M, Demat-
teo RP, et al. Clinical significance of intraoperative bile duct margin 
assessment for hilar cholangiocarcinoma. Ann Surg Oncol 2008;15: 
2104-2112.

242. Zhang XF, Squires MH, 3rd, Bagante F, Ethun CG, Salem A, Weber 
SM, et al. The impact of intraoperative re-resection of a positive bile 
duct margin on clinical outcomes for hilar cholangiocarcinoma. Ann 
Surg Oncol 2018;25:1140-1149.

243. American Joint Committee on Cancer. AJCC Cancer Staging Manu-
al. 8th ed.: Springer Cham, 2017.

244. Neoptolemos JP, Moore MJ, Cox TF, Valle JW, Palmer DH, Mcdonald 
AC, et al. Effect of adjuvant chemotherapy with fluorouracil plus fo-
linic acid or gemcitabine vs observation on survival in patients with 
resected periampullary adenocarcinoma: the ESPAC-3 periampullary 
cancer randomized trial. Jama 2012;308:147-156.

245. Edeline J, Benabdelghani M, Bertaut A, Watelet J, Hammel P, Joly JP, 
et al. Gemcitabine and oxaliplatin chemotherapy or surveillance in 
resected biliary tract cancer (PRODIGE 12-ACCORD 18-UNICAN-
CER GI): a randomized phase III study. J Clin Oncol 2019;37:658-667.

246. Ebata T, Hirano S, Konishi M, Uesaka K, Tsuchiya Y, Ohtsuka M, 
et al. Randomized clinical trial of adjuvant gemcitabine chemo-
therapy versus observation in resected bile duct cancer. Br J Surg 
2018;105:192-202.

247. Primrose JN, Fox RP, Palmer DH, Malik HZ, Prasad R, Mirza D, et 
al. Capecitabine compared with observation in resected biliary tract 
cancer (BILCAP): a randomised, controlled, multicentre, phase 3 
study. Lancet Oncol 2019;20:663-673.

248. Valle J, Wasan H, Palmer DH, Cunningham D, Anthoney A, Mara-
veyas A, et al. Cisplatin plus gemcitabine versus gemcitabine for bili-
ary tract cancer. N Engl J Med 2010;362:1273-1281.

249. Oh DY, Ruth He A, Qin S, Chen LT, Okusaka T, Vogel A, et al. 
Durvalumab plus gemcitabine and cisplatin in advanced biliary tract 
cancer. NEJM Evid 2022;1:EVIDoa2200015.

250. Kelley RK, Ueno M, Yoo C, Finn RS, Furuse J, Ren Z, et al. Pembroli-
zumab in combination with gemcitabine and cisplatin compared with 
gemcitabine and cisplatin alone for patients with advanced biliary 
tract cancer (KEYNOTE-966): a randomised, double-blind, placebo- 
controlled, phase 3 trial. Lancet 2023;401:1853-1865.

251. Gwak HK, Kim WC, Kim HJ, Park JH. Extrahepatic bile duct cancers: 
surgery alone versus surgery plus postoperative radiation therapy. Int 
J Radiat Oncol Biol Phys 2010;78:194-198.



Practice guidelines for managing extrahepatic biliary tract cancers

www.ahbps.org

199

252. Chang WI, Kim BH, Kang HC, Kim K, Lee KH, Oh DY, et al. The role 
of adjuvant chemoradiotherapy in nonhilar extrahepatic bile duct 
cancer: a long-term single-institution analysis. Int J Radiat Oncol Biol 
Phys 2021;111:395-404.

253. Todoroki T, Ohara K, Kawamoto T, Koike N, Yoshida S, Kashiwagi H, 
et al. Benefits of adjuvant radiotherapy after radical resection of lo-
cally advanced main hepatic duct carcinoma. Int J Radiat Oncol Biol 
Phys 2000;46:581-587.

254. Kobayashi S, Nagano H, Marubashi S, Takeda Y, Tanemura M, Kon-
ishi K, et al. Impact of postoperative irradiation after non-curative 
resection of hilar biliary cancer. J Surg Oncol 2009;100:657-662.

255. Hoehn RS, Wima K, Ertel AE, Meier A, Ahmad SA, Shah SA, et al. 
Adjuvant chemotherapy and radiation therapy is associated with im-
proved survival for patients with extrahepatic cholangiocarcinoma. 
Ann Surg Oncol 2015;22 Suppl 3:S1133-1139.

256. Nassour I, Mokdad AA, Porembka MR, Choti MA, Polanco PM, 
Mansour JC, et al. Adjuvant therapy is associated with improved sur-
vival in resected perihilar cholangiocarcinoma: a propensity matched 
study. Ann Surg Oncol 2018;25:1193-1201.

257. Kamarajah SK, Bednar F, Cho CS, Nathan H. Survival benefit with 
adjuvant radiotherapy after resection of distal cholangiocarcinoma: 
a propensity-matched National Cancer Database analysis. Cancer 
2021;127:1266-1274.

258. Kim K, Yu JI, Jung W, Kim TH, Seong J, Kim WC, et al. Role of ad-
juvant radiotherapy in extrahepatic bile duct cancer: a multicenter 
retrospective study (Korean Radiation Oncology Group 18-14). Eur J 
Cancer 2021;157:31-39.

259. Bonet Beltrán M, Allal AS, Gich I, Solé JM, Carrió I. Is adjuvant 
radiotherapy needed after curative resection of extrahepatic biliary 
tract cancers? A systematic review with a meta-analysis of observa-
tional studies. Cancer Treat Rev 2012;38:111-119.

260. Shi XQ, Zhang JY, Tian H, Tang LN, Li AL. Role of adjuvant (chemo)
radiotherapy for resected extrahepatic cholangiocarcinoma: a me-
ta-analysis. J Zhejiang Univ Sci B 2020;21:549-559.

261. Choi SH, Rim CH, Shin IS, Yoon WS, Koom WS, Seong J. Adjuvant 
radiotherapy for extrahepatic cholangiocarcinoma: a quality assess-
ment-based meta-analysis. Liver Cancer 2021;10:419-432.

262. Bowling TE, Galbraith SM, Hatfield AR, Solano J, Spittle MF. A 
retrospective comparison of endoscopic stenting alone with stent-
ing and radiotherapy in non-resectable cholangiocarcinoma. Gut 
1996;39:852-855.

263. Válek V, Kysela P, Kala Z, Kiss I, Tomásek J, Petera J. Brachytherapy 
and percutaneous stenting in the treatment of cholangiocarcinoma: a 
prospective randomised study. Eur J Radiol 2007;62:175-179.

264. Jiao D, Wu G, Ren J, Han X. Study of self-expandable metallic stent 
placement intraluminal (125)I seed strands brachytherapy of malig-
nant biliary obstruction. Surg Endosc 2017;31:4996-5005.

265. De Bellis M, Fogel EL, Sherman S, Watkins JL, Chappo J, Younger C, 
et al. Influence of stricture dilation and repeat brushing on the can-
cer detection rate of brush cytology in the evaluation of malignant 
biliary obstruction. Gastrointest Endosc 2003;58:176-182.

266. Pugliese V, Conio M, Nicolò G, Saccomanno S, Gatteschi B. Endo-
scopic retrograde forceps biopsy and brush cytology of biliary stric-

tures: a prospective study. Gastrointest Endosc 1995;42:520-526.
267. Yasuda I, Enya M, Moriwaki H, Tomita E, Kato T, Mukai T, et al. 

Diagnostic value of transpapillary biopsy using double lumen intro-
ducer for determination of mucosal extent in extrahepatic bile duct 
cancer. Dig Endosc 2003;15:200-205.

268. Mansfield JC, Griffin SM, Wadehra V, Matthewson K. A prospective 
evaluation of cytology from biliary strictures. Gut 1997;40:671-677.

269. Fogel EL, Debellis M, Mchenry L, Watkins JL, Chappo J, Cramer H, 
et al. Effectiveness of a new long cytology brush in the evaluation of 
malignant biliary obstruction: a prospective study. Gastrointest En-
dosc 2006;63:71-77.

270. Bang JY, Navaneethan U, Hasan M, Sutton B, Hawes R, Varadarajulu 
S. Optimizing outcomes of single-operator cholangioscopy-guided 
biopsies based on a randomized trial. Clin Gastroenterol Hepatol 
2020;18:441-448.e441.

271. Fritscher-Ravens A, Broering DC, Sriram PV, Topalidis T, Jaeckle 
S, Thonke F, et al. EUS-guided fine-needle aspiration cytodiagno-
sis of hilar cholangiocarcinoma: a case series. Gastrointest Endosc 
2000;52:534-540.

272. Tsai CC, Mo LR, Chou CY, Han SJ, Lin RC, Kuo JY, et al. Percutane-
ous transhepatic transluminal forceps biopsy in obstructive jaundice. 
Hepatogastroenterology 1997;44:770-773.

273. Moon JH, Terheggen G, Choi HJ, Neuhaus H. Peroral cholangios-
copy: diagnostic and therapeutic applications. Gastroenterology 
2013;144:276-282.

274. Asge Technology Committee; Komanduri S, Thosani N, Abu Dayyeh 
BK, Aslanian HR, Enestvedt BK, Manfredi M, et al. Cholangiopan-
creatoscopy. Gastrointest Endosc 2016;84:209-221.

275. Manta R, Frazzoni M, Conigliaro R, Maccio L, Melotti G, Dabizzi E, 
et al. SpyGlass single-operator peroral cholangioscopy in the eval-
uation of indeterminate biliary lesions: a single-center, prospective, 
cohort study. Surg Endosc 2013;27:1569-1572.

276. Siddiqui AA, Mehendiratta V, Jackson W, Loren DE, Kowalski TE, 
Eloubeidi MA. Identification of cholangiocarcinoma by using the 
Spyglass Spyscope system for peroral cholangioscopy and biopsy col-
lection. Clin Gastroenterol Hepatol 2012;10:466-471; quiz e448.

277. Ramchandani M, Reddy DN, Gupta R, Lakhtakia S, Tandan M, Dari-
setty S, et al. Role of single-operator peroral cholangioscopy in the 
diagnosis of indeterminate biliary lesions: a single-center, prospective 
study. Gastrointest Endosc 2011;74:511-519.

278. Draganov PV, Chauhan S, Wagh MS, Gupte AR, Lin T, Hou W, et 
al. Diagnostic accuracy of conventional and cholangioscopy-guided 
sampling of indeterminate biliary lesions at the time of ERCP: a pro-
spective, long-term follow-up study. Gastrointest Endosc 2012;75:347-
353.

279. Lee YN, Moon JH, Choi HJ, Kim HK, Lee HW, Lee TH, et al. Tissue 
acquisition for diagnosis of biliary strictures using peroral cholan-
gioscopy or endoscopic ultrasound-guided fine-needle aspiration. 
Endoscopy 2019;51:50-59.

280. Hattori M, Nagino M, Ebata T, Kato K, Okada K, Shimoyama Y. Pro-
spective study of biliary cytology in suspected perihilar cholangio-
carcinoma. Br J Surg 2011;98:704-709.

281. Tsuchiya T, Yokoyama Y, Ebata T, Igami T, Sugawara G, Kato K, et 



Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

200

al. Randomized controlled trial on timing and number of sampling 
for bile aspiration cytology. J Hepatobiliary Pancreat Sci 2014;21:433-
438.

282. Kylänpää L, Boyd S, Ristimäki A, Lindström O, Udd M, Halttunen J. 
A prospective randomised study of dense Infinity cytological brush 
versus regularly used brush in pancreaticobiliary malignancy. Scand 
J Gastroenterol 2016;51:590-593.

283. Abraham NS, Barkun JS, Barkun AN. Palliation of malignant biliary 
obstruction: a prospective trial examining impact on quality of life. 
Gastrointest Endosc 2002;56:835-841.

284. Williamsson C, Wennerblom J, Tingstedt B, Jönsson C. A wait-and-
see strategy with subsequent self-expanding metal stent on demand is 
superior to prophylactic bypass surgery for unresectable periampul-
lary cancer. HPB (Oxford) 2016;18:107-112.

285. Smith AC, Dowsett JF, Russell RC, Hatfield AR, Cotton PB. Ran-
domised trial of endoscopic stenting versus surgical bypass in malig-
nant low bileduct obstruction. Lancet 1994;344:1655-1660.

286. Leng JJ, Zhang N, Dong JH. Percutaneous transhepatic and endo-
scopic biliary drainage for malignant biliary tract obstruction: a me-
ta-analysis. World J Surg Oncol 2014;12:272.

287. Zhao XQ, Dong JH, Jiang K, Huang XQ, Zhang WZ. Comparison of 
percutaneous transhepatic biliary drainage and endoscopic biliary 
drainage in the management of malignant biliary tract obstruction: a 
meta-analysis. Dig Endosc 2015;27:137-145.

288. Almadi MA, Barkun A, Martel M. Plastic vs. self-expandable metal 
stents for palliation in malignant biliary obstruction: a series of me-
ta-analyses. Am J Gastroenterol 2017;112:260-273.

289. Davids PH, Groen AK, Rauws EA, Tytgat GN, Huibregtse K. Ran-
domised trial of self-expanding metal stents versus polyethylene 
stents for distal malignant biliary obstruction. Lancet 1992;340:1488-
1492.

290. Lammer J, Hausegger KA, Flückiger F, Winkelbauer FW, Wildling R, 
Klein GE, et al. Common bile duct obstruction due to malignancy: 
treatment with plastic versus metal stents. Radiology 1996;201:167-
172.

291. Soderlund C, Linder S. Covered metal versus plastic stents for ma-
lignant common bile duct stenosis: a prospective, randomized, con-
trolled trial. Gastrointest Endosc 2006;63:986-995.

292. Isayama H, Komatsu Y, Tsujino T, Sasahira N, Hirano K, Toda N, et 
al. A prospective randomised study of "covered" versus "uncovered" 
diamond stents for the management of distal malignant biliary ob-
struction. Gut 2004;53:729-734.

293. Almadi MA, Barkun AN, Martel M. No benefit of covered vs uncov-
ered self-expandable metal stents in patients with malignant distal 
biliary obstruction: a meta-analysis. Clin Gastroenterol Hepatol 2013; 
11:27-37.e21.

294. Krokidis M, Fanelli F, Orgera G, Bezzi M, Passariello R, Hatzidakis 
A. Percutaneous treatment of malignant jaundice due to extrahepatic 
cholangiocarcinoma: covered Viabil stent versus uncovered Wall-
stents. Cardiovasc Intervent Radiol 2010;33:97-106.

295. Telford JJ, Carr-Locke DL, Baron TH, Poneros JM, Bounds BC, 
Kelsey PB, et al. A randomized trial comparing uncovered and par-
tially covered self-expandable metal stents in the palliation of distal 

malignant biliary obstruction. Gastrointest Endosc 2010;72:907-914.
296. Kullman E, Frozanpor F, Söderlund C, Linder S, Sandström P, Lind-

hoff-Larsson A, et al. Covered versus uncovered self-expandable 
nitinol stents in the palliative treatment of malignant distal biliary 
obstruction: results from a randomized, multicenter study. Gastroin-
test Endosc 2010;72:915-923.

297. Saleem A, Leggett CL, Murad MH, Baron TH. Meta-analysis of 
randomized trials comparing the patency of covered and uncovered 
self-expandable metal stents for palliation of distal malignant bile 
duct obstruction. Gastrointest Endosc 2011;74:321-327.e321-323.

298. Kawashima H, Hashimoto S, Ohno E, Ishikawa T, Morishima T, 
Matsubara H, et al. Comparison of 8- and 10-mm diameter fully 
covered self-expandable metal stents: a multicenter prospective study 
in patients with distal malignant biliary obstruction. Dig Endosc 
2019;31:439-447.

299. Lee YN, Moon JH, Choi HJ, Choi MH, Lee TH, Cha SW, et al. Effec-
tiveness of a newly designed antiref lux valve metal stent to reduce 
duodenobiliary reflux in patients with unresectable distal malignant 
biliary obstruction: a randomized, controlled pilot study (with vid-
eos). Gastrointest Endosc 2016;83:404-412.

300. Hamada T, Nakai Y, Isayama H. Two meta-analyses with different 
conclusions: stent outcomes should be standardized before their inte-
gration. Clin Gastroenterol Hepatol 2013;11:748.

301. Isayama H, Hamada T, Yasuda I, Itoi T, Ryozawa S, Nakai Y, et al. 
TOKYO criteria 2014 for transpapillary biliary stenting. Dig Endosc 
2015;27:259-264.

302. De Cassan C, Bories E, Pesenti C, Caillol F, Godat S, Ratone JP, et 
al. Use of partially covered and uncovered metallic prosthesis for 
endoscopic ultrasound-guided hepaticogastrostomy: results of a ret-
rospective monocentric study. Endosc Ultrasound 2017;6:329-335.

303. Khashab MA, Van Der Merwe S, Kunda R, El Zein MH, Teoh AY, 
Marson FP, et al. Prospective international multicenter study on 
endoscopic ultrasound-guided biliary drainage for patients with ma-
lignant distal biliary obstruction after failed endoscopic retrograde 
cholangiopancreatography. Endosc Int Open 2016;4:E487-496.

304. Artifon EL, Aparicio D, Paione JB, Lo SK, Bordini A, Rabello C, et al. 
Biliary drainage in patients with unresectable, malignant obstruction 
where ERCP fails: endoscopic ultrasonography-guided choledocho-
duodenostomy versus percutaneous drainage. J Clin Gastroenterol 
2012;46:768-774.

305. Lee TH, Choi JH, Park Do H, Song TJ, Kim DU, Paik WH, et al. 
Similar efficacies of endoscopic ultrasound-guided transmural and 
percutaneous drainage for malignant distal biliary obstruction. Clin 
Gastroenterol Hepatol 2016;14:1011-1019.e1013.

306. Paik WH, Lee TH, Park DH, Choi JH, Kim SO, Jang S, et a l. 
EUS-guided biliary drainage versus ercp for the primary palliation 
of malignant biliary obstruction: a multicenter randomized clinical 
trial. Am J Gastroenterol 2018;113:987-997.

307. Wagner HJ, Knyrim K, Vakil N, Klose KJ. Plastic endoprostheses 
versus metal stents in the palliative treatment of malignant hilar 
biliary obstruction. A prospective and randomized trial. Endoscopy 
1993;25:213-218.

308. Sangchan A, Kongkasame W, Pugkhem A, Jenwitheesuk K, Mairiang 



Practice guidelines for managing extrahepatic biliary tract cancers

www.ahbps.org

201

P. Efficacy of metal and plastic stents in unresectable complex hilar 
cholangiocarcinoma: a randomized controlled trial. Gastrointest En-
dosc 2012;76:93-99.

309. Moole H, Dharmapuri S, Duvvuri A, Dharmapuri S, Boddireddy R, 
Moole V, et al. Endoscopic versus percutaneous biliary drainage in 
palliation of advanced malignant hilar obstruction: a meta-analy-
sis and systematic review. Can J Gastroenterol Hepatol 2016;2016: 
4726078.

310. Coelen RJS, Roos E, Wiggers JK, Besselink MG, Buis CI, Busch ORC, 
et al. Endoscopic versus percutaneous biliary drainage in patients 
with resectable perihilar cholangiocarcinoma: a multicentre, ran-
domised controlled trial. Lancet Gastroenterol Hepatol 2018;3:681-
690.

311. Lee TH, Moon JH, Choi JH, Lee SH, Lee YN, Paik WH, et al. Pro-
spective comparison of endoscopic bilateral stent-in-stent versus 
stent-by-stent deployment for inoperable advanced malignant hilar 
biliary stricture. Gastrointest Endosc 2019;90:222-230.

312. Lee TH, Kim TH, Moon JH, Lee SH, Choi HJ, Hwangbo Y, et al. Bilat-
eral versus unilateral placement of metal stents for inoperable high-
grade malignant hilar biliary strictures: a multicenter, prospective, 
randomized study (with video). Gastrointest Endosc 2017;86:817-827.

313. Mocan T, Horhat A, Mois E, Graur F, Tefas C, Craciun R, et al. Endo-
scopic or percutaneous biliary drainage in hilar cholangiocarcinoma: 
when and how? World J Gastrointest Oncol 2021;13:2050-2063.

314. Shim DJ, Gwon DI, Han K, Kim Y, Ko GY, Shin JH, et al. Percutane-
ous metallic stent placement for palliative management of malignant 
biliary hilar obstruction. Korean J Radiol 2018;19:597-605.

315. Fu YF, Xu YS, Shi YB, Zong RL, Cao C. Percutaneous metal stenting 
for malignant hilar biliary obstruction: a systematic review and me-
ta-analysis of unilateral versus bilateral stenting. Abdom Radiol (NY) 
2021;46:749-756.

316. Xia MX, Pan YL, Cai XB, Wu J, Gao DJ, Ye X, et al. Comparison of 
endoscopic bilateral metal stent drainage with plastic stents in the 
palliation of unresectable hilar biliary malignant strictures: Large 
multicenter study. Dig Endosc 2021;33:179-189.

317. Kim JY, Lee SG, Kang D, Lee DK, Park JK, Lee KT, et al. The compar-
ison of endoscopic biliary drainage in malignant hilar obstruction 
by cholangiocarcinoma: bilateral metal stents versus multiple plastic 
stents. Gut Liver 2021;15:922-929.

318. Raju RP, Jaganmohan SR, Ross WA, Davila ML, Javle M, Raju GS, 
et al. Optimum palliation of inoperable hilar cholangiocarcinoma: 
comparative assessment of the efficacy of plastic and self-expanding 
metal stents. Dig Dis Sci 2011;56:1557-1564.

319. Perdue DG, Freeman ML, Disario JA, Nelson DB, Fennerty MB, Lee 
JG, et al. Plastic versus self-expanding metallic stents for malignant 
hilar biliary obstruction: a prospective multicenter observational co-
hort study. J Clin Gastroenterol 2008;42:1040-1046.

320. Choi JH, Lee SH, You MS, Shin BS, Choi YH, Kang J, et al. Step-wise 
endoscopic approach to palliative bilateral biliary drainage for unre-
sectable advanced malignant hilar obstruction. Sci Rep 2019;9:13207.

321. Iwasaki A, Kubota K, Kurita Y, Hasegawa S, Fujita Y, Kagawa K, et al. 
The placement of multiple plastic stents still has important roles in 
candidates for chemotherapy for unresectable perihilar cholangiocar-

cinoma. J Hepatobiliary Pancreat Sci 2020;27:700-711.
322. Hakuta R, Kogure H, Nakai Y, Kawakami H, Maguchi H, Mukai T, 

et al. Unilateral versus bilateral endoscopic nasobiliary drainage and 
subsequent metal stent placement for unresectable malignant hilar 
obstruction: a multicenter randomized controlled trial. J Clin Med 
2021;10:206.

323. Xia MX, Cai XB, Pan YL, Wu J, Gao DJ, Ye X, et al. Optimal stent 
placement strategy for malignant hilar biliary obstruction: a large 
multicenter parallel study. Gastrointest Endosc 2020;91:1117-1128.
e1119.

324. Cassani LS, Chouhan J, Chan C, Lanke G, Chen HC, Wang X, et al. 
Biliary decompression in perihilar cholangiocarcinoma improves 
survival: a single-center retrospective analysis. Dig Dis Sci 2019;64: 
561-569.

325. Vienne A, Hobeika E, Gouya H, Lapidus N, Fritsch J, Choury AD, et 
al. Prediction of drainage effectiveness during endoscopic stenting of 
malignant hilar strictures: the role of liver volume assessment. Gas-
trointest Endosc 2010;72:728-735.

326. Yoshida T, Hara K, Imaoka H, Hijioka S, Mizuno N, Ishihara M, et al. 
Benefits of side-by-side deployment of 6-mm covered self-expandable 
metal stents for hilar malignant biliary obstructions. J Hepatobiliary 
Pancreat Sci 2016;23:548-555.

327. Hong W, Chen S, Zhu Q, Chen H, Pan J, Huang Q. Bilateral stenting 
methods for hilar biliary obstructions. Clinics (Sao Paulo) 2014; 
69:647-652.

328. Moryoussef F, Sportes A, Leblanc S, Bachet JB, Chaussade S, Prat F. Is 
EUS-guided drainage a suitable alternative technique in case of prox-
imal biliary obstruction? Therap Adv Gastroenterol 2017;10:537-544.

329. Minaga K, Takenaka M, Kitano M, Chiba Y, Imai H, Yamao K, et al. 
Rescue EUS-guided intrahepatic biliary drainage for malignant hilar 
biliary stricture after failed transpapillary re-intervention. Surg En-
dosc 2017;31:4764-4772.

330. Kongkam P, Orprayoon T, Boonmee C, Sodarat P, Seabmuangsai O, 
Wachiramatharuch C, et al. ERCP plus endoscopic ultrasound-guid-
ed biliary drainage versus percutaneous transhepatic biliary drainage 
for malignant hilar biliary obstruction: a multicenter observational 
open-label study. Endoscopy 2021;53:55-62.

331. Abou-Alfa GK, Sahai V, Hollebecque A, Vaccaro G, Melisi D, Al-Ra-
jabi R, et al. Pemigatinib for previously treated, locally advanced or 
metastatic cholangiocarcinoma: a multicentre, open-label, phase 2 
study. Lancet Oncol 2020;21:671-684.

332. Choi IS, Kim KH, Lee JH, Suh KJ, Kim JW, Park JH, et al. A ran-
domised phase II study of oxaliplatin/5-FU (mFOLFOX) versus 
irinotecan/5-FU (mFOLFIRI) chemotherapy in locally advanced or 
metastatic biliary tract cancer refractory to first-line gemcitabine/
cisplatin chemotherapy. Eur J Cancer 2021;154:288-295.

333. Piha-Paul SA, Oh DY, Ueno M, Malka D, Chung HC, Nagrial A, et al. 
Efficacy and safety of pembrolizumab for the treatment of advanced 
biliary cancer: Results from the KEYNOTE-158 and KEYNOTE-028 
studies. Int J Cancer 2020;147:2190-2198.

334. Yoo C, Kim KP, Jeong JH, Kim I, Kang MJ, Cheon J, et al. Liposomal 
irinotecan plus f luorouracil and leucovorin versus f luorouracil and 
leucovorin for metastatic biliary tract cancer after progression on 



Hyung Sun Kim, et al.

https://doi.org/10.14701/ahbps.23-170

202

gemcitabine plus cisplatin (NIFTY): a multicentre, open-label, ran-
domised, phase 2b study. Lancet Oncol 2021;22:1560-1572.

335. Shinohara ET, Mitra N, Guo M, Metz JM. Radiotherapy is associ-
ated with improved survival in adjuvant and palliative treatment 
of extrahepatic cholangiocarcinomas. Int J Radiat Oncol Biol Phys 
2009;74:1191-1198.

336. Kim RD, Chung V, Alese OB, El-Rayes BF, Li D, Al-Toubah TE, et al. 
A phase 2 multi-institutional study of nivolumab for patients with 
advanced refractory biliary tract cancer. JAMA Oncol 2020;6:888-
894.

337. Zhu AX, Macarulla T, Javle MM, Kelley RK, Lubner SJ, Adeva J, et al. 
Final overall survival efficacy results of ivosidenib for patients with 
advanced cholangiocarcinoma with IDH1 mutation: the phase 3 ran-
domized clinical ClarIDHy trial. JAMA Oncol 2021;7:1669-1677.

338. Phelip JM, Vendrely V, Rostain F, Subtil F, Jouve JL, Gasmi M, et al. 
Gemcitabine plus cisplatin versus chemoradiotherapy in locally ad-
vanced biliary tract cancer: Fédération Francophone de Cancérologie 
Digestive 9902 phase II randomised study. Eur J Cancer 2014;50:2975-
2982.

339. Pollom EL, Alagappan M, Park LS, Whittemore AS, Koong AC, 
Chang DT. Does radiotherapy still have a role in unresected biliary 
tract cancer? Cancer Med 2017;6:129-141.

340. Shinohara ET, Guo M, Mitra N, Metz JM. Brachytherapy in the 
treatment of cholangiocarcinoma. Int J Radiat Oncol Biol Phys 2010; 
78:722-728.

341. Torgeson A, Lloyd S, Boothe D, Cannon G, Garrido-Laguna I, 
Whisenant J, et al. Chemoradiation therapy for unresected extrahe-
patic cholangiocarcinoma: a propensity score-matched analysis. Ann 
Surg Oncol 2017;24:4001-4008.

342. Yi SW, Kang DR, Kim KS, Park MS, Seong J, Park JY, et al. Efficacy of 

concurrent chemoradiotherapy with 5-fluorouracil or gemcitabine in 
locally advanced biliary tract cancer. Cancer Chemother Pharmacol 
2014;73:191-198.

343. Brunner TB, Blanck O, Lewitzki V, Abbasi-Senger N, Momm F, Ri-
esterer O, et al. Stereotactic body radiotherapy dose and its impact 
on local control and overall survival of patients for locally advanced 
intrahepatic and extrahepatic cholangiocarcinoma. Radiother Oncol 
2019;132:42-47.

344. Smart AC, Goyal L, Horick N, Petkovska N, Zhu AX, Ferrone CR, et 
al. Hypofractionated radiation therapy for unresectable/locally recur-
rent intrahepatic cholangiocarcinoma. Ann Surg Oncol 2020;27:1122-
1129.

345. Koo TR, Eom KY, Kim IA, Cho JY, Yoon YS, Hwang DW, et al. Pat-
terns of failure and prognostic factors in resected extrahepatic bile 
duct cancer: implication for adjuvant radiotherapy. Radiat Oncol J 
2014;32:63-69.

346. Zhu HD, Guo JH, Huang M, Ji JS, Xu H, Lu J, et al. Irradiation stents 
vs. conventional metal stents for unresectable malignant biliary ob-
struction: a multicenter trial. J Hepatol 2018;68:970-977.

347. Van Geenen RC, Keyzer-Dekker CM, Van Tienhoven G, Obertop H, 
Gouma DJ. Pain management of patients with unresectable peripan-
creatic carcinoma. World J Surg 2002;26:715-720.

348. Xu X, Li J, Wu J, Zhu R, Ji W. A systematic review and meta-analysis 
of intraluminal brachytherapy versus stent alone in the treatment of 
malignant obstructive jaundice. Cardiovasc Intervent Radiol 2018; 
41:206-217.

349. Dowsiriroj P, Paholpak P, Sirichativapee W, Wisanuyotin T, Laupat-
tarakasem P, Sukhonthamarn K, et al. Cholangiocarcinoma with spi-
nal metastasis: Single center survival analysis. J Clin Neurosci 2017; 
38:43-48.


	Contents
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	Resecatble extrahepatic cholangiocarcinoma
	Surgical treatment
	Portal vein resection
	Hepatic artery resection
	Pathology
	Chemotherapy
	Radiotherapy
	Unresectable cases
	Radiotherapy

	FUNDING



