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Abstract
This paper presents the first version of clinical practice guide-
lines for intrahepatic cholangiocarcinoma (ICC) established by 
the Liver Cancer Study Group of Japan. These guidelines con-
sist of 1 treatment algorithm, 5 background statements, 16 
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clinical questions, and 1 clinical topic, including etiology, stag-
ing, pathology, diagnosis, and treatments. Globally, a high in-
cidence of ICC has been reported in East and Southeast Asian 
countries, and the incidence has been gradually increasing in 
Japan and also in Western countries. Reported risk factors for 
ICC include cirrhosis, hepatitis B/C, alcohol consumption, dia-
betes, obesity, smoking, nonalcoholic steatohepatitis, and liv-
er fluke infestation, as well as biliary diseases, such as primary 
sclerosing cholangitis, hepatolithiasis, congenital cholangiec-
tasis, and Caroli disease. Chemical risk factors include thori-
um-232, 1,2-dichloropropane, and dichloromethane. CA19-9 
and CEA are recommended as tumor markers for early detec-
tion and diagnostic of ICC. Abdominal ultrasonography, CT, 
and MRI are effective imaging modalities for diagnosing ICC. If 
bile duct invasion is suspected, imaging modalities for exam-
ining the bile ducts may be useful. In unresectable cases, tu-
mor biopsy should be considered when deemed necessary for 
the differential diagnosis and drug therapy selection. The 
mainstay of treatment for patients with Child-Pugh class A or 
B liver function is surgical resection and drug therapy. If the 
patient has no regional lymph node metastasis (LNM) and has 
a single tumor, resection is the treatment of choice. If both re-
gional LNM and multiple tumors are present, drug therapy is 
the first treatment of choice. If the patient has either regional 
LNM or multiple tumors, resection or drug therapy is selected, 
depending on the extent of metastasis or the number of tu-
mors. If distant metastasis is present, drug therapy is the treat-
ment of choice. Percutaneous ablation therapy may be consid-
ered for patients who are ineligible for surgical resection or 
drug therapy due to decreased hepatic functional reserve or 
comorbidities. For unresectable ICC without extrahepatic me-
tastasis, stereotactic radiotherapy (tumor size ≤5 cm) or par-
ticle radiotherapy (no size restriction) may be considered. ICC 
is generally not indicated for liver transplantation, and pallia-
tive care is recommended for patients with Child-Pugh class C 
liver function. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

The Liver Cancer Study Group of Japan has estab-
lished this first version of clinical practice guidelines for 
intrahepatic cholangiocarcinoma (ICC) according to the 
methodology of evidence-based medicine, including the 
Grading of Recommendations Assessment, Develop-
ment, and Evaluation system. Scientific papers published 
as of the end of 2019 in the PubMed database were re-
viewed, along with some important papers written in Jap-
anese. The contents of the guidelines were determined in 

accordance with the national health insurance system in 
Japan. The guidelines consist of 1 treatment algorithm, 5 
background statements (BSs), 16 clinical questions (CQs), 
and 1 clinical topic, including etiology, staging, patholo-
gy, diagnosis, and treatments.

Treatment Algorithm for ICC

The treatment algorithm for ICC was developed based 
on four factors: hepatic functional reserve, distant metas-
tasis, regional lymph node (LN) metastasis (LNM), and 
number of tumors (single or multiple) (Fig. 1). The risk 
factors for ICC include cirrhosis and hepatitis B/C, mean-
ing that patients with ICC often have liver damage. There-
fore, it is necessary to assess hepatic functional reserve. 
Currently, the mainstay of treatment for patients classi-
fied with Child-Pugh class A or B liver function is surgical 
resection and drug therapy. In these patients without dis-
tant metastasis (including the extra-regional LNM), the 
treatment is selected according to the presence or absence 
of regional LNM and the number of tumors (single or 
multiple). If the patient has no regional LNM and has a 
single tumor, resection is the treatment of choice. If both 
regional LNM and multiple tumors are present, drug 
therapy is the first treatment of choice. If the patient has 
either regional LNM or multiple tumors, resection or 
drug therapy is selected depending on the extent of me-
tastasis or the number of tumors. If distant metastasis is 
present, drug therapy is the treatment of choice.

Percutaneous ablation therapy may be considered for 
patients who are ineligible for surgical resection or drug 
therapy, owing to decreased hepatic functional reserve or 
comorbidities. For unresectable ICC without extrahepat-
ic metastasis, stereotactic radiotherapy (tumor size ≤5 
cm) or particle radiotherapy (no size restriction) may be 
considered. ICC is generally not indicated for liver trans-
plantation, and palliative care is recommended for pa-
tients with Child-Pugh class C liver function.

Background Statements

BS 1: Change in the Incidence of ICC Worldwide and 
Its Regional Characteristics
Comments
Globally, a high incidence of ICC has been reported in 

East and Southeast Asian countries. In recent years, the 
incidence has been gradually increasing in Japan and also 
in Western countries.
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Description
The overall incidence of cholangiocarcinoma is high 

in East and Southeast Asia, with the highest incidence re-
ported in Northeast Thailand, where the incidence in 
men is 85 cases per 100,000 [1]. Although age-adjusted 
incidence rates vary depending on the reference popula-
tion and thus cannot be simply compared among coun-
tries, the incidence of ICC is increasing worldwide, as 
seen from the trends in various countries (Table 1).

The age-adjusted incidence rate of ICC in Taiwan was 
2.19 cases per 100,000 person-years in 2008, showing an 
approximately 3-fold increase over the previous decade 
[2]. In South Korea, the corresponding rate was 7.8 cases 
per 100,000 person-years in 2015 and had shown an up-
ward trend until 2010 and then a downward trend until 
2015 [3]. The incidence has also been rising in Western 
countries in recent years. In the USA, the age-adjusted 
incidence rate was 1.18 cases per 100,000 person-years in 
2012, showing an increase of 4.36% since 1973 [4]. In the 
Netherlands, the corresponding rate was 0.35 cases per 

100,000 person-years in 2009, an increase of 9.4% since 
2000 [5]. In 2000, the 3rd edition of the International 
Classification of Diseases for Oncology was published, 
and many Klatskin tumors (hilar cholangiocarcinoma), 
which had been classified as ICC in the 1st and 2nd edi-
tions, were excluded from the ICC category, owing to reg-
istration of accurate localization. Even taking this into ac-
count, the incidence of ICC is on the rise worldwide [1, 6, 
7].

The average age-adjusted incidence rate of ICC in Ja-
pan showed increases of 9.1% in males from 1985 to 2007 
and 12.9% in females from 1985 to 1998 [6]. Similarly, the 
rate showed respective increases of 1.8% for males and 
1.2% for females from 1996 to 2011 [8]. A report from the 
Japanese Ministry of Health, Labour and Welfare has not-
ed that the rate for ICC has been increasing in recent years 
[9]. The Report of the 20th National Follow-up Survey on 
Primary Liver Cancer (2008–2009) by the Liver Cancer 
Study Group of Japan (LCSGJ) indicated that ICC ac-
counts for 4.77% of all primary liver cancers [10].

Hepatic functional reserve

Distant metastasis

Regional lymph node metastasis

Multiple tumors

Local ablation therapy may be considered for patients who are ineligible for surgical
resection or drug therapy due to decreased hepatic functional reserve or comorbidities.
For unresectable intrahepatic cholangiocarcinoma without extrahepatic metastasis,
stereotactic radiotherapy (≤5 cm) or particle radiotherapy (no size restriction)
may be considered.

No

No

Treatments Resection Resection
Drug therapy Drug therapy Best supportive

care

No

No Yes

Yes

YesYes

Child-Pugh class A, B Child-Pugh class C

Fig. 1. Treatment algorithm for ICC (mass-
forming and mass-forming predominant 
types).

Table 1. Trends in the incidence of ICC

Direction of trend Countries

Upward USA,5 Italy,12 Australia,12 Austria,7 Netherlands,6 Canada,11 Thailand,4 Taiwan,2 Japan,8 France12

Downward South Korea,3 Denmark12
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BS 2: Risk Factors for the Development of ICC
Comments
Reported risk factors for ICC include cirrhosis, hepa-

titis B/C, alcohol consumption, diabetes, obesity, smok-
ing, nonalcoholic steatohepatitis, and liver fluke infesta-
tion, as well as biliary diseases, such as primary sclerosing 
cholangitis (PSC), hepatolithiasis, congenital cholangiec-
tasis (choledochal cyst), Caroli disease, and inflammatory 
bowel disease. Chemical risk factors include thorium-232, 
1,2-dichloropropane, and dichloromethane.

Description
Epidemiological information on risk factors for ICC is 

often derived from case-control studies, and the possibil-
ity of selection bias for the regions and populations must 
be considered. It has also been suggested that the revision 
of the International Classification of Diseases may have 
affected the results of epidemiological studies on risk fac-
tors. As described in the Cancer Incidence in Five Conti-
nents published by the International Agency for Research 
on Cancer, the incidence of ICC is higher in men than in 
women [11]. It should however be noted that the male-
female ratio varies among countries and regions. The in-
cidence is higher among Chinese and Filipinos living in 
Hawaii than among Whites living in Hawaii, suggesting 
that Asians have a higher incidence of ICC than do other 
races [11, 12]. These racial differences may be related to 
lifestyle, diet, and region-specific diseases.

Conventional risk factors for ICC include diseases 
associated with persistent cholangitis and chemical 
substances, although recent studies have identified liv-
er damage due to hepatitis or other causes as an addi-
tional risk factor for ICC [13]. The association between 
viral hepatitis and ICC has been extensively document-
ed. A meta-analysis of 26 studies examining the inci-
dence of chronic hepatitis B and ICC reported an odds 
ratio (OR) of 3.1 [14]. In Japan, chronic hepatitis C has 
been recognized as a risk factor for ICC since reports 
by Kobayashi et al. [15] and Yamamoto et al. [16] were 
published in the early 2000s. In fact, a meta-analysis of 
16 studies examining the incidence of chronic hepatitis 
C and ICC reported an OR of 3.3 [17]. The Report of 
the 20th National Follow-up Survey showed that 
among all patients with ICC, 8.2% were positive for 
HBs antigen, and 14.9% were positive for hepatitis C 
virus antibody [8]. Cirrhosis is also a risk factor for 
ICC, regardless of its etiology, with an OR of 22.9 ac-
cording to a meta-analysis of 11 studies [18]. Com-
monly reported risk factors include alcohol consump-
tion (OR 2.8) and metabolic factors such as diabetes 

(OR 1.8) and obesity (OR 1.5) [18]. The association 
between smoking and ICC was demonstrated in a pro-
spective cohort study of 1,518,741 patients conducted 
in the USA, with a hazard ratio (HR) of 1.4 in smokers 
[19]. Recently, nonalcoholic steatohepatitis has at-
tracted attention as a risk factor for cholangiocarcino-
ma, including ICC [20].

Meta-analyses of liver flukes (Clonorchis sinensis and 
Opisthorchis viverrini) as a risk factor for cholangiocarci-
noma showed ORs of 4.7 for C. sinensis and 6.4 for O. 
viverrini [21, 22]. The association between hepatolithiasis 
and ICC has been reported in case-control studies from 
Taiwan [23] and South Korea [24] with ORs ranging from 
4.8 to 50. The same association has also been reported in 
Japan [25], with the reported rate of coexistence of hepa-
tolithiasis and ICC ranging from 1.3% to 11% [26]. PSC 
is prevalent in Western countries and is an important risk 
factor for ICC [27]. Inflammatory bowel disease has been 
also reported to be associated with the occurrence of ICC 
[28].

An association has also been documented between 
ICC and biliary cystic diseases, including congenital chol-
angiectasis (choledochal cyst), pancreaticobiliary mal-
junction, and Caroli disease. A case-control study in the 
USA showed ORs of 15.6 for choledochal cyst and 38.1 
for Caroli disease [29]. Thorium-232 is a known risk fac-
tor for ICC, with an OR of 23.3–316 [30].

Recently, a number of cases of cholangiocarcinoma, 
including ICC, were discovered among employees of a 
printing company, revealing the causal relationship be-
tween the occurrence of cholangiocarcinoma and high-
dose long-term exposure to 1,2-dichloropropane and/or 
dichloromethane; they also had a high incidence of ge-
netic mutations [31, 32]. The standardized incidence of 
cholangiocarcinoma due to exposure to 1,2-dichloropro-
pane and both 1,2-dichloropropane and dichlorometh-
ane were 1,002.8 and 1,319.9 per 100,000 person-years, 
respectively [33].

BS 3: Differences in Staging Criteria for ICC between 
Japan and Western Countries
Comments
The revised staging criteria for ICC in the General 

Rules for the Clinical and Pathological Study of Prima-
ry Liver Cancer (6th edition) were based on the results 
of multivariate analysis of prognostic factors in surgi-
cally resected cases in Japan. The staging criteria are 
different from those in the UICC, 8th edition in some 
respects.
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Description
Currently, the most commonly used staging criteria 

for ICC are based on the General Rules for the Clinical 
and Pathological Study of Primary Liver Cancer (Revised 
6th Edition) issued by the LCSGJ [34] and the UICC’s 
TNM Classification of Malignant Tumours (8th Edition) 
[35]. For revision in the 6th edition, 419 surgically resect-
ed cases of mass-forming ICCs were collected through the 
National Follow-up Survey (14th–18th) by the LCSGJ 
[36]. Multivariate analysis of histopathological factors 
was performed to reveal significant factors in survival to 
use as staging criteria. Briefly, T-stage was defined by tu-
mor size, number of tumors, and the presence of vascular 
invasion of the hepatic artery or portal vein or major bil-
iary invasion. Patients with nodal metastasis (stage IV in 
the 5th edition) were subclassified into stage IVA with 
T1–T3 and stage IVB with T4 or distant metastasis (Ta-
ble 2) [37]. When the new staging criteria were used to 
generate the survival curves of the 419 patients, the dif-
ferences between the curves of adjacent stages became 
more significant than those in 5th edition (Fig. 2).

The cutoff value of tumor size for determining the T-
stage is 2 cm, and there was a clear difference in prognosis 
between the ≤2-cm cohort and the >2-cm cohort. In con-
trast, no significant difference was observed with a cutoff 
value of 5 cm. Of the 419 patients evaluated, 27 had small 
ICCs ≤2 cm in size, and 15 of these patients without nod-
al metastasis or portal vein invasion had a 100% 5-year 
survival rate. Thus, the 2-cm tumor size cutoff is used as 

a criterion for the T-stage, as in the staging criteria for 
hepatocellular carcinoma (HCC). This stands in contrast 
to the re-inclusion of the 5-cm cutoff as a criterion for the 
T-stage in the UICC (8th edition). To clarify the signifi-
cance of the cutoff value of 2 cm, further validation is 
necessary. In addition, the presence of major biliary inva-
sion is used as a criterion for the T-stage. Pathological 
biliary invasion can be classified from b0 to b4 (Table 3).

The current revision is based on the observation that 
in 267 patients without nodal metastasis or distant metas-
tasis, univariate and multivariate analyses revealed that 
b3 or b4 biliary invasion was an independent and signifi-
cant prognostic factor. This indicates that involvement of 
first-order bile duct branches or the common bile duct 
(major biliary invasion) is associated with poor prognosis 
of ICC. Clinically, this is consistent with the observation 
that ICC involving the hepatic hilum has poorer progno-
sis than peripheral ICC. Moreover, mass-forming plus 
periductal-infiltrating type ICC has poorer prognosis 
than mass-forming type ICC [38]. However, there have 
been few reports showing the poor prognostic impact of 
major biliary invasion, and thus, the accumulation of fur-
ther evidence is necessary.

In the UICC 8th edition, the T-stage is defined by the 
number of tumors (single vs. multiple), tumor size (≤5 cm 
vs. >5 cm), and the presence of vascular/serosal invasion 
or invasion of other organs. Periductal invasion, which 
constituted the criteria for T4 staging in the 7th edition, 
was removed in the 8th edition (Table 4) [35]. The pres-

Table 2. Staging criteria for ICC in the general rules for the clinical and pathological study of primary liver cancer 
(revised 6th edition)

Stage/factors T N M

Stage I T1 N0 M0

Stage II T2 N1 M0

Stage III T3 N2 M0

Stage IVA T4 N3 M0
Other than T4 N1 M0

Stage IVB T4 N1 M0
Any T N0, N1 M1

T-stages of ICC T1 T2 T3 T4

(1) Number, solitary Match all 
three factors

Match 
2 factors

Match 
1 factor

No 
matching(2) Size, <2 cm

(3) No vascular invasion or major biliary invasion (Vp0, Va0, B0-2)
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ence of serosal invasion, which is included in the 8th edi-
tion, was not an independent prognostic factor in an anal-
ysis of surgically resected cases in Japan [39]. Further-
more, although the definition of T2 includes both a 
solitary tumor with vascular invasion and multiple tu-
mors, the latter was clearly associated with a poorer prog-
nosis than the former in surgically resected cases. Thus, it 
is difficult to simply extrapolate the criteria in the UICC 
8th edition to clinical practice in Japan. The criteria are 
not intended for Japanese patients, and the treatment of 
ICC in Japan is different from that in the USA and Europe 
in some respects.

BS 4: Precancerous and Early-Stage Cancerous Lesions 
of ICC
Comments
Precancerous and early-stage cancerous lesions in-

clude biliary intraepithelial neoplasia (BilIN), intraductal 

papillary neoplasm of bile duct (IPNB), and mucinous 
cystic neoplasm (MCN; mucinous cystadenoma/cystad-
enocarcinoma). Microscopically identified lesions known 
as biliary intraepithelial dysplasia or biliary intraepithe-
lial dysplastic lesions, as well as biliary papilloma(tosis), 
mucin-producing biliary tumors, and biliary cystic ade-
noma/adenocarcinoma communicating with the dilated 
bile ducts, have been organized into BilIN and IPNB ac-
cording to the 2010 and 2019 WHO Classification of Tu-
mours of the Digestive System [40, 41].

Description
BilIN [40–43]: A microscopically identified neoplastic 

lesion of the biliary epithelium, with a flat or micropapil-
lary morphology, is classified according to the degree of 
cytoarchitectural atypia as BilIN-1, BilIN-2, or BilIN-3, 
which correspond to mild, moderate, and severe dyspla-
sia (including carcinoma in situ), respectively. With in-

%

60

80

100

40

20

0

6th edition

I

II

III

IVB

IVA

p = 0.094

p = 0.009

p < 0.001

p < 0.001
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Years

%
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I
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III

IVB

IVA

p = 0.077

p = 0.09

p = 0.005

p = 0.12

Fig. 2. Survival curves according to staging criteria in the 5th and 6th editions of the general rules for the Clinical 
and Pathological Study of Primary Liver Cancer.

Table 3. Bile duct invasion

b0 Invasion of the bile ducts undetected
b1 Invasion of (or tumor thrombus in) the third-order or more peripheral branches of the bile duct but not of second-order branches
b2 Invasion of (or tumor thrombus in) the second-order branches of the bile duct detected
b3 Invasion of (or tumor thrombus in) the first-order branches of the bile duct detected
b4 Invasion of (or tumor thrombus in) the common hepatic duct detected
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creasing severity, there is increasing expression of cell cy-
cle proteins and an increasing frequency of gene muta-
tions. The 2019 WHO Classification [41] recommends 
that BilIN-1 and BilIN-2 be classified as low grade and 
BilIN-3 as high grade. These lesions are commonly ob-
served in patients with chronic cholangitis with hepatoli-
thiasis and in the biliary epithelium in ICC.

IPNB [40–42, 44, 45]: A macroscopically identified 
papillary neoplastic lesion, with dilatation of the bile 
ducts around the tumor, in some cases showing cystic or 
mass-like dilatation. The 2019 WHO Classification clas-
sifies IPNB into type 1 and type 2 based on the histologi-
cal features reported by a Japan-Korea joint expert panel 
[44]. In most cases, IPNB typically shows communication 
with the bile ducts. IPNB is often accompanied by mucus 
hypersecretion. Microscopically, it appears as a papillary 
or villous proliferation of epithelium with a fine fibrovas-
cular core and tubular or glandular components. Neo-
plastic epithelium can be classified into the pancreatic/
biliary, intestinal, oncocytic, or gastric types. They can 
also be classified according to the degree of cytoarchitec-
tural atypia: mild, moderate (borderline lesions), severe 
(including carcinoma in situ), or sometimes mixed. The 
2019 WHO Classification [41] classifies mild to moderate 
atypia (borderline lesions) as IPNB with low-grade in-
traepithelial neoplasia and classifies severe atypia (in-

cluding carcinoma in situ) as IPNB with high-grade in-
traepithelial neoplasia. There are many cases in which 
neoplastic epithelial cells in the bile ducts show superfi-
cial spread along the mucosal surface of the bile duct in 
contact with the papillary neoplasm. Neoplastic epithe-
lial cells can also invade the bile duct wall as IPNB with 
associated invasive carcinoma, with occasional colloid 
carcinoma or tubular adenocarcinoma observed in the 
parenchymal invasion. To differentiate IPNB from MCN 
of the liver, it is important to confirm the absence of ovar-
ian-like hypercellular stroma in the wall and the presence 
of communication with the bile duct.

MCN [40–42] (mucinous cystadenoma/cystadenocar-
cinoma): A unilocular or multilocular cystic neoplasm 
with a clear fibrous capsule containing clear, hemorrhag-
ic, or mucous fluid. MCN occurs predominantly in wom-
en. It is generally considered to have no communication 
with the bile ducts. Microscopically, the inner surface of 
the cyst is lined with papillary or flat neoplastic cuboidal 
to columnar epithelium. The cytoplasm appears pale and 
is often positive for mucus staining. Characteristic find-
ings include an ovarian-like hypercellular stroma in the 
subepithelial cyst wall and progesterone and estrogen re-
ceptor expression in the stromal cells. Depending on the 
degree of atypia, these lesions can be classified into mild 
to moderate atypia or severe atypia (including carcinoma 

Table 4. Staging criteria for ICC in the UICC, 8th edition

Stage/factors T N M

Stage 0 Tis N0 M0
Stage I T1 N0 M0
Stage IA T1a N0 M0
Stage IB T1b N0 M0
Stage II T2 N0 M0
Stage IIIA T3 N0 M0
Stage IIIB T4 N0 M0

Any T N1 M0
Stage IV Any T Any N M1

T – primary tumor

Tx Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis Carcinoma in situ
T1a Solitary tumor 5 cm or less in greatest dimension without vascular invasion
T1b Solitary tumor more than 5 cm in the greatest dimension without vascular invasion
T2 Solitary tumor with intrahepatic vascular invasion or multiple tumors, with or without vascular invasion
T3 Tumor perforating the visceral peritoneum
T4 Tumor involving local extrahepatic structures by direct hepatic invasion



Clinical Practice Guidelines for 
Intrahepatic Cholangiocarcinoma

297Liver Cancer 2022;11:290–314
DOI: 10.1159/000522403

in situ). Some MCNs have invasive carcinoma with a pap-
illary or solid lesion. MCNs with mild to moderate atypia 
are referred to as mucinous cystadenoma, and those with 
severe atypia or invasive carcinomas are referred to as 
mucinous cystadenocarcinoma. The 2019 WHO Classifi-
cation [41] defines mild to moderate atypia type as “MCN 
with low-grade intraepithelial neoplasia” and severe atyp-
ia, including carcinoma in situ, as “MCN with high-grade 
intraepithelial neoplasia.” These lesions were previously 
referred to as biliary cystadenoma/cystadenocarcinoma 
with an ovarian-like hypercellular stroma in the bile duct 
wall.

BS 5: Tumor-Like Conditions Arising from the 
Intrahepatic Biliary Tract
Comments
Intrahepatic pseudotumors [46–51] include PSC, 

IgG4-related sclerosing cholangitis, secondary sclerosing 
cholangitis, inflammatory pseudotumor, granuloma, liv-
er abscess, solitary coagulation necrotic nodule, ductular 
reaction, bile duct adenoma (peribiliary gland hamarto-
ma), Von Meyenburg complex, multicystic biliary ham-
artoma, peribiliary cyst, hepatolithiasis, ectopic tissue 
(ectopic pancreas, ectopic gastric mucosa).

Description
Intrahepatic pseudotumors, including PSC, IgG4-re-

lated sclerosing cholangitis, and secondary sclerosing 
cholangitis and inflammatory pseudotumors, should be 
differentiated from ICC. Small nodular lesions include 
ductular reaction and bile duct adenoma. Cystic lesions 
include von Meyenburg complex, multicystic biliary 
hamartoma, and peribiliary cyst. Other tumor-like le-
sions include hepatolithiasis and ectopic tissue.

Clinical Questions

CQ 1: Is There an Effective Screening Method?
Recommendation

No effective screening method has been established. 
However, patients with risk factors may need regular 
screening using liver function tests, tumor markers, 
and abdominal ultrasonography (US) (weak recom-
mendation).

Description
Many patients with early-stage cholangiocarcinoma 

have no symptoms. However, as the disease advances, a 
variety of symptoms may appear. It is well known that 

general early warning signs of cholangiocarcinoma in-
clude jaundice (84%–90%), weight loss (35%), abdominal 
pain (30%), nausea/vomiting (12%–25%), and fever 
(10%) [52, 53]. Although there are only a few reports fo-
cusing on the initial symptoms of ICC, patients with ICC 
most frequently presented with jaundice (33.2%), ascites 
(7.0%), and encephalopathy (0.6%) at the time of diagno-
sis, according to the Report of the 20th National Follow-
up Survey [8]. Early detection of cancer including ICC 
favors a greater chance of cure, longer survival, and high-
er quality of life for the patient. However, the appearance 
of symptoms may not contribute to early detection and 
diagnosis of ICC. Overall, we could not find a surveillance 
program for early detection and diagnosis of ICC [1].

As discussed in BS 2, many risk factors of ICC have 
been verified. For patients with risk factors such as hepa-
titis B [14], hepatitis C [17], cirrhosis [18], NASH [18], 
hepatolithiasis [25], and diabetes [18], it is prudent to add 
ICC to the list of differential diagnoses. Employees with a 
history of exposure to high concentrations of 1,2-dichlo-
ropropane for 2 years or more are issued a “health man-
agement handbook” by the Japanese Ministry of Health, 
Labour and Welfare, and they can receive a free health 
checkup once every 6 months at designated medical in-
stitutions, including measurement of serum γ-GTP and 
CA19-9 and imaging studies such as abdominal US [54].

CQ 2: What Blood Tests Are Used to Detect ICC
Recommendation

Persistent elevation of serum bilirubin and alkaline 
phosphatase can suggest the presence of malignant bil-
iary stenosis (weak recommendation). CA19-9 and 
CEA are recommended as tumor markers for early de-
tection and diagnosis of ICC (strong recommenda-
tion).

Description
Although bile duct stenosis/obstruction can lead to 

liver dysfunction and be accompanied by elevated biliru-
bin levels and hepatobiliary enzymes (e.g., ALP, γ-GTP, 
AST, ALT), high values of these factors may not contrib-
ute to detecting ICC. However, some studies have sug-
gested that persistent elevation of serum bilirubin and 
ALP is associated with the presence of malignant biliary 
stenosis [55–59].

Biomarkers for cholangiocarcinoma such as CEA, 
CA19-9, DUPAN-2, SPan-1, NCC-ST-439, and TPA are 
covered by Japanese national health insurance. The posi-
tive rates of CA19-9 (>37 U/mL) and CEA (>5 ng/mL) 
were 54.1% and 33.6% in Japanese patients with ICC, re-
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spectively [8]. CEA and CA19-9 have high sensitivity and 
specificity for cholangiocarcinoma, respectively [60]. The 
combination of CA19-9 and CEA achieves better sensi-
tivity and accuracy [60].

CQ 3: What Imaging Modalities Are Effective for 
Diagnosing ICC?
Recommendation

Abdominal US, CT, and MRI are effective imaging 
modalities for diagnosing ICC (Strong recommenda-
tion).

Description
Mass-forming type ICC is a mass-like lesion with ir-

regular margins and relatively indistinct borders, often 
accompanied by dilatation of the distal bile ducts [61]. On 
abdominal US, it is visualized as an irregular-shaped or 
lobulated mass with heterogeneous content [62]. Charac-
teristic contrast-enhanced US findings are heterogeneous 
enhancement of the tumor margin in the arterial-domi-
nant phase and a marked defect in the late phase [62]. The 
diagnostic performance of contrast-enhanced US for ICC 
is 60%–90% sensitivity and 65%–98% specificity [63, 64]. 
However, tumors less than 3 cm in size may be complete-
ly enhanced and need to be differentiated from HCC [65].

Mass-forming type ICC is hypointense on noncon-
trast CT and shows a ring-like enhancement pattern in 
the early phase of contrast-enhanced CT. This enhance-
ment pattern has diagnostic sensitivity and specificity of 
60% and 65.5%, respectively [66, 67]. Note, however, that 
the enhancement pattern of ICCs less than 3 cm in size 
varies from ring-like to homogeneous [67]. A character-
istic persistent enhancement pattern in the late phase is 
observed in 67% of cases and depends on the rich stromal 
component in the center of the tumor [66].

On MRI, the lesion is hypointense on T1-weighted im-
ages and hyperintense on T2-weighted images, and the 
findings of dynamic MRI using extracellular fluid con-
trast agents are similar to those of CT [68]. On contrast-
enhanced MRI with the hepatocellular contrast agent Gd-
EOB-DTPA (EOB-MRI), the lesion shows findings simi-
lar to those of MRI using extracellular fluid contrast 
agents in the early phase, but in the transitional phase, it 
shows a pseudo-washout pattern due to the uptake of 
contrast agent by hepatocytes around the lesion [69]. 
Therefore, for effective differentiation between ICC and 
HCC, the washout pattern should be evaluated in the por-
tal venous phase rather than in the transitional phase [66]. 
ICC cells do not express the OATP1b3 transporter, and 
the lesion therefore appears hypointense in the hepato-

cellular phase of EOB-MRI. However, some tumors with 
significant fibrosis may show slight central enhancement 
[69, 70], and this concentric, slight central enhancement 
pattern is another characteristic of ICC [71–73]. On dif-
fusion-weighted imaging, the lesion shows concentric hy-
perintensity in 29%–52% of cases [71, 73, 74]. For a liver 
tumor in a cirrhotic patient, it is necessary to distinguish 
between HCC and ICC, which is often difficult, owing to 
their similar findings [67]. The sensitivity and specificity 
of MRI for differentiating ICC from HCC are reported to 
be 68.8%–93.5% and 86.2%–97.7%, respectively [71, 75, 
76, 77].

ICC frequently shows high FDG uptake, and the sen-
sitivity and specificity of positron emission tomography 
(PET) for diagnosing mass-forming type ICCs measuring 
≥1 cm in size are reported to be 100% and 85%–90%, re-
spectively [78–81]. However, even though FDG-PET is 
highly useful for differentiating between benign and ma-
lignant lesions, there is little evidence for its effectiveness 
in differentiating hepatic masses. Therefore, whether to 
perform FDG-PET in clinical practice should be deter-
mined by also considering its cost-effectiveness.

ICC lesions are often difficult to differentiate from 
mixed HCC-cholangiocarcinoma lesions. Findings such 
as dilated intrahepatic bile ducts, retraction of the hepat-
ic capsule, and the appearance of the background liver 
may provide clues for differentiation [76, 82].

CQ 4: What Testing Modalities Are Useful for 
Diagnosing the Degree of Tumor Extension (T-Stage)?
Recommendation

Contrast-enhanced CT and EOB-MRI can be used. If 
bile duct invasion is suspected, imaging modalities for 
examining the bile ducts may be useful (strong recom-
mendation).

Description
According to the staging criteria for ICC in General 

Rules for the Clinical and Pathological Study of Primary 
Liver Cancer (revised 6th edition), the T-stage for ICC is 
defined by the number of tumors, tumor diameter, and 
the presence of vascular invasion, as is the case with HCC. 
It is therefore necessary to perform imaging studies to 
evaluate these parameters.

Grossly, a mass-forming type ICC lesion is a grayish-
white solid tumor with a clear border. However, owing to 
the absence of a fibrous capsule, tumor borders are often 
obscured in imaging studies (plain CT, plain MRI, non-
contrast-enhanced US). Thus, contrast enhancement is 
essential.
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Contrast-enhanced CT is widely used for the differen-
tial diagnosis and localization of ICC, owing to its sim-
plicity, widespread availability, and reasonable cost [83]. 
Localization is determined based on the extent of an ir-
regularly shaped hypointense area in the portal and equi-
librium phases. EOB-MRI is useful for the intrahepatic 
localization of ICC because it can visualize the lesion as a 
well-defined hypointense area in the hepatocellular phase 
[84]. The Kupffer phase of contrast-enhanced US has 
been shown to be highly sensitive for detecting ICC be-
cause it can visualize the tumor as a clear defect [85]. 
However, contrast-enhanced US remains an adjunct to 
contrast-enhanced CT/MRI, owing to blind spots and 
suboptimal reproducibility. While it is difficult to diag-
nose periductal-infiltrating ICC on conventional con-
trast-enhanced CT/MRI, owing to unremarkable Glisson 
sheath thickening and weak contrast enhancement, diffu-
sion-weighted MRI or PET images may be useful for lo-
calization of this ICC type.

Vascular invasion is an important determinant of 
prognosis, as demonstrated in a meta-analysis (pooled 
HR, 1.87; 95% confidence interval (CI), 1.44–2.42) [86], 
and it is important to accurately determine whether vas-
cular invasion is present or absent. When using multide-
tector-row CT (MDCT), a modality with high resolution, 
the sensitivity and specificity are, respectively, 89% and 
92% for detecting portal vein invasion and 84% and 93% 
for detecting hepatic artery invasion [87]. Multiplanar re-
construction and maximum intensity projection images 
can also be used to improve visualization and facilitate the 
evaluation of vascular invasion. In addition, contrast-en-
hanced MRI is considered to be as effective as CT for eval-
uating vascular invasion [88]. Because of its high spatial 
resolution, contrast-enhanced US has been shown to be 
effective in visualizing vascular invasion at the peripheral 
level, which cannot be captured by contrast-enhanced 
CT/MRI, although its superiority remains to be demon-
strated.

For ICCs originating near the hilar region, the extent 
of bile duct invasion needs to be determined in detail, as 
is the case with hilar cholangiocarcinoma. Endoscopic ul-
trasound is effective for diagnosing hilar cholangiocarci-
noma, especially for identifying cases amenable to surgi-
cal resection [89]. Direct cholangiography has good spa-
tial resolution and is useful in determining the extent of 
bile duct invasion [90]. In addition, mapping biopsy for 
determining the extent of horizontal extension can sub-
sequently be performed to reduce the incidence of posi-
tive resection margins [91]. In a study comparing MDCT 
and mapping biopsy, the diagnostic accuracy was higher 

with MDCT (79.7%) than with mapping biopsy (73.0%), 
and this was further improved by combining the two mo-
dalities [92]. However, during biopsy under fluoroscopic 
guidance, the use of forceps is restricted, and it is often 
difficult to guide the forceps to the target site. Even if the 
forceps can be guided to the target site, they may slip 
against the tissue, leading to inadequate tissue collection. 
In such cases, a cholangioscope can be inserted into the 
bile duct to perform biopsy under direct vision [93].

CQ 5: What Imaging Modalities Are Useful in 
Detecting Lymph Node Metastasis?
Recommendation

CT, MRI, and FDG-PET are useful for detecting LNM, 
although their diagnostic accuracy is not necessarily 
high (strong recommendation).

Description
The Report of the 20th National Follow-up Survey 

showed that about 15% of patients with ICC had LNM at 
the time of initial diagnosis [8]. Whether a LN detected 
by CT/MRI is an enlarged reactive node or a metastatic 
node can be determined based on size, contrast enhance-
ment pattern, and appearance of the margin (extranodal 
invasion).

In general, the frequency of LNM tends to increase 
with LN size, and therefore, “node size” is used as a diag-
nostic criterion for LNM. Enlarged LNs with a shortest 
diameter of ≥1 cm are commonly regarded as metastatic 
in clinical practice. However, the diagnostic performance 
of this size-based criterion is not necessarily high, with 
20%–61% sensitivity and 86.4%–88% specificity [94].

Metastatic LNs appear hyperintense on MRI diffu-
sion-weighted images, enabling differentiation between 
benign and malignant nodes [95]. However, resolution 
remains an issue because small LNs are still difficult to 
visualize.

With contrast enhancement, metastatic LNs are visu-
alized as round or oval masses, and heterogeneous and 
ring-like enhancement patterns inside the LNs are sug-
gestive of metastasis. The diagnostic performance of con-
trast enhancement patterns is reported to be 50% sensi-
tivity and 83.3%–89% specificity [96, 97].

FDG-PET can detect LNM with 33%–87.5% sensitiv-
ity and 75.0%–92.3% specificity, showing better diagnos-
tic performance than CT/MRI [94, 97, 98]. However, 
FDG-PET and PET/CT also have diagnostic limitations 
– the presence of concomitant cholangitis can result in 
false positives.
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Extranodal invasion in metastatic LNs can be diag-
nosed based on the indistinct node borders and “fluffing” 
in the stroma and is generally positively correlated with 
node size [99]. However, in cases of highly malignant tu-
mors, extranodal invasion may occur even in relatively 
small LNs.

Thus, the imaging diagnosis of LNM based on size, 
contrast enhancement patterns, and extranodal invasion 
has high specificity but is limited by low sensitivity. The 
reason for this is that nonmetastatic LNs rarely show im-
aging abnormalities, and it is difficult to detect small met-
astatic nodes and micrometastasis that do not show en-
largement on imaging. It is worth bearing in mind that 
the diagnostic accuracy for N stage is not necessarily high.

CQ 6: What Imaging Modalities Are Useful for 
Detecting Distant Metastasis?
Recommendation

CT is useful in detecting lung metastasis (strong rec-
ommendation). If bone metastasis is suspected, bone 
scintigraphy or FDG-PET may be useful (strong rec-
ommendation).

Description
According to the Report of the 20th National Follow-

up Survey [8], the incidence of extrahepatic recurrence of 
ICC is 17.5% (164/936), and the organs/structures affect-
ed by recurrence include LNs (37.8%), lung (25.0%), peri-
toneum (16.5%), bone (11.6%), and brain (0.6%). Among 
986 patients diagnosed with ICC between 2010 and 2012 
in the Surveillance Epidemiology and End Results pro-
gram in the USA, distant metastasis occurred in the lung 
(27.6%), bone (18.9%), and (distant) LNs (11.4%) [100]. 
This section discusses metastasis of ICC to the lung and 
bone, the most important organs affected by metastasis.

Chest CT is routinely used to detect lung metastasis 
[101]. This is because of its relatively short examination 
time and high spatial resolution. Combining abdominal 
dynamic contrast-enhanced CT with chest imaging is 
also useful because it enables both intrahepatic lesions 
and lung metastasis to be evaluated. By comparison, MRI 
is considered to be inferior to CT in the diagnosis of pul-
monary nodules [101], owing to its slightly lower spatial 
resolution, longer acquisition time, limited ability to dif-
ferentiate benign and malignant lung masses based on the 
rate of increase in signal intensity between noncontrast 
and contrast-enhanced MRI, and motion artifacts due to 
breathing. To detect metastasis on FDG-PET, it is essen-
tial to compare FDG-PET images with CT images to visu-
ally assess the contrast between the lesion and the sur-

rounding tissue [102–104]. Standardized uptake value 
can also be used for semiquantitative assessment. How-
ever, care should be taken when interpreting standard-
ized uptake value data because the values for benign and 
malignant lesions often overlap. Also, the high sensitivity 
of PET-CT for detecting lesions means that it can detect 
metastasis that cannot be visualized on other imaging 
modalities [79, 81]

Bone destruction patterns observed in bone metastat-
ic lesions are indirect findings indicating osteolysis by os-
teoclasts, rather than direct invasion by cancer cells. 
Therefore, morphological diagnosis by X-ray or CT is 
based on abnormal shadows representing local bone re-
sorption or bone formation [101]. Although MRI is less 
sensitive than X-ray and CT in detecting signals from the 
cortical bone, making it more difficult to visualize the de-
struction of bone structure, diffusion-weighted images 
are more sensitive for detecting bone metastasis and the 
degree of lesion extension [101]. Bone scintigraphy and 
FDG-PET are also useful, especially for their ability to 
scan the whole body in a single imaging session, whereas 
X-ray, CT, and MRI can be used for examination only 
within the scanned range. Note, however, that bone scin-
tigraphy and FDG-PET findings reflect metabolic re-
sponses and may lead to false positives due to benign le-
sions with increased metabolism and false negatives for 
inactive tumors. FDG-PET can also detect unexpected 
metastasis or multiple cancers in tissues other than bone, 
which may lead to a change in treatment strategy [79, 81].

CQ 7: In Which Patients Should Tumor Biopsy Be 
Performed?
Recommendation

In unresectable cases, tumor biopsy should be consid-
ered when deemed necessary for the purposes of dif-
ferential diagnosis and drug therapy selection (strong 
recommendation).

Description
Mass-forming type ICC is characterized by ring-like 

early enhancement at its margins and delayed enhance-
ment at its center. In typical cases, imaging findings can 
lead to the final diagnosis. Therefore, pathological scru-
tiny by tumor biopsy is basically unnecessary, especially 
in resectable cases. However, some atypical ICCs exhibit 
early heterogeneous enhancement [83, 105] and are dif-
ficult to differentiate from HCC. For hepatic masses that 
have progressed to an unresectable stage, the drug thera-
py of choice naturally differs depending on the final diag-
nosis (HCC, ICC, or others). Therefore, when determin-
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ing the drug regimen, it is very important to confirm the 
histological type of the tumor by biopsy [1, 101, 106].

Bleeding is an important early complication of needle 
biopsy. In a study on liver biopsies performed to diagnose 
hepatic mass lesions [107], complications occurred in 0.5% 
of patients (11/2,091) and were mostly related to bleeding 
(intra-abdominal bleeding in 6, intrahepatic hematoma in 
1, and biliary bleeding in 1). A notable late complication is 
peritoneal dissemination. Although there are no reports of 
this complication in ICC cases, a meta-analysis of HCC cas-
es showed that the incidence of post-biopsy dissemination 
was 2.7% overall or 0.9% per year [108].

Liver biopsy for hepatic mass lesions has a reported 
sensitivity of 89.6%–97.5% for HCC and 92.7%–95.8% for 
metastatic HCC [107] and a low false positive rate (0.08%), 
but the reported false negative rate is 6.4% of cases. There-
fore, the possibility of false negatives must be kept in mind 
when interpreting the pathological results of liver biopsy.

CQ 8: What Types of ICC Are Indicated for Surgical 
Treatment in Terms of Tumor Condition?
Recommendation

A solitary tumor with no LNM is the best indication for 
hepatectomy. There is no restriction on tumor size 
(strong recommendation).

Description
Hepatectomy is the only curative treatment for ICC. 

According to the General Rules for the Clinical and Path-
ological Study of Primary Liver Cancer, ICC is classified 
into mass-forming type, periductal-infiltrating type, and 
intraductal-growth type [34]. The clinicopathological 
findings (frequency, site of origin, histopathological fea-
tures, extension pattern, etc.) and surgical outcomes of 
ICC differ according to its macroscopic classification [39, 
109–114]. The intraductal-growth type is associated with 
excellent surgical outcomes and thus is a good indication 
for hepatectomy [39, 111, 113, 114]. Periductal-infiltrat-
ing type without hilar invasion and without jaundice is 
also associated with good surgical outcomes [115]. In 
contrast, the mass-forming type is associated with high 
recurrence rates even after curative resection, with a 
5-year survival rate of 30%–40% [39, 111, 113, 114, 116–
121].

Among mass-forming type ICC lesions, a solitary tu-
mor with no LNM is the best indication for hepatectomy. 
The number of tumors and the presence or absence of 
LNM are known to be important prognostic factors for 
the mass-forming type [8, 38, 113, 114, 116, 121–123]. A 
solitary tumor without LNM should be treated surgically. 

Multiple tumors (including intrahepatic metastases) with 
LNM are associated with poorest surgical outcomes, and 
the long-term survival rate is low [117, 124]. Because of 
the difficulty of accurately identifying the number of tu-
mors and the presence/absence of LNM before surgery, 
the indication for surgery should be carefully determined 
based on various examinations.

The 5-year survival rate decreases with an increasing 
number of tumors: 46.8% for a single tumor, 33.6% for 
two tumors, and 11.1% for three tumors [8]. Many other 
studies have also reported poor 5-year survival rates in 
cases with multiple tumors [38, 113, 114, 121, 124, 125].

Tumors ≤2 cm in size are associated with favorable 
5-year survival (63.4%) [8]. A report has noted that pa-
tients with a tumor measuring ≤2 cm with no LNM (N0), 
no portal vein invasion, and no bile duct invasion have a 
100% 5-year survival rate, and thus, complete cure can be 
expected [37]. On the other hand, there was no significant 
difference in the 5-year survival rate according to tumor 
size: 45.9% for 2–5 cm, 30.7% for 5–10 cm, and 32.3% for 
>10 cm [8]. Although the cutoff value of 2 cm for predict-
ing prognosis needs to be further validated, the indication 
for resection is not restricted by tumor size.

In terms of the surgical indications for patients with 
vascular/bile duct invasion, the presence of vascular inva-
sion has been associated with poorer prognosis and, in 
fact, the presence or absence of portal vein and arterial 
invasion is included as a criterion for defining the T-stage 
[34, 37]. In particular, invasion of the bile ducts in the hi-
lar region (B3, B4), which are the major bile ducts, is as-
sociated with poor prognosis and is included as a crite-
rion for the T-stage as well. The presence of vascular/bile 
duct invasion is associated with poor prognosis but does 
not indicate unresectable ICC.

About one-third of patients who have undergone surgi-
cal resection of ICC have LNM, and the 5-year survival rate 
is significantly decreased in these patients [37, 38, 113]. A 
multicenter study conducted by JSHBPS showed that the 
5-year survival rate for patients with positive LNM was 7%, 
with only 3 of 139 patients surviving for 5 years after hepa-
tectomy [111]. A subsequent analysis of 419 resected cases 
conducted by LCSGJ showed that the 5-year survival rate of 
patients with LNM was 11.1% [37]. In the Report of the 20th 
National Follow-up Survey on Primary Liver Cancer (2008–
2009), the 5-year survival rate of patients with LNM (N1) 
was reported to be 19.4% [8].

However, another study has shown that long-term 
survival was achieved in patients with a small number of 
LNMs [125]. The staging classification used in the multi-
center study conducted by JSHBPS [38] and that present-



Kubo et al.Liver Cancer 2022;11:290–314302
DOI: 10.1159/000522403

ed in the General Rules for the Clinical and Pathological 
Study of Primary Liver Cancer, 6th edition [34] also clas-
sify patients with LNM and T-stage ≤3 as stage IVA, sug-
gesting that resection is indicated for some patients with 
LNM (who were all classified as stage IVB in the 5th edi-
tion of the convention). In fact, the median survival time 
(MST) of patients classified as T1-T3N1M0 was 16.6 
months, which was not significantly different from 22.5 
months for those classified as T4N0M0 (p = 0.95) [37]. A 
detailed definition of surgical indications for node-posi-
tive cases remains an issue for the future.

Although there are few reports on liver transplantation 
for ICC, a favorable outcome (5-year recurrence rate, 
18%; 5-year survival rate, 65%) was reported in patients 
with a preoperative diagnosis of HCC who underwent 
liver transplantation and were postoperatively diagnosed 
pathologically as having ICC measuring ≤2 cm [126]. 
Further studies are still needed to address the indication 
for liver transplantation.

CQ 9: What Are Safe and Reasonable Surgical 
Techniques?
Recommendation

The extent of liver resection should be performed to 
achieve negative surgical margins and sufficient re-
maining liver function (strong recommendation).

Description
In patients with ICC, surgical margin status after hep-

atectomy is a prognostic factor [113, 127–129]. Hepatec-
tomy should be performed to achieve negative surgical 
margins. For mass-forming ICC, which often associated 
with chronic hepatitis or cirrhosis, the extent of liver re-
section should be determined considering remaining liv-
er function, as in the case of HCC. In terms of the extent 
of liver resection, there was no difference in survival or 
recurrence-free survival between major hepatectomy 
(hemihepatectomy or more) and minor hepatectomy 
(segmentectomy or less), but the postoperative complica-
tion rate was considerably higher after major hepatecto-
my [130]. A study has suggested that small peripheral 
ICCs with no macroscopic vascular invasion and negative 
tumor markers are a good indication for laparoscopic 
partial hepatectomy [131].

CQ 10: Is There Any Significance to Lymph Node 
Dissection?
Recommendation

The significance of LN dissection is currently unclear 
(no recommendation).

Description
The incidence of LNM in ICC is reported to be about 

30%–53% for the mass-forming type [39, 113, 120, 132] 
and more than 60% for the periductal-infiltrating type or 
mass-forming plus periductal-infiltrating type [39, 113, 
117, 120, 132]. On the other hand, the intraductal-growth 
type is rarely associated with LNM [39, 113, 117]. LNM 
commonly occurs in nodes in the hepatoduodenal liga-
ment, around the common hepatic artery, and behind the 
pancreatic head. Metastasis to the LNs of the gastric less-
er curvature can also occur in patients with ICC in the left 
liver.

The significance of prophylactic LN dissection is not 
clear in cases where no LNM was detected on preoperative 
imaging and laparotomic exploration. Among patients 
with a solitary tumor without LNM, there was no differ-
ence in the outcome between those who underwent LN 
dissection and those who did not [119]. A retrospective 
study showed that LN dissection was more effective when 
≥3 nodes were dissected than when <3 nodes were dis-
sected [133]. A collaborative Korea-Japan study revealed 
that the number of LNMs (0, 1–3, ≥4) was associated with 
poor prognosis, and surgical retrieval of LN ≥4 was associ-
ated with improved survival outcome in ICC patients with 
LNM, though LN dissection did not improve survival out-
come in patients with LNM [134]. Moreover, there is an 
international consensus conference recommendation that 
LN dissection be considered in the surgical treatment of 
ICC [101]. Some also argue that the results of LN dissec-
tion can be used to guide staging and determine the indi-
cation for adjuvant chemotherapy [101, 135]. Meanwhile, 
others argue that LN dissection should be limited and per-
formed only for obtaining samples for staging and other 
purposes [136–139]. Prophylactic LN dissection in pa-
tients with concomitant cirrhosis should be performed 
with care because it is associated with a significant in-
crease in postoperative complications [140].

Some recent studies, although retrospective, have 
demonstrated the prognostic value of LN dissection using 
new methods of analysis [141–143]. Future studies are 
needed to determine the significance of LN dissection.

CQ 11: What Are the Indications of Percutaneous 
Ablation Therapy?
Recommendation

Percutaneous ablation therapy may be considered for 
patients with ICC who are ineligible for surgical resec-
tion or chemotherapy, owing to deteriorated hepatic 
functional reserve or comorbidities (weak recommen-
dation).
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Description
For patients with ICC who have normal hepatic func-

tional reserve but are ineligible for surgical resection ow-
ing to tumor extension, chemotherapy is the standard 
treatment. On the other hand, there are cases who cannot 
receive hepatic resection or chemotherapy, owing to co-
morbidities or deteriorated hepatic functional reserve. In 
these cases, percutaneous ablation therapy may be con-
sidered [144, 145].

Kolarich et al. [146] reported that survival was signifi-
cantly better in patients with UICC stage I ICC (single 
tumor, no vascular invasion) who underwent radiofre-
quency ablation (RFA) compared with no treatment (2.1 
years vs. 0.7 years, p = 0.012). Another study [147] sug-
gested that percutaneous ablation therapy could be com-
patible with repeat hepatectomy for recurrent ICC mea-
suring less than 3 cm. However, percutaneous ablation 
therapy was performed as initial treatment for ICC in 
only 3.6% according to the Report of the 20th Japanese 
National Follow-up Survey [8]. In the SEER database 
from the USA, only 5.2% of ICC patients received percu-
taneous ablation therapy alone [145]. Therefore, percuta-
neous ablation therapy is limited in the clinical practice.

RFA was used in most reports on percutaneous abla-
tion therapy, and there are even fewer reports on micro-
wave ablation. Therefore, RFA may be the first choice of 
percutaneous ablation therapy for ICC that is ineligible 
for resection.

CQ 12: What Drug Therapies Are Recommended for 
Unresectable ICC?
Recommendation

The recommended drug therapies for unresectable 
ICC are gemcitabine + cisplatin + S-1, gemcitabine + 
cisplatin, and gemcitabine + S-1 combination thera-
pies (strong recommendation).

Description
Conventional chemotherapy regimens have been de-

veloped for biliary tract cancer (BTC) as a whole, but no 
chemotherapy has been developed specifically for ICC. In 
the UK, a phase III study (ABC-02) [148] was conducted 
to compare gemcitabine alone with gemcitabine plus cis-
platin (GC) for unresectable BTC. MST was significantly 
better in the GC group (n = 204) than in the gemcitabine 
monotherapy group (n = 206) (MST, 11.7 vs. 8.1 months; 
HR, 0.64; 95% CI, 0.52–0.80). Based on these results, GC 
therapy has become a standard treatment for unresect-
able BTC. In the ABC-02 study, ICC accounted for 80 of 
410 patients. Similar results were reported from a Japa-

nese phase II study in 84 patients with unresectable BTC 
(BT22) [149], with MST of 11.2 versus 7.7 months (HR, 
0.69; 95% CI, 0.42–1.13). In the BT22 study, ICC account-
ed for 28 patients. In a meta-analysis of data from the 
ABC-02 and BT22 studies [150], a subgroup analysis of 
ICC also showed a trend toward the superiority of GC 
over gemcitabine alone in terms of MST (HR, 0.54; 95% 
CI, 0.36–0.81).

The Japan Clinical Oncology Group (JCOG) conduct-
ed a phase III trial to evaluate the noninferiority and su-
periority of gemcitabine + S-1 combination therapy (GS) 
compared with GC therapy (JCOG1113/FUGA-BT study; 
UMIN000010667) [151]. The results demonstrated non-
inferiority but not superiority of GS therapy compared 
with GC therapy (MST, 15.1 vs. 13.4 months; HR, 0.945; 
90% CI, 0.777–1.149). In the JCOG1113 study (FUGA-
BT), ICC accounted for 94 of 354 patients. There was no 
substantial difference in the response rate or adverse 
events (AEs) between the GC and GS groups. At the same 
time, both cisplatin and S-1 require dose reduction in pa-
tients with renal dysfunction, so the presence or absence 
of renal dysfunction does not guide treatment selection. 
Based on these results, GS therapy has become an option 
for unresectable BTC.

Recently, favorable overall survival was demonstrated 
in a phase II trial of nab-paclitaxel plus gemcitabine-cis-
platin for advanced BTC [152], and randomized con-
trolled trials have investigated treatment of BTC with 
gemcitabine in combination with oxaliplatin and several 
other regimens [153–161]. However, no treatment to date 
has demonstrated a significant survival benefit compared 
with GC therapy in phase III trials [153–161].

The Kansai Hepatobiliary Oncology Group (KHBO) 
conducted a phase III trial to evaluate the superiority of 
gemcitabine + cisplatin + S-1 combination therapy 
(GCS) over GC therapy in terms of MST (KHBO1401-
MIT-SUBA study; NCT02182778) [162]. The results 
demonstrated superiority of GCS therapy over GC 
therapy (MST, 13.5 vs. 12.6 months; HR, 0.79; 90% CI, 
0.628–0.996), and GCS has become a new standard 
treatment for unresectable BTC. In the study, ICC ac-
counted for 78 of 246 patients. GCS therapy achieved a 
higher response rate of 41.5%, compared with 15.0% 
with GC therapy. In terms of the incidence of grade ≥3 
AEs according to the NCI-CTC (version 4.0), stomati-
tis, diarrhea, and skin rash were significantly more 
common in the GCS group, and peripheral neuropathy 
was more common in the GC group. Thus, the recom-
mended (first-line) chemotherapy regimens for unre-
sectable ICC are gemcitabine + cisplatin + S-1, gem-
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citabine + cisplatin, and gemcitabine + S-1 combina-
tion therapies.

Evidence is currently lacking on recommended sec-
ond-line treatments for ICC after failure of standard 
treatment. In Japan, S-1 has been approved for treatment 
of unresectable BTC and has a reported response rate of 
4.0%–22.7% for gemcitabine-refractory BTC [163–165].

In Japan, the antihuman PD-1 antibody pembrolizu-
mab has been approved for an additional indication of 
advanced/recurrent solid tumors with high microsatellite 
instability that have progressed after anticancer chemo-
therapy. In a phase II trial of pembrolizumab monother-
apy for such high microsatellite instability solid tumors, 
86 patients with 12 types of cancer were enrolled, includ-
ing 4 with cholangiocarcinoma and 4 with ampullary car-
cinoma, and the following results were reported: MST 
was not reached, the 2-year survival rate was 64%, and the 
response rate was 58% [166]. Complete response was 
achieved in 1 of 4 patients with cholangiocarcinoma. 
Thus, pembrolizumab is recommended only when the 
standard treatment cannot be used.

An integrated analysis of phase I and II studies of the 
TRK inhibitor entrectinib in patients with solid tumors 
harboring neurotrophic tyrosine receptor kinase (NTRK) 
fusion genes included 10 organs and 19 histological types 
in 54 patients, including 1 patient with ICC; MST was 21 
months, duration of response was 10 months, progres-
sion-free survival was 11 months, and response rate was 
57%, and 4 patients achieved complete response [167].

Entrectinib was approved in Japan for national health 
insurance-covered treatment of advanced/recurrent 
NTRK fusion gene-positive solid tumors in June 2019. Al-
though the prevalence of NTRK fusion gene expression in 
ICC is extremely low, as evidenced by a report that only 
1 of 28 ICC patients was positive for NTRK fusion genes 
[168], treatment with entrectinib can be considered be-
cause it is expected to be effective in situations where the 
standard treatment is unlikely to be effective. In July 2021, 
larotrectinib was approved in Japan for national health 
insurance-covered treatment of patients with TRK fu-
sion-positive solid tumors.

Pemigatinib was recently approved in Japan as a na-
tional health insurance-covered treatment for unresect-
able BTC with fibroblast growth factor receptor 2 fusions/
rearrangements. An international multicenter phase II 
study (FIGHT-202) demonstrated that MST was 21 
months, duration of response was 7.5 months, progres-
sion-free survival was 6.9 months, response rate was 
35.5%, and the disease control rate was 82.2% [169]. Fi-
broblast growth factor receptor 2 fusions/rearrangements 

have been detected in 5.3% to 13.6% of patients with ICC 
[170–172].

Isocitrate dehydrogenase gene mutations can cause in-
tracellular DNA methylation and promote tumor forma-
tion. A phase III clinical study evaluating the role of ivo-
sidenib for BTC, which is a targeted mutant isocitrate de-
hydrogenase inhibitor, showed better progression-free 
survival of 2.7 months [173]. However, as of this writing, 
this treatment is not covered by national health insurance 
in Japan.

CQ 13: Is Neoadjuvant Chemotherapy Recommended?
Recommendation

There is no evidence for a benefit of neoadjuvant che-
motherapy (no recommendation).

Description
There are two types of neoadjuvant chemotherapy: 

one used to improve the outcome of surgical resection in 
resectable cases (neoadjuvant chemotherapy in the nar-
row sense) and the other used in unresectable cases with 
the aim of possible response to chemotherapy and subse-
quent conversion to surgical resection (neoadjuvant che-
motherapy in the broad sense). There is no evidence for 
neoadjuvant chemotherapy in resectable cases. However, 
to further improve treatment outcomes, neoadjuvant 
chemotherapy should be considered in cases with LNM 
or multiple tumors, which are associated with poor resec-
tion outcomes. For such evaluations, well-documented 
prognostic factors, such as the presence of LMN, intrahe-
patic metastasis and/or vascular invasion, and tumor 
markers, should be included as inclusion criteria [174]. 
The inclusion of resectable cases leaves the possibility that 
cases become unresectable after neoadjuvant chemother-
apy. Thus, the first step will be to conduct clinical studies 
with safety and the curative resection rate as endpoints.

Administration of chemotherapy in patients with un-
resectable disease has been reported to result in reduc-
tions in tumor size and vascular invasion and the disap-
pearance of abnormal uptake in regional and distant LNs 
on FDG-PET, followed by conversion to resectable dis-
ease [175, 176]. In Japan, the conversion rate after chemo-
therapy (gemcitabine monotherapy) for unresectable 
BTC, including ICC, was reported to be 36.4% in a retro-
spective analysis [177]. The reasons for not performing 
initial resection in patients with ICC were extensive vas-
cular invasion in 3 patients and insufficient expected re-
sidual liver volume after resection in 1 patient. A recent 
study of ICC alone showed a conversion rate of 53% 
(39/74 patients); MST was 24.1 months in converted pa-
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tients, compared with 25.7 months in patients with an 
initially resectable tumor (n = 82; p = 0.391). Moreover, 
there was no significant difference in recurrence-free sur-
vival between the two groups [178]. These reports suggest 
the effectiveness of chemotherapy for unresectable ICC, 
but the studies were retrospective in nature and did not 
clarify the significance of neoadjuvant chemotherapy.

CQ 14: Is Adjuvant Chemotherapy Recommended?
Recommendation

Adjuvant chemotherapy may be considered because 
some regimens have demonstrated tolerability and 
suggested efficacy (weak recommendation).

Description
Most studies on adjuvant therapy for ICC are retro-

spective in nature and can be roughly divided into two 
groups: studies on BTC, which includes extrahepatic 
cholangiocarcinoma and gallbladder cancer, and studies 
including ICC only. Most of the studies on BTC do not 
include stratified analysis of ICC.

For adjuvant chemotherapy, gemcitabine-based ther-
apies are the most commonly used, followed by fluoropy-
rimidine-based therapies. Because most of the reported 
studies are retrospective and there is controversy regard-
ing their survival benefit, it is difficult to draw a conclu-
sion on the effectiveness of these therapies even after re-
viewing reports that have been adjusted for selection bias 
and other factors [179, 180]. Although a systematic re-
view of retrospective studies [181] suggested the effec-
tiveness of adjuvant chemotherapy, the analysis was not 
focused on ICC, and the included studies appeared to be 
biased in terms of background factors. Further, a meta-
analysis has found that adjuvant chemotherapy is associ-
ated with improved overall survival and should be offered 
to ICC patients after surgery, especially those with ad-
vanced disease [182]. However, the clinical benefit of ad-
juvant chemotherapy for advanced ICC patients remains 
unclear. Therefore, the evidence for the clinical benefit of 
adjuvant chemotherapy was assessed as weak.

Some prospective studies have evaluated the tolerability 
and pharmacokinetics of adjuvant chemotherapy [183–
188]. The regimens evaluated were gemcitabine alone, S-1 
alone, and GC. Although the need for dose reduction has 
been suggested for some adjuvant chemotherapy regimens, 
most regimens have been shown to be well tolerated. In 
prospective comparative studies, ICC was studied not ex-
clusively but as a form of BTC [189–194]. In a clinical study 
designed to examine whether adjuvant chemotherapy with 
capecitabine alone would prolong survival compared with 

surgery alone in patients with BTC (BILCAP study), no 
survival benefit was demonstrated in the intention-to-treat 
population, but there was survival benefit with an HR of 
0.75 in the per protocol population [192]. Thus, capecitabine 
monotherapy has the potential to become a standard adju-
vant chemotherapy for BTC and is also recommended in 
overseas guidelines [195]. However, in a subgroup analy-
sis, capecitabine did not show a significant survival benefit 
in patients with ICC. Further, as of this writing, this ther-
apy is not covered by national health insurance in Japan. 
Subsequently, in a clinical study designed to examine 
whether gemcitabine + oxaliplatin combination therapy 
would prolong recurrence-free survival compared with 
surgery alone (PRODIGE 12-ACCORD 18 study), the su-
periority of the combination therapy was not demonstrat-
ed [193]. In the study, about 45% of patients had ICC, and 
even stratified analysis showed no superiority of the adju-
vant chemotherapy. In another prospective comparative 
study (KHBO1208), gemcitabine monotherapy was com-
pared with S-1 monotherapy, although it was a phase II 
trial for BTC including ICC (40%) [194]. The HR for over-
all survival with S-1 monotherapy was 0.477 compared 
with gemcitabine monotherapy (p = 0.0606).

Efficacy was not demonstrated in intention-to-treat 
analyses in the following studies: a study conducted by 
Takeda et al. [189] to evaluate the efficacy of mitomycin 
C + 5-FU in BTC, including cholangiocarcinoma; the ES-
PAC-3 study designed to evaluate the efficacy of 5-FU + 
folinic acid versus gemcitabine alone in periampullary 
cancer, mainly extrahepatic cholangiocarcinoma and 
ampullary carcinoma [190]; and the BCAT study de-
signed to evaluate the efficacy of gemcitabine in extrahe-
patic cholangiocarcinoma [191]. However, these studies 
did not include ICC, and therefore, the results should be 
interpreted with caution.

Taken together, the most reliable evidence is that ad-
juvant chemotherapy with capecitabine alone demon-
strated a survival benefit in BTC, including ICC, in only 
the per protocol analysis of a prospective comparative 
study and that the effectiveness of adjuvant chemothera-
py with gemcitabine + oxaliplatin was not demonstrated. 
There was no high-quality evidence for the selection of 
patients who should receive adjuvant chemotherapy.

Ongoing clinical studies include ASCOT, which com-
pares adjuvant S-1 monotherapy with surgery alone 
[196], and ACTICCA-1, which compares adjuvant GC 
therapy with surgery alone [197]. These data clearly dem-
onstrate that adjuvant chemotherapy is well tolerated in 
ICC, and some studies, including prospective compara-
tive studies, have demonstrated a survival benefit of ad-
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juvant chemotherapy. Therefore, the use of adjuvant che-
motherapy may be considered in the treatment of ICC.

CQ 15: Is Stereotactic Radiotherapy Recommended for 
Unresectable ICC?
Recommendation

Stereotactic radiotherapy may be considered for unre-
sectable ICC with tumor diameter ≤5 cm in the ab-
sence of metastasis (weak recommendation).

Description
Chemotherapy is recommended for unresectable ICC. 

Although no prospective comparative studies have shown 
the superiority of adding radiotherapy to chemotherapy, 
radiotherapy is a local treatment option for patients with-
out distant metastasis and those with symptoms associ-
ated with local lesions. Stereotactic radiotherapy is an ir-
radiation method that can increase the antitumor effect 
while reducing AEs by delivering the radiation dose from 
multiple directions to the lesion only, thereby reducing 
the radiation dose to the healthy liver. This technique is 
gaining increasing attention with the advancement of im-
age-guided radiotherapy and respiratory motion man-
agement techniques [198].

Most previous studies on stereotactic radiotherapy for 
ICC have shown a local control rate of around 80%, al-
though they were all phase I/II trials or retrospective stud-
ies with a small sample size [198–203]. Some studies have 
found tumor response increased with increasing radia-
tion dose, with a better response obtained when the bio-
logically equivalent dose exceeded 80–100 Gy (when α/β 
= 10, equivalent to 67–83 Gy with conventional fraction-
ated irradiation at 2 Gy/fraction) [200, 201]. Another re-
port found that the smaller the tumor diameter, the better 
the local control rate. It should be noted that in Japan, 
stereotactic radiotherapy for primary liver cancer is cov-
ered by national health insurance only for lesions ≤5 cm 
in diameter in the absence of metastasis. Moreover, based 
on evidence in the treatment of HCC and metastatic liver 
tumors, stereotactic radiotherapy for larger tumors mea-
suring >5 cm is often associated with increased risk of 
compromised residual liver function after treatment. It is 
therefore reasonable to consider particle radiotherapy in 
such cases.

CQ 16: Is Particle Radiotherapy Recommended for 
Unresectable ICC?
Recommendation

Particle radiotherapy may be considered for unresect-
able ICC without metastasis (weak recommendation).

Description
Although chemotherapy is recommended for unre-

sectable ICC, its therapeutic effect is not satisfactory, and 
further development of chemotherapy agents and effec-
tive local therapies are needed. Although all previous 
studies on particle radiotherapy for unresectable ICC 
were phase I/II trials or retrospective studies with small 
sample sizes, favorable local control rates have been re-
ported regardless of tumor size, and long-term survival 
has also been achieved in some cases [204–208]. While 
there is no established dose-fractionation method or total 
dose for particle radiotherapy that can be recommended 
on scientific grounds, many reports have described the 
use of higher doses than in photon radiotherapy, with 
better local control rates in higher dose groups [207]. 
Gastrointestinal morbidities and cholangitis have been 
reported as AEs, but the incidence of serious AEs is low 
[204–208].

Although further studies with a higher level of evi-
dence are needed, particle radiotherapy is currently a 
promising treatment option for ICC because it can be 
generally performed safely even for large tumors. As of 
2020, particle radiotherapy for ICC is performed as ad-
vanced medical care in Japan.

Clinical Topic

Clinical Topics 1
Is it possible to distinguish between hilar cholangio-

carcinoma and ICC involving the hepatic hilum?

Description
Pathological identification of the primary site of a tu-

mor is one of the basic principles of pathological diagno-
sis. Currently, however, there is still a need to distinguish 
between hilar cholangiocarcinoma and ICC involving the 
hepatic hilum [40, 209, 210]. In fact, clinically, the prog-
nosis and surgical treatment of tumors arising in the hilar 
region are almost the same as those of ICC involving the 
hepatic hilum. Moreover, there is currently no estab-
lished immunohistological method for differentiating 
these primary sites pathologically.

However, for hilar tumors, it is possible to differentiate 
between hilar cholangioarcinoma and ICC involving the 
hepatic hilum by referring to the following: (1) careful 
sectioning, (2) location of stenosis, (3) pathological evalu-
ation of tumor volume and invasion, (4) the presence of 
BilIN, (5) confirmation of the elastic fibers surrounding 
the hilar region (Elastica van Gieson staining) [211], and 
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(6) clinical imaging findings (Fig.  3). This method of 
pathological differentiation is also used to determine 
whether a tumor originated near the intrapancreatic bile 
duct or the biliary tract.

The liver and extrahepatic bile ducts are embryological-
ly distinct. In recent years, clinicopathological studies of 
BTC have been conducted not only on morphological as-
pects but also on genetic abnormalities and driver molecu-
lar pathways. Furthermore, molecular targeted therapies 
have been developed based on the results of these studies. 
Recently, 32 important driver genes that could be targets of 
new molecular targeted therapies have been identified and 
reported to have genetic characteristics that vary according 
to the site of origin (Fig. 4) [212]. Therefore, it is possible to 
pathologically distinguish between hilar cholangiocarcino-
ma and ICC involving the hepatic hilum, and it is necessary 
to pathologically identify the primary organ.
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Fig. 3. Example of distinguishing between 
hilar cholangiocarcinoma and ICC involv-
ing the hilum. The appearance of tumor 
growth suggests hilar cholangiocarcinoma 
(upper panel). On histological examina-
tion of the specimen shown in the red box, 
however, although not clear on the hema-
toxylin and eosin section (bottom left), the 
Elastica van Gieson staining (bottom right) 
shows that the tumor is located outside the 
elastic fibers (red arrowhead). This indi-
cates that it is located in the liver paren-
chyma (yellow arrowhead), leading to a di-
agnosis of ICC involving the hilum. ICC, 
intrahepatic cholangiocarcinoma (adapted 
from Reference [202]).
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