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Abstract
AIM: To study the association between hilar cholangio-
carcinoma (HC) and pre-existing medical conditions.

METHODS: Three hundred and thirteen HC patients 
admitted to the Eastern Hepatobiliary Surgery Hospital 
(Shanghai, China) in 2000-2005 and 608 healthy con-
trols were enrolled in this study. Association between 
HC and pre-existing medical conditions was studied with 
their adjusted odds ratio (OR) calculated by logistic re-
gression analysis.

RESULTS: The prevalence of choledocholithiasis (ad-
justed OR = 2.704, P  = 0.039), hepatolithiasis (adjusted 
OR = 3.278, P  = 0.018), cholecystolithiasis (adjusted OR 
= 4.499, P  < 0.0001), cholecystectomy (adjusted OR 
= 7.012, P = 0.004), biliary ascariasis (adjusted OR = 
7.188, P  = 0.001), liver fluke (adjusted OR = 10.088, P 
= 0.042) and liver schistosomiasis (adjusted OR = 9.913, 
P  = 0.001) was higher in HC patients than in healthy 
controls.

CONCLUSION: Biliary tract stone disease (choledocho-

lithiasis, hepatolithiasis, cholecystolithiasis) and parasitic 
liver disease (biliary ascariasis, liver fluke, liver schistoso-
miasis) are the risk factors for HC in Chinese population.
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INTRODUCTION
Hilar cholangiocarcinoma (HC) is a rare and highly malig-
nant cancer of  the bile duct, accounting for less than 2% 
of  all human malignancies. Although the entire biliary tree 
is a potential risk, tumors involving the biliary confluence 
or the right or left hepatic ducts are most common, ac-
counting for 40%-60% of  all tumors. Its etiology remains 
poorly understood and its incidence has been increasing in 
China. The long-term prognosis of  HC is poor due to its 
early metastasis. Complete resection has been recognized 
as the most effective therapy for HC. However, surgical 
management still remains a major challenge because of  its 
location close to the portal vein, hepatic artery, and liver 
parenchyma. So far, most studies have been focused on the 
risk factors for intrahepatic cholangiocarcinoma (ICC)[1-3], 
while few studies on the risk factors for HC are available[4]. 
Due to the increasing incidence and poor long-term prog-
nosis of  HC, it is extremely important to evaluate the risk 
factors for HC in order to decrease its incidence.
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MATERIALS AND METHODS
Study population
Three hundred and thirteen HC patients who received 
surgical dissection at the Eastern Hepatobiliary Surgery 
Hospital of  the Second Military Medical University 
(Shanghai, China) from January 2000 to December 2005 
were included in this study. HC was diagnosed by patho-
logical examination of  samples taken from HC patients. 
Those who were diagnosed as HC but did not undergo 
surgery were excluded from the study.

Controls
Six hundred and eight healthy individuals who visited the 
Eastern hepatobiliary Surgery Hospital of  the Second 
Military Medical University for a routine checkup served 
as controls and were matched to the HC patients for sex 
and age (± 4 years). Moreover, the years of  search were 
matched in HC patients and controls for risk factors to 
minimize their difference.

Several potential risk factors for HC were studied and 
divided into 3 broad categories: biliary tract condition and 
operation, infectious diseases, and miscellaneous potential 
risk factors. Biliary tract condition and operation included 
choledocholithiasis, hepatolithiasis, cholecystolithiasis, 
primary sclerosing cholangitis (PSC), parasitic liver disease 
and cholecystectomy. Infectious diseases included hepati-
tis B virus (HBV) and hepatitis C virus (HCV) infection. 
Miscellaneous potential risk factors included alcoholic liver 
disease, type Ⅱ diabetes mellitus, smoking and ulcerative 
colitis.

Statistical analysis
Prevalence of  HC and potential risk factors for HC were 
compared in HC patients and controls. χ2 test or Fisher’s 
exact test was used for categorical variables, and t test was 
used for discrete variables. 

Variables with a P value < 0.05 were considered sta-
tistically significant. Odds ratio (OR) and 95% CI of  each 
risk factor for HC were computed as estimate of  the rela-
tive risk by unconditional logistic regression analysis, using 
the maximum-likelihood estimate.

RESULTS
Demographic and baseline parameters of patients and 
controls
A total of  313 patients (194 men and 119 women with 
male-to-female ratio of  1.63:1) diagnosed as HC were 
enrolled in the present study. Their mean age was 56.64 ± 
10.585 years (range 32-80 years). Most HC developed dur-
ing the fourth to sixth decade, and reached the peak at the 
age of  55 years (Figure 1).

The distribution of  HC in controls and HC patients 
according to their age and gender is shown in Table 1. No 
significant difference was found in gender and mean age 
between HC patients and controls, suggesting that the 
pairing is effective.

Risk factors
The risk factors were divided into 3 categories: biliary tract 
condition and operation, infectious diseases and other risk 
factors. In biliary tract condition and operation, the preva-
lence of  choledocholithiasis, hepatolithiasis cholecystolithi-
asis, cholecystectomy, biliary ascariasis, liver schistosomiasis 
and liver fluke was higher in HC patients than in controls 
(P < 0.05), while no significant difference was found in the 
prevalence of  PSC between HC patients and controls. In 
infectious diseases, the prevalence of  HBV infection was 
7.3% in HC patients and 6.3% in controls (P = 0.526), 
the prevalence of  HCV infection was1.0% in HC patients 
and 2.1% in controls (P = 0.151). In other risk factors, the 
prevalence of  ulcerative colitis (UC), alcoholic liver disease, 
type Ⅱ diabetes mellitus and smoking was 0.3%, 0.6%, 
5.4% and 22%, respectively, in HC patients, and 0.0%, 
0.3%, 6.1% and 20.0%, respectively, in controls. 

The distribution of  risk factors in each category is 
summarized in Table 2.

Multiple logistic regression analysis
Logistic regression model was used to adjust the demo-
graphics (age, sex), and the adjusted OR and 95% CI for 
the different risk factors were calculated. Multivariate 
analysis showed that choledocholithiasis, hepatolithiasis, 
cholecystolithiasis, cholecystectomy, biliary ascariasis, liver 
fluke and liver schistosomiasis were the risk factors for 
HC, while HBV infection, HCV infection, PSC, UC, alco-
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Figure 1  Distribution of age and sex in patients with hilar cholangiocarci-
noma admitted to the Eastern Hepatobiliary Surgery Hospital (Shanghai, 
China) during 2000-2005. 
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Table 1  Demographic characteristics of patients with hilar 
cholangiocarcinoma and control subjects

Variable HC patients (n  = 313) Controls (n  = 608) P

Mean age 56.64 ± 10.585 55.58 ± 10.792 0.895
Gender
   Male 194 380 0.878
   Female 119 228

HC: Hilar cholangiocarcinoma.



holic liver disease, type Ⅱ diabetes mellitus and smoking 
were not the significant risk factors for HC (Table 3).

DISCUSSION
In this case-control study, the risk factors for HC were 
examined in Chinese population, including choledocholi-
thiasis, hepatolithiasis, cholecystolithiasis, cholecystectomy, 
biliary ascariasis, liver fluke and liver schistosomiasis. Al-
though HBV and HCV infection have been reported to 
be intimately associated with intrahepatic cholangiocarci-
noma (ICC)[1,2], they were not demonstrated to be signifi-
cantly associated with HC in our study. In addition, PSC, 
UC, alcoholic liver disease, type Ⅱ diabetes mellitus and 
smoking were not significantly related to HC.

The prevalence of  biliary tract stone disease (hepa-
tolithiasis, cholecystolithiasis and choledocholithiasis) 
and cholecystectomy was higher in HC patients than in 
controls. Hepatolithiasis is more frequently seen in East 
Asian countries than in Western countries, and represents 
a high-risk factor for ICC due to inflammation and epi-
thelial proliferation[3]. In parallel, extrahepatic lithiasis may 
promote chronic inflammatory changes in extrahepatic 
bile ducts, thus increasing the risk of  developing extrahe-
patic cholangiocarcinoma (ECC), which can explain why 
choledocholithiasis increases the risk of  developing HC. 
However, the reasons why hepatolithiasis increases the 
risk of  developing HC are less clear. It was reported that 
cholecystolithiasis is a risk factor for ECC according to its 
ecological and epidemiological evidence, and the incidence 
of  HC is decreased 10 or more years after cholecystecto-
my for cholecystolithiasis[5,6]. In our study, the prevalence 
of  both cholecystolithiasis and cholecystectomy was high-
er in HC patients than in controls. Cholecystectomy was 

not a risk factor for HC because the majority of  surgical 
procedures (76%) were performed within a year prior to 
tumor diagnosis, which is consistent with the findings in a 
recent US case-control study[7].

Chronic infectious liver diseases, such as HBV and 
HCV infection, were not significantly associated with HC 
in our study. The prevalence of  HBV and HCV infection 
was 7.3% and 1.0%, respectively, in HC patients, and 6.3% 
and 2.1%, respectively, in controls. The prevalence of  
HBV is rather high in China, and HBV is strongly associ-
ated with hepatocellular carcinoma (HCC). Moreover, the 
HBV genome has been detected not only in infected he-
patocytes but also in bile duct epithelial, endothelial, and 
smooth muscle cells[8]. It has been shown that HBV is also 
an independent risk factor for ICC in Chinese popula-
tion[9]. In the present study, HBV was not associated with 
HC, which is, however, not consistent with the reported 
findings in China[10], suggesting that HBV is related to 
ECC. It was reported that HCV can also damage the bile 
duct epithelial cells, thus leading to a range of  prolifera-
tive, inflammatory, and generative changes[11]. Recent stud-
ies from Korea, Japan and Italy showed that HCV is asso-
ciated with cholangiocarcinoma[12-14]. A population-based 
case-control study in US[6] showed that HCV is associated 
with ICC, but not with ECC. This study also showed that 
HCV was not a risk factor for HC. Although both HBV 
and HCV can be detected in hepatic bile ducts, most stud-
ies demonstrated that they are related only to intrahepatic 
bile duct carcinoma[15,16]. The detailed mechanism still 
needs further investigation.

It has been shown that parasitic liver disease is related 
with cholangiocarcinoma[17-19]. In the present study, bili-
ary ascariasis, liver fluke (Clonorchis sinensis) and liver 
schistosomiasis were significantly associated with HC in 
Chinese population. Ascariasis is endemic in China and 
4.8% cases had a history of  biliary ascariasis in our study. 
Ascaris invasion into the bile duct may cause biliary colic, 
pyogenic cholangitis, pancreatitis and septicemia. A re-
sidual dead worm may destroy the biliary epithelial cells, 
resulting in fibrosis or nidi that may form stones. It was 
reported that ova and fragments of  ascaris can serve as 
for stone formation[20] and choledocholithiasis is a risk 
factor for HC. The bile duct damage induced by ascaris, 
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Table 2  Distribution of risk factors in hilar cholangiocarci-
noma patients and controls  n  (%)

Risk factors Controls 
(n  = 608)

HC patients 
(n  = 313)

P  

Biliary tract condition and 
operation
   Choledocholithiasis   8 (1.3) 28 (8.9) < 0.0001
   Hepatolithiasis   7 (1.2) 25 (8.0) < 0.0001
   Cholecystolithiasis 45 (7.4)   98 (31.3) < 0.0001
   Cholecystectomy   3 (0.5) 23 (7.3) < 0.0001
   PSC   0 (0.0)   2 (0.6)   0.115
   Biliary ascariasis   4 (0.7) 15 (4.8) < 0.0001
   Liver fluke   1 (0.2)   4 (1.3)   0.048
   Liver schistosomiasis   3 (0.5) 12 (3.8) < 0.0001
Infectious etiologies
   HBV infection 38 (6.3) 23 (7.3)   0.526
   HCV infection 13 (2.1)   3 (1.0)   0.151
Other risk factors
   UC   0 (0.0)   1 (0.3)   0.340
   Alcoholic liver disease   2 (0.3)   2 (0.6)   0.498
   Diabetes mellitus type Ⅱ 37 (6.1) 17 (5.4)   0.689
   Smoking 134 (22.0)   63 (20.0)   0.503

HC: Hilar cholangiocarcinoma; HBV: Hepatitis B virus; HCV: Hepatitis C 
virus; PSC: Primary sclerosing cholangitis; UC: Ulcerative colitis.

Table 3  Fisk factors for hilar cholangiocarcinoma and their P  
value, odds ratio and 95% CI

Risk factors P OR 95% CI

Lower Upper

Choledocholithiasis   0.039   2.704 1.054   6.941
Hepatolithiasis   0.018   3.278 1.226   8.766
Cholecystolithiasis < 0.0001   4.499 2.990   6.769
Cholecystectomy   0.004   7.012 1.895 25.954
Biliary ascariasis   0.001   7.188 2.245 23.015
Liver fluke   0.042 10.088 1.085 93.775
Liver schistosomiasis   0.001   9.913 2.702 36.369

OR: Odds ratio.
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worm and stone formation may play an important role in 
genesis and development of  cholangiocarcinoma. Clonor-
chis sinensis infestation is common in East Asia countries, 
including China, Korea, and Far East Russia, where the 
local inhabitants are used to eat raw fish or shrimp[21]. In 
our study, 4 patients were infected with Clonorchis sinen-
sis and had a history of  eating fresh fish and shrimp. An 
epidemiological study from Thailand suggested that liver 
fluke (opisthorchis viverrini) is associated with cholan-
giocarcinoma[22]. A hospital-based case control study in 
Korea also revealed that Clonorchis sinensis is strongly 
associated with cholangiocarcinoma[23]. Schistosomiasis is 
the second most common parasitic infection worldwide 
after malaria. Schistosomiasis Japonica, occurring in Japan 
and China, may be a risk factor and an independent ad-
verse prognostic factor for HCC[24,25]. Besides, it has been 
shown that schistosomiasis Japonica is a risk factor for 
HC in Egyptian[4]. Our study also confirmed that schis-
tosomiasis Japonica was associated with HC in Chinese 
population. Carcinogenesis occurs in patients with para-
sitic infection, because the existence of  parasites within 
the host induces chronic inflammation[26,27]. Phagocytes 
release reactive oxygen and nitrogen species in patients 
with chronic inflammation are potential to damage DNA, 
proteins and cell membranes, modulate enzyme activities 
and gene expression, thus promoting carcinogenesis[28-30].

In the Western world, the most common risk factor 
for HC is PSC[31,32], an inflammatory disease of  the bile 
duct, which is in turn closely associated with UC. The 
prevalence of  UC in patients with PSC is 70%-100%[33-35]. 

It was reported that the lifetime risk of  developing chol-
angiocarcinoma in patients with PSC is 10%-15%[36]. 
Parker et al[37] described the association between UC and 
cholangiocarcinoma in 1954. Converse et al[38] in 1971 
found that the incidence of  HC is higher in patients with 
PSC than in those with UC. The prevalence of  PSC and 
UC is higher in Western world than in Asia[39]. No epi-
demiological investigation of  PSC and UC is available in 
China. In our study, PSC was diagnosed in 2 patients and 
UC in 1 patient. However, no PSC or UC was observed in 
controls. 

It was reported that alcoholic liver disease and type Ⅱ 
diabetes mellitus are related to extrahepatic cholangiocar-
cinoma in US population[40]. However, our study demon-
strated that they were not significantly associated with HC 
in Chinese population. 

Our study had two potential limitations. One is that 
clinical records were used as the source for risk factor in-
formation, and the other is that most patients and controls 
came from certain geographic regions, which may omit 
some risk factors prevalent in other regions of  China.

In summary, cholecystolithiasis, hepatolithiasis, choled-
ocholithiasis, biliary ascariasis, liver fluke and liver schis-
tosomiasis are the risk factors for HC, while PSC and UC 
are the suspected risk factors for HC in China. Further 
study is needed to explore the role of  these risk factors in 
the development of  HC.
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