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ABSTRACT

Background: Cholangiocarcinoma is a relatively rare cancer that is difficult to diagnose and has a poor
prognosis. Currently, knowledge concerning its etiology, tumor localization, and pathological features remains
limited. The present study aimed to clarify the clinico-epidemiologic nature of cholangiocarcinoma with its
clinical subtypes using the largest regional cancer registry in Japan.

Methods: Using a regional cancer registry in Kanagawa prefecture, Japan, we estimated three-year and five-year
survival rates of cholangiocarcinoma patients, who were classified into two groups: intrahepatic (i-CCA) and
extrahepatic cholangiocarcinoma (e-CCA) cases. The hazard ratio for each subtype, including pathological
tissue type and tumor site, was calculated.

Results: During the period from 1976 to 2013, 14,287 cases of cholangiocarcinoma were identified. The
prognosis markedly improved after 2006, when a new type of chemotherapy for cholangiocarcinoma was
introduced in Japan. Patients with i-CCA were more likely to be younger, and less likely to undergo surgery
than those with e-CCA. The prognosis of cases with i-CCA was poor compared to that of patients with e-CCA.
Conclusion: In Japan, i-CCA was more likely to develop in younger people and to have a poor prognosis.
The prognosis of both i-CCA and e-CCA cases markedly improved after 2006. The present study describes
clinico-epidemiological features of cholangiocarcinoma that may be useful for determining therapeutic

strategies for this disease.
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Abbreviations: CI: confidence interval; DCO: death-certificate-only; e-CCA: extrahepatic cholangiocarcinoma;

i-CCA: intrahepatic cholangiocarcinoma; HR: hazard ratios.

INTRODUCTION

Cholangiocarcinoma is a
cancer with a poor prognosis that
arises from the cholangiocytes
lining the biliary tree. Diagnosing
cholangiocarcinoma is difficult
and this cancer is very often
fatal at the time of diagnosis due
to its late clinical presentation
and the absence of an effective
therapeutic strategy, except
for complete surgery [1].
According to the 10th revision
of the International Statistical
Classification of Diseases
and Related Health Problems
(ICD-10), cholangiocarcinoma
includes intrahepatic bile duct

cancer (C221), extrahepatic bile duct cancer (C240), and
papillary cancer (C241). These three cancer types show different
sensitivities to treatment and therefore require different
therapeutic procedures.

Globally, it is well known that morbidity and mortality
rates for cholangiocarcinoma are increasing [2, 3]; regional
differences that originate from rural risk factors are present
[4-7]. The understanding of the cell of origin, well-established
risk factors, molecular pathways and interactions has increased,
and advances in surgical and nonsurgical treatments for
cholangiocarcinoma have resulted in improved outcomes [8-12].

Even though such progress has been reported, most clinical
trials have been performed without accurate analyses of subtype
profiles, such as analyzing tumor site or its pathogenesis and,
therefore, the evaluation of outcomes for specific subgroups
of patients with cholangiocarcinoma is totally inadequate. In
particular, studies focusing on the survival rates of various
tumor sites or different pathological tissue types over time
are lacking.
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We therefore examined the clinical and epidemiological
characteristics of cholangiocarcinoma as well as the prognosis
of patient subtypes according to the tumor site and pathology
over time, using a large-scale cancer registry in Japan.

METHODS

Kanagawa Regional Cancer Registry

Kanagawa Prefecture is a neighbouring prefecture of Tokyo,
and is the second largest in Japan, with a population of about
nine million. The Prefecture started its own Regional Cancer
Registry in 1970, with the accumulated number of cases being
approximately 990,000 by December 31, 2013. Because the
Tokyo Prefecture has only had a registry of cancer cases since
2012 and has therefore not yet accumulated substantial data,
the Kanagawa Regional Cancer Registry is presently the largest
regional cancer registry in Japan. Details on the cancer registry
system in Japan have been reported elsewhere [13]. Data was
collected from neoplasm registration sheets reported by each
diagnosing hospital or from clinics and death certificates of
residents in Kanagawa Prefecture. The Kanagawa Prefectural
Cancer Center collected and consolidated the data into
anonymous formats and made these available for academic
and administrative purposes.

Accumulated data include the following items: 1) personal
identification code, 2) method of registry entry, 3) diagnosing
institution, 4) sex, 5) date of birth, 6) date of diagnosis, 7) local
government code for the patient’s home address, 8) ICD-10
code for disease name, 9) ICD-O-3 code for pathology, 10)
initial or recurrent tumour, 11) therapeutic strategy (very
brief), 12) operative procedure (if any), 13) date of death,
14) cause of death, 15) date of last follow-up, and 16) TNM
classification and pathological grade according to ICD-O-3
in diagnosed patients. The reporting of TNM classifications
became mandatory in 2005.

All information was collected by persons trained in
Japan by the Surveillance, Epidemiology, and End Results
(SEER) program of the National Cancer Institute in the US.
Information was updated every year from vital statistics and
death certificates. Previous versions of pathological codes
were transformed to the latest versions through standardized
regulations consistent with changes in coding practices for
cholangiocarcinoma. The proportion of death-certificate-only
(DCO) cases in the whole database was 18.2% by the end of
2013 [14].

Subject and classification method

We obtained clinical data relating to gastrointestinal
cancers between June 15, 1954 and December 30, 2013 in
an anonymous format under a research agreement with
the Kanagawa Prefectural Cancer Center. From such data,
intrahepatic bile duct (C221), extrahepatic bile duct (C240),
and papillary cancers (C241), according to ICD-10, were
extracted and included in this study. Gall bladder cancer (C230)
was excluded from the analysis, based on current guidelines
for the diagnosis and treatment of cholangiocarcinoma [15].

In order to determine the trend in patient survival rates
throughout the entire analysis period, the three-year survival
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rate of patients was calculated every two years. Because the
number of registrations for cholangiocarcinoma before 1975
was small, we excluded these data.

With regard to the five-year survival rate, we divided the
whole study period into Period 1 (from 1976 until 2006), before
the introduction of new regimens of chemotherapy (such as
gemcitabine, tegafur/gimeracil/oteracil or cisplatin) for the
treatment of cholangiocarcinoma in Japan, and Period 2 (from
2006 to 2013), after the approval of new regimens.

Regarding the location of tumors, C221 was defined as an
intrahepatic cholangiocarcinoma (i-CCA), and C240 and C241
were defined as extrahepatic cholangiocarcinomas (e-CCA).

In cases in which a pathological tissue code was available
according to ICD-O-3, we defined adenocarcinomas as
shown in Supplementary Table I, based on the World Health
Organization International Histological Classification of
Tumors and the International Agency for Research on Cancer
and Rare Care Net Information Network on Rare Cancers.

Regarding the age of onset, young-onset was defined in
cases younger than 65 years of age at the time of diagnosis,
while old-onset was defined as 65 years or older.

Because of a broad diversity of direct causes of death from
cholangiocarcinoma, overall death was chosen for calculating
hazard ratios (HR).

Statistical analysis

A X square test was performed for differences between
percentages of baseline characteristics. The five-year survival
rate was estimated using the Kaplan-Meier method. Cox
proportional hazard models were used to calculate adjusted
HR for overall death. P values < 0.05 or < 0.01 were considered
to be statistically significant. Analyses were performed using
STATA/MP14.0 software (Stata-Corp LP, College Station, TX).

This study was approved by the Ethics Committee of the
University of Tokyo (No. 10891), and the Japan Organization
of Occupational Health and Safety, Kanto Rosai Hospital (No.
2014-34).

RESULTS

The total number of patients with gastrointestinal cancer
registered in the Kanagawa Prefecture Regional Cancer
Registry from 1954 to 2013 was 498,983. Of these, patients
with cholangiocarcinoma comprised 14,287 cases from 1976
to 2013. The details are as follows: the numbers of intrahepatic
cholangiocarcinoma (C221), extrahepatic cholangiocarcinoma
(C240), and carcinoma of the ampulla of Vater (C241)
cases were 3,369 (23.6%), 9,285 (65.0%), and 1,633 (11.4%),
respectively (Table I).

The numbers of males and females were 8,345 (58.4%)
and 5,942 (41.6%), respectively. Cases of i-CCA and e-CCA
comprised 3,369 (23.6%) and 10,918 (76.4%), respectively. In
Period 1, 10,041 (70.3%) cases were included, while in Period
2, 4,246 (29.7%) cases were recognized (Table I). The average
age of patients with cholangiocarcinoma was 71.4 years (+
11.5), and the average age at death was 72.8 years (+ 11.4).
Data concerning the presence/absence of treatment, except for
surgical procedures, was available in 10,837 cases.
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Table I. Baseline characteristics of cholangiocarcinoma patients

Overallt ICD10 Location of
cholangiocarcinoma
C221 C240 C241 Intrahepatic ~ Extrahepatic

Number (%) 14287 (100) 3369 (23.6) 9285 (65.0) 1633 (11.4) 3369 (23.6) 10918 (76.4)
Age at diagnosis, years
(Mean+SD)¥, years 71.4£11.5 69.6+11.4 72.4x11.4 69.0£11.2 69.6+11.4 71.9+11.4
Age at death
(Mean+SD)* 72.8+11.4 70.6+11.4 73.8+11.3 72.0+11.7 70.6+11.4 73.5+11.3
Median of OS* 185 142 183 402 142 201
IQR (25%:75%) (62:475) (54:359) (61:462) (137:939) (65:520) (54:359)
Gender

Male 8345 (58.4) 2028 (60.2) 5344 (57.6) 973 (59.6) 2028 (60.2) 6317 (57.9)

Female 5942 (41.6) 1341 (39.8) 3941 (42.4) 660 (40.4) 1341 (39.8) 4601 (42.1)
Period®

Period 1 10041 (70.3) 2355 (69.9) 6621 (71.3) 1065 (65.2) 2355 (69.9) 7686 (70.4)

Period 2 4246 (29.7) 1014 (30.1) 2664 (28.7) 568 (34.8) 1014 (30.1) 3232 (29.6)
Operation

Yes 5911 (41.4) 964 (28.6) 3852 (41.5) 1095 (67.1) 964 (28.6) 4947 (45.3)

No 8376 (58.6) 2405 (71.4) 5433 (58.5) 538 (33.0) 2405 (71.4) 5971 (54.7)
Other treatment

Data available 10837 (75.9) 2583 (76.7) 6815 (73.4) 1429 (87.5) 2593 (77.0) 8244 (75.5)

Chemotherapy** 2288 (21.1) 797 (30.9) 1276 (18.7) 215 (15.0) 797 (30.7) 1491 (18.0)

Radiation®® 493 (4.5) 151 (5.8) 327 (4.8) 15 (1.0) 151 (5.8) 342 (4.1)

"Data for 14,287 patients with complete information on sex, age, location of bile duct cancer, and period; *SD: Standard
deviation.§Period: Period 1: 1976-2005, Period 2: 2006-2013; ¢ Median of OS: median of overall survival (days), IQR: Interquartile
range; *“The percentage of cases for whom chemotherapy or radiation was performed to cases with treatment data available.

Three-year survival rate

Figure 1 shows the temporal change in the three-year
survival rate (every two years from 1976 to 2013). According to
the data, the prognosis of patients appeared to improve with the
introduction of new chemotherapeutic agents: the prognosis
in 2009-2010 was 40.9%, significantly different from that in
2005-2006 (23.7%), and 2007-2008 (28.4%).

cisplatin
tegafur

gemcitabine

Three-year survival rate
[a]
o

year
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1979-1980
1981-1982
1983-1984
1985-1986
1987-1988
1989-1990
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2003-2004
2005-2006
2007-2008
2009-2010

Fig. 1. Three-year survival rates were calculated every two years
from 1976 to 2013. Arrows indicate the introduction of gemcitabine,
tegafur, and cisplatin treatments.

Figure 2 shows five-year survival rates of i-CCA and e-CCA
cases by period. The five-year survival rate of patients with
i-CCA was higher in Period 2 (20.3%) than in Period 1 (5.5%),
while that of patients with e-CCA also increased from Period
1 (8.7%) to Period 2 (29.4%). For both periods, the survival
rate of patients with i-CCA was significantly lower than that of
patients with e-CCA (p < 0.01). The same trend was observed
in analysis after the exclusion of cases with papillary cancer
(C241).

Pathology

The number of cases in which pathological tissue was
classified based on ICD-O-3 was 5,441. The distribution of
patient characteristics in these cases is shown in Table II.
Overall, comparing i-CCA and e-CCA cases, a significant
difference was observed in the age of onset and whether patients
underwent surgery; those patients with i-CCA were more
likely to have young-onset (p < 0.01) and less likely to have
undergone surgery than those with e-CAA (p < 0.01). Regarding
overall histopathological results, the proportion of non-
adenocarcinoma cases was significantly higher in i-CCA than in
e-CAA (p <0.02); however, this statistical difference disappeared
when we examined the two periods separately. The details of
non-adenocarcinoma cases in i-CCA were as follows: 10 patients
with squamous cell carcinoma, 6 with undifferentiated, 6 with
sarcoma, and 5 with neuroendocrine carcinoma, as well as 3
other cases. Among extrahepatic cholangiocarcinoma cases
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Table II. Distribution of cholangiocarcinoma with pathological information

Characteristics Intrahepatic Extrahepatic P-value*

Number (%) cholangiocarcinoma  cholangiocarcinoma

Overall (N=5441)

Gender 0,74
Male 894 (63.6) 2546 (63.1)

Female 512 (36.4) 1489 (36.9)

Age of onset <0.01**
old 870 (61.9) 2784 (69.0)

Young 536 (38.1) 1251 (31.1)

Pathology <0.02*
Adenocarcinoma 1376 (97.9) 3985 (98.8)
Non-adenocarcinoma 30 (2.1) 50 (1.2)

Operation <0.01**
Yes 577 (41.0) 2594 (64.3)

No 829 (58.9) 1441 (35.7)

Period 1 (N=3088)

Gender 0.32
Male 546 (62.6) 1345 (60.7)

Female 326 (37.4) 871 (39.3)

Age of onset 0.02*
old 507 (58.0) 1389 (62.7)

Young 365 (41.9) 827 (37.3)

Pathology 0.12
Adenocarcinoma 855 (98.0) 2189 (98.8)
Non-adenocarcinoma 17 (1.2) 27 (1.2)

Operation <0.01**
Yes 367 (42.1) 1529 (69.0)

No 505 (57.9) 687 (31.0)

Period 2 (N=2353)

Gender 0.67
Male 348 (65.2) 1201 (66.0)

Female 186 (34.8) 618 (34.0)

Age of onset <0.01**
Old 363 (68.0) 1395 (76.7)

Young 171 (32.0) 424 (23.3)

Pathology 0.05
Adenocarcinoma 521 (97.6) 1796 (98.7)
Non-adenocarcinoma 13 (2.4) 23 (1.3)

Operation <0.01**
Yes 210 (39.3) 1065 (58.6)

No 324 (60.7) 754 (41.5)

"Young-onset cholangiocarcinoma is defined as patients under 65 years of age; *P-value
<0.05* or <0.01** were considered to be statistically significant.

there were 17 patients with squamous cell carcinoma, 12 with Table III shows HRs adjusted for other factors, including
neuroendocrine carcinoma, 7 with small cell carcinoma, 5with ~ Periods 1 or 2, age of onset, gender, location of the
sarcoma, 5 with a carcinoid tumor, and one undifferentiated,  cholangiocarcinoma, histopathology, and whether surgery
as well as 3 other cases, respectively. There was no significant ~ was performed. In model 1, HRs were analyzed using 5,361
difference in the distribution of gender between i-CCA and  adenocarcinoma cases only. The HR for i-CCA cases was
e-CCA cases. significantly higher than that for e-CCA cases (HR 1.39,
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Fig. 2. Kaplan-Meier survival curves for overall survival between
intrahepatic and extrahepatic cholangiocarcinoma cases in each
period. Survival was estimated using the Kaplan-Meier method in
patients with complete information on sex, age, location of bile duct
cancer, and observation period, and with right censoring at the 5-year
mark. P values were calculated from log-rank tests. With advances in
chemotherapy, the survival rate improved for both intrahepatic and
extrahepatic cholangiocarcinomas.

95% CI 1.30-1.50). The HR for cases who had undergone
surgery was significantly lower than that for those who had
not undergone an operation (HR 0.52, 95% CI 0.49-0.56).
Model 2 shows HRs analyzed using 5,441 cases, including
non-adenocarcinoma. When non-adenocarcinoma cases were
included, the p values of each variable did not change. The HR
for non-adenocarcinoma cases was significantly lower than
that for adenocarcinoma cases (HR 0.71, 95% CI 0.54-0.95).

DISCUSSION

Our study showed that the prognosis of cholangiocarcinoma
markedly improved with the introduction of new
chemotherapeutic agents. The prognosis was significantly
different depending on tumor site and pathological tissue type.

In recent years, cholangiocarcinomas have been classified as
intrahepatic, peri-hilar and distal [12, 16, 17]. However, reports
concerning the outcome of treatment with anticancer drugs for
these three types of cholangiocarcinoma are limited [18-20].
Five-year survival rates were found to be 20-32%, 30-42%, and

18-54% for intrahepatic, hilar, and distal cholangiocarcinomas,
respectively [20-31]. The prognostic factors of resected cases
are the presence of lymph node metastasis [23, 25, 28] or
minute vascular invasion [16]. However, complete resection
and adjuvant chemotherapy have improved the prognosis for
all tumor sites [19, 20].

A couple of factors have made the clinico-epidemiological
analysis of cholangiocarcinoma difficult. The first is the
ambiguity in classifying tumor location, the topology of
which was changed when moving from the second edition
of the International Classification of Diseases for Oncology
(ICD-0-2) to its third edition (ICD-O-3). Studying 3,350
cholangiocarcinoma cases between 1992 and 2000, Welzel et
al. highlighted the misclassification between intrahepatic and
extrahepatic cholangiocarcinoma in the SEER program [32].
In addition, it is often difficult to detect the original site of the
tumor if the tumor stage is advanced on initial presentation
[16, 32].

Using a large-scale cancer registry, we found that the
survival rate of patients with cholangiocarcinoma markedly
improved with the introduction of new chemotherapeutic
agents. This indicated that the new chemotherapies immediately
became popular in Japan and influenced the prognosis of such
patients. Regarding the location of the tumor, i-CCA cases had
a poorer prognosis than e-CCA throughout the entire period
studied. This difference was noted both before and after the
introduction of a new type of chemotherapy, probably due to
the characteristics of the disease itself. In the case of patients
with e-CCA, the presence of obstructive jaundice accelerates the
diagnosis of this disease. In contrast, in patients with i-CCA, the
disease progresses without any signs and symptoms resulting
in a delay in its diagnosis [7]. The reasons for the difference
in the prognosis between i-CCA and e-CCA cases may also
originate from the type of surgery performed. In i-CCA cases,
hepatectomy is generally undertaken and therefore residual
liver function becomes an important prognostic factor [33].
In e-CCA cases, pancreatoduodenectomy is mostly indicated.
If this procedure is successfully carried out, the resulting
prognosis may be favorable [15, 34]. Therefore, differences
in the type of surgery undertaken may have also caused the
difference observed in the prognosis of patients with the two
types of cholangiocarcinomas.

Itisalso true that no clear evidence exists that chemotherapy
confers any survival benefit to patients with all histologic
subtypes of cholangiocarcinoma, because the number of variant
cases is not substantial enough to undertake a meaningful
statistical analysis [24, 35, 36]. Moreover, large-scale
epidemiological studies do not exist with regard to differences
in prognosis that may occur among cholangiocarcinoma cases
with different histopathological aspects. Cholangiocarcinoma
mostly consists of adenocarcinoma and a few other variants
[37]. In this study, histopathological information was obtained
for 5,441 cases, about one-third of the total cholangiocarcinoma
cases studied. As we have previously reported, the proportions
of young-onset and non-adenocarcinoma cases were
significantly higher for i-CCA [38, 39]. The current study also
showed the same tendency. In addition, this study suggested
that the prognosis for patients with adenocarcinoma was
poorer than that for patients with non-adenocarcinoma.
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Table III. Hazard ratios for overall deaths adjusted for available confounders

Hazard ratio (95% CI)*

Hazard ratio (95% CI)*

Characteristics Model 1 (n=5361) P-value® Model 2 (n=5441) P-value®
Period#

Period 1 1.00 (ref) 1.00 (ref)

Period 2 0.49 (0.46-0.53) <0.01** 0.49 (0.46-0.52) <0.01**
Age of onset

Old 1.00 (ref) 1.00 (ref)

Young 0.87 (0.82-0.94) <0.01%* 0.87 (0.81-0.93) <0.01%*
Gender

Male 1.00 (ref) 1.00 (ref)

Female 1.02 (0.96-1.09) 0.41 1.02 (0.96-1.09) 0.43
Location of cholangiocarcinoma

Extrahepatic 1.00 (ref) 1.00 (ref)

Intrahepatic 1.39 (1.30-1.50) <0.01** 1.38 (1.29-1.48) <0.01**
Operation

No 1.00 (ref) 1.00 (ref)

Yes 0.52 (0.49-0.56) <0.01%* 0.52 (0.49-0.55) <0.01%*
Pathology

Adenocarcinoma - 1.00 (ref)

Non-adenocarcinoma - - 0.71 (0.54-0.95) <0.02*

Data analyzed by a Cox proportional hazards model between the variables of observation period, age, gender,
location of cholangiocarcinoma, operation and pathology. Model 1 was analyzed using 5361 cases with
adenocarcinoma only. Model 2 involved 5441 patients that included non-adenocarcinoma cases. ‘Period: Period
1: 1976-2005, Period 2: 2006-2013; *P-value <0.05* or <0.01** was considered to be statistically significant.

Since, for these analysis periods, chemotherapy may be the
only difference in treatment strategies among adenocarcinoma
and non-adenocarcinoma cases, adenocarcinoma may have
been more strongly resistant to chemotherapy.

As for cholangiocarcinoma, obtaining pathological
tissue is difficult as it is only available after surgery is
performed. In many cases, cytology by endoscopic retrograde
cholangiopancreatography (ERCP) is used for a diagnosis.
Unfortunately, an ERCP cytodiagnosis often yields ambiguous
results since it is mainly performed for the quick, rapid relief
and suppression of infection and jaundice [15, 40]. However,
since the effectiveness of anti-cancer drugs depends on the
histological nature of the disease, a pathological diagnosis is
very important as shown in the current study. In addition,
early diagnosis is required since non-adenocarcinomas, such
as neuroendocrine tumors, may already be at an advanced
stage at the time of diagnosis [35, 41].

Reasons why the age at onset as well as pathological
tissue differed between i-CCA and e-CCA are considered as
follows: known risk factors for cholangiocarcinoma include
intrahepatic stones, liver fluke, biliary-duct cysts, and toxins.
Differences in such risk factors between i-CCA and e-CCA
may exist [42]. In addition to these environmental factors,
host factors also influence carcinogenesis. The intrahepatic
bile duct consists of cells of different origin, including cuboidal
non-mucin-producing cholangiocytes, mucin-producing
cholangiocytes and hepatic progenitor cells (HPCs) [43]. An
i-CCA grows from such heterogeneous cells. The histological
appearance is not uniform: a mixed type is seen in the small
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intrahepatic bile duct and a mucinous type is seen in the large
intrahepatic bile duct [33, 44, 45]. In contrast, e-CCA originates
from a single cell, and therefore tends to consist of a single
mucinous adenocarcinoma [44].

In Japan, gemcitabine has been used as a standard
chemotherapy for unresectable cholangiocarcinoma since
2006 while tegafur/gimeracil was approved in 2008. Although
cisplatin was approved in 2011, it does not appear effective
enough to bring on a radical cure [8]. Despite the rise in
morbidity due to an aging population, the survival rate for
patients with cholangiocarcinoma has clearly improved with
the increasing availability of chemotherapy [33]. Additionally,
continuous advances in surgical techniques and drainage
technology for cholangitis have contributed to a better prognosis
for cholangiocarcinoma. Overall, combined therapies using
new techniques such as cholangiopancreatoscopy is expected
to improve treatment and further enhance the prognosis of
patients with cholangiocarcinoma.

TNM classifications were available for 1,902 cases and
we calculated the HR for overall death after including this
information. We defined cases in stages 1-3 as a reference.
The HRs for the period, young-onset/old-onset, site of tumor,
gender, adenocarcinoma/non-adenocarcinoma, operation,
and TNM staging were 0.71 (95% CI 0.54-0.96), 0.84 (95% CI
0.73-0.91), 1.39 (95% CI 1.22-1.59), 1.00 (95% CI 0.86-1.13),
0.40 (95% CI 0.20-0.80), 0.67 (95% CI 0.59-0.76) and 3.01
(95% CI 2.63-3.44), respectively. Even though we included
information on TNM, our main results were only slightly
affected.
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Several limitations exist in this study. Firstly, with regard
to selection bias, differences in mortality among sub-groups
may exist. However, because DCO cases in this study were
18.2%, which was less than the 20% reliability criterion
of the cancer registry, this suggested that the precision of
the overall survival estimates was high and that selection
bias was minimal. Secondly, because of the nature of the
database, we could not adjust for factors that were common
risk factors for cholangiocarcinoma (viral hepatitis, primary
sclerosing cholangitis, hepatolithiasis, smoking, occupation,
and socioeconomic conditions) and therefore these factors
may have been confounding with regard to the findings of
the current study. Thirdly, little information on treatments
existed. For example, we did not have detailed information
about operation methods or chemotherapy regimens; therefore,
we could not identify which therapies actually improved the
prognosis of i-CCA and e-CCA cases after 2006. Such pivotal
information should be collected in any future studies.

CONCLUSION

This study revealed two important findings. First, we found
an obvious difference in prognosis between patients with
intrahepatic or extrahepatic cholangiocarcinoma. Second,
non-adenocarcinoma cases showed a better survival rate than
adenocarcinoma cases. These results will be helpful in any
future research and treatment of cholangiocarcinoma.
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Supplementary table I. Definition of cholangiocarcinoma pathologies.
Characteristics Definition by ICD-0-3

T Intrahepatic Bile Tract

8160,8140-8141, 8143,8147,8162,8190,8201,8210-8211
8221,8230-8231,8255,8260-8263,8290,8310,8315,8320
8323,8333,8380-8384,8430,8440-8441,8450,8480-8482
8490,8500,8503-8504,8510,8512,8514,8525,8542
8550-8551,8560,8562,8571-8576

adenocarcinoma

Extra Bile Tract
8020-8022,8050,8140-8141,8143,8144,8147,8160,8162
8190,8200,8201,8210-8211,8221,8230-8231,8251,8255
8260-8263,8290,8310,8315,8320,8323,8333,8350,
8380-8384,8430,8440-8441,8450,8480,8482,8490
8500,8503-8504,8510,8512,8514,8521,8525,8542,8550
8551,8560-8562,8570,8571-8576

TAdenocarcinoma of the bile duct using Information Network on Rare Cancers
RARECARENet.



