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Abstract
AIM: To investigate the prevalence, risk factors, and 
clinicopathologic characteristics of intrahepatic cholan
giocarcinoma (ICC) in young patients.

METHODS: A retrospective analysis was performed 
in ICC patients referred to the Eastern Hepatobiliary 
Surgery Hospital in Shanghai, China. Among 317 
consecutively enrolled patients, 40 patients were aged 
≤ 40 years (12.61%). We compared the risk factors 
and clinicopathologic characteristics of these patients 
(group Ⅰ: n  = 40) with those aged > 40 years (group 
Ⅱ: n  = 277).

RESULTS: Group I had distinct features compared with 
group Ⅱ, including a low frequency of hepatolithiasis 
(P  = 0.000); a high positive rate of serum hepatitis B 
surface antigen (P  = 0.000) and hepatitis B virus (HBV)-
associated cirrhosis (P  = 0.038); a high frequency 
of α-fetoprotein (> 400 μg/L) (P  = 0.011); a low 
frequency of carbohydrate antigen 19-9 (> 37 U/mL) 
(P  = 0.017); and a high frequency of liver histological 
inflammation (P  = 0.002). Although there was no 
significant difference between the two groups in regards 

to hepatic schistosomiasis, alcohol-associated cirrhosis 
and cirrhosis due to other causes (P  > 0.05), they only 
occurred in the elderly group.

CONCLUSION: The risk factors are significantly diffe­
rent between young and elderly ICC patients. HBV and 
HBV-associated cirrhosis are the most important risk 
factors for young ICC patients. 
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INTRODUCTION
Intrahepatic cholangiocarcinoma (ICC) is a fatal cancer of  
the biliary epithelium, arising within the intrahepatic bile 
ducts. Globally, ICC is the most common primary hepatic 
malignancy after hepatocellular carcinoma (HCC). The 
incidence rates of  ICC vary greatly among different areas 
of  the world; this variation is related to the distribution 
of  risk factors. Viral infection [hepatitis B virus (HBV) or 
hepatitis C virus (HCV)][1], primary sclerosingcholangitis 
(PSC)[2], liver fluke infestation (particularly the endemic 
Opisthorchis viverrini)[3,4], and hepatolithiasis are known as 
the risk factors for ICC[5,6]. ICC, similar to HCC, affects 
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predominantly those individuals aged > 40 years[7]; 
however, younger patients have recently been diagnosed 
with ICC. The risk factors and clinicopathologic features 
of  young ICC patients have not yet been studied.

The aim of  the present study was to investigate 
the prevalence, risk factors, and the clinicopathologic 
characteristics of  ICC in young patients, and to compare 
these findings with the characteristics and risk factors 
associated with elderly patients with ICC.

MATERIALS AND METHODS
We performed a retrospective analysis using medical 
records of  the patients initially diagnosed with ICC in 
the Eastern Hepatobiliary Surgery Hospital of  the Sec-
ond Military Medical University, Shanghai, China from 
January 2003 to December 2006. The diagnosis of  ICC 
was confirmed pathologically. We evaluated the age and 
sex distribution of  the patients, and compared the risk 
factors and clinicopathologic characteristics of  patients 
aged ≤ 40 years (group Ⅰ) with those of  patients aged 
> 40 years (group Ⅱ).

To clarify a difference in the risk factors between the 
two groups, we analyzed HBV or HCV infection, liver 
cirrhosis, hepatolithiasis, and hepatic schistosomiasis 
(our previous study verified that these are the main risk 
factors for ICC patients from China). The presence of  
a seropositive HBsAg and/or anti-HCV (Abbott Labo
ratories, North Chicago, IL, USA) and HCV RNA (real time 
PCR; Abbott, IL, USA) was interpreted as an indication 
of  chronic hepatitis infection. The diagnosis of  ICC was 
confirmed by pathology. Liver function and serum tumor 
marker (carbohydrate antigen 19-9 and α-fetoprotein) 
concentrations were evaluated in all the patients. 

To determine the pathological characteristics, the 
diameter of  the largest tumor was measured directly in 
the surgical specimens from patients who had undergone 
hepatic resection. The WHO tumor classification was used 
for pathological grading of  the tumor (well, moderate 
or poor differentiation). When histological diversity was 
observed in a tumor, the higher grade, according to the 
classification system, was taken as the overall grade. The 
tumor mass was estimated by computed tomography (CT), 
and enlarged lymph nodes were defined as lymph nodes 
0.1 cm in diameter at the portal, celiac, retrocrural or 
retroperitoneal lymph node stations. Ultrasound, CT scan, 
or surgery was used to diagnose portal vein thrombosis.

Statistical analysis
Statistical analysis was performed using the χ2 test to 
compare discrete variables, and analysis of  variance 
(ANOVA) was made to compare continuous variables. 
SPSS for Windows (version 16.0) was used. P < 0.05 was 
considered as significant difference.

RESULTS
Age and sex distribution
A total of  317 patients (223 men and 94 women, a male 

to female ratio, 2.37:1) initially diagnosed with ICC were 
enrolled in the present study. The mean age was 53.05 ± 
10.53 years (range 21-78). Most of  ICC developed during 
the 4th-7th decades, with a peak at 54 years of  age. Forty 
(12.61%) patients were aged ≤ 40 years, including 30 men 
and 10 women (Figure 1).
 
Risk factor distribution
The risk factors for ICC are listed in Table 1. Of  the 40 
young ICC patients, 34 (85.0%) were seropositive for 
HBsAg, 16 (40.0%) had liver cirrhosis related to HBV, 
and none had intrahepatic-duct stones (IHD stones), liver 
schistosomiasis, or HCV (Figure 2A). In group Ⅱ, 120 
(43.3%) patients were seropositive for HBsAg, 1 (0.4%) 
was seropositive for anti-HCV and HCV RNA, 79 (28.5%) 
had liver cirrhosis, including 68 (24.5%) whose cirrhosis 
was related to HBV, 6 (2.2%) with liver cirrhosis related 
to alcohol, 5 (1.8%)with liver cirrhosis due to other causes 
(1 with liver cirrhosis related to HCV, 1 with nonalcoholic 
liver cirrhosis, and 3 with occult liver cirrhosis), 25 (9.0%) 
had IHD stones, and 16 (5.8%) had liver schistosomiasis 
(Figure 2B). It is worth mentioning that the HCV that is 
prevalent in Japan and some Western countries has been 
found to be the significant cause of  ICC. In our series, 
only one case of  ICC had HCV.
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Figure 1  Age and sex distribution of intrahepatic cellular carcinoma (ICC) 
between 2003 and 2006 at the Eastern Hepatobiliary Surgery Hospital in 
Shanghai, China. 

Table 1  Risk factors for intrahepatic cholangiocarcinoma  n  (%)

Risk factors Group Ⅰ 
(n  = 40)

Group Ⅱ 
(n  = 277)

P  value

HBV infection 34 (85.0) 120 (43.3) 0.000
HCV infection 0 (0.0)   1 (0.4) 0.703
Liver cirrhosis 0.038

Related to HBV 16 (40.0)   68 (24.5) 0.347
Related to alcohol 0 (0.0)   6 (2.2) 0.392
Other causes 0 (0.0)   5 (1.8)
Total 16 (40.0)     79 (28.52)

Hepatolithiasis 0 (0.0) 25 (9.0) 0.000
Liver schistosomiasis 0 (0.0) 16 (5.8) 0.119

HBV: Hepatitis B virus; HCV: Hepatitis C virus.



Clinical features
For further comparison between the two groups, the 
following clinical variables were investigated: gender, total 
bilirubin (TBIL) (> 20 μmol/L vs ≤ 20 μmol/L), albumin, 
alanine aminotransferase (ALT) (> 42 U/L vs ≤ 42 U/L), 
aspartate aminotransferase (AST) (> 37 U/L vs ≤ 37 U/L), 
r-glutamyl-transferase (r-GT) (> 64 U/L vs ≤ 64 U/L), 
alkaline phosphatase (ALP) (> 119 U/L vs ≤ 119 U/L), 
α-fetoprotein (AFP) (> 400 μg/L vs ≤ 400 μg/L), and 
carbohydrate antigen 19-9 (CA19-9, > 37 ng/mL vs ≤ 37 
ng/mL). AFP (> 400 μg/L) and CA19-9 (> 37 U/mL) 
were significantly different between group Ⅰ and group Ⅱ 
by univariate analysis (Table 2). 

Pathological characteristics 
Table 3 reveals the pathological characteristics in the 
two groups. There was significantly more histological 
inflammation (present vs no hepatitis) in the younger 
patient group (P = 0.002). No difference was detected 
between the two groups with regard to the tumor number 
(< 2 vs ≥ 2), location (right lobe, left lobe, or both lobes), 
tumor size (main tumor or the largest one), capsule (present 
vs  absent), tumor differentiation (well, moderate or poor), 
portal vein invasion (invasion vs no invasion), microscopic 
satellite lesion (tiny nodule present around the main tumor 
vs no satellite), and immunohistochemical examination 
(cytokeratin 18 and cytokeratin 19). 

DISCUSSION
Although several risk factors have been associated with 
ICC, such as viral infection (HBV and/or HCV), liver 
cirrhosis, IHD stones, and liver parasite infestation, 
the distribution characteristics of  these risk factors in 
young and elderly ICC patients and the mechanism 
responsible for ICC remain unknown. Here, we not 
only demonstrated different etiological characteristics 

of  ICC between young and elderly patients, but also the 
clinicopathologic features of  young patients.

Our study focused on patients with ICC who were ≤ 
40 years of  age, and the “young patients” were defined 
as those ≤ 40 years of  age at diagnosis. We chose the 
cut-off  age of  40 years based on the recommended age 
for starting regular HCC screening for men in Asia[8] and 
according to Lam et al[9]. The age distribution of  patients 
with ICC in China is described by a triangular-shaped 
curve (Figure 1). Only 12.61% of  patients were ≤ 40 
years of  age.

HBV or HCV infection was strongly associated 
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Figure 2  Distribution of potential risk factors for ICC among young ICC 
patients (A) and elderly ICC patients (B). HBV = Seropositivity for HBsAg; 
Cir = Liver cirrhosis; IHD = Intrahepatic duct stone (Hepatolithiasis); Sch = Liver 
schistosomiasis.

Table 2  Comparison of clinical features of ICC between the 
two groups  n  (%)

Group Ⅰ 
(n  = 40)

Group Ⅱ 
(n  = 277)

P  value

Gender (M/F) 30/10 193/84 0.491
ALT (> 42 U/L) 15 (60.00)   89 (32.13) 0.499
AST (> 37 U/L) 12 (30.00) 103 (37.18) 0.377
TBIL (> 20 µmol/L)   7 (17.50)   62 (22.38) 0.484
Albumin (g/L) 43.82 ± 4.27 42.07 ± 5.12 0.236
GGT (> 64 U/L) 19 (47.50) 176 (63.54) 0.051
ALP (> 119 U/L) 15 (11.19) 134 (48.38) 0.198
AFP (> 400 µg/L)   7 (17.50) 17 (6.14) 0.011
CA19-9 (> 37 U/mL) 14 (35.00) 153 (55.23) 0.017

M: Male; F: Female; TBIL: Total bilirubin; ALT: Alanine aminotransferase; 
AST: Aspartate aminotransferase; AFP: a-fetoprotein; ALP: Alkaline 
phosphatase; r-GT: r-glutamyl-transferase; CA 19-9: Carbohydrate antigen 
19-9. Group I: ICC patients aged ≤ 40 years; Group II: ICC patients aged > 
40 years. 

Table 3  Comparison of pathological features of ICC between 
the two groups  n  (%)

Group Ⅰ 
(n  = 40)

Group Ⅱ 
(n  = 277)

P  value

Tumor location 0.827
Right lobe 25 (6.25) 160 (57.76)
Left lobe   14 (35.00) 111 (40.07)
Both lobes   1 (2.50)     6 (15.00)

Tumor size (cm) 6.80 ± 3.92 6.67 ± 3.38 0.892
Tumor number 0.474

1 36 (90.00) 258 (93.14)
≥ 2   4 (10.00) 19 (6.86)

Histological inflammation 15 (37.50)   47 (16.97) 0.002
Capsule   5 (12.50)   35 (12.64) 0.981
Tumor differentiation 0.506

Well 0 (0.00)   9 (3.25)
Moderate 29 (72.50) 191 (68.95)
Poor 11 (27.50)   71 (25.63)

Microvascular invasion 10 (25.00)   41 (14.80) 0.101
Perineural infiltration 0 (0.00)   4 (1.44) 0.444
Portal vein invasion 3 (7.50)   30 (10.83) 0.519
Lymphatic metastasis   8 (20.00)   46 (16.61) 0.594
Microscopic satellite lesion   7 (17.50)   69 (24.91) 0.305
Immunohistochemical 
examinations 

Ck18 positive 38 (95.00) 269 (97.11) 0.475
Ck19 positive   40 (100.00) 267 (93.39) 0.222

Ck: Cytokeratin. 
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with ICC risk. Korean investigators performed a case-
control study comparing 41 cases of  ICC with 406 
controls without cancer and found that 13.8% of  cases 
and 3.5% of  controls were anti-HCV positive and 12.5% 
of  cases and 2.3% of  controls were HBsAg positive[10]. 
In a Japanese hospital-based study, investigators found 
that 36% of  50 patients with ICC but only 3% of  205 
controls (surgical patients who did not have primary 
liver cancer) were HCV seropositive [OR (odds ratio) 
= 16.87; 95% CI (confidence interval): 5.69-50.00][11]. 
Through a population based cohort study including 
146 394 HCV-infected and 572 293 HCV-uninfected 
patients, El-Serag et al[12] showed a strong association 
of  ICC with HCV infection (hazard ratio = 2.55, 95% 
CI: 1.31-4.95), but the association was not observed in 
extrahepatic cholangiocarcinoma. Our previous study 
also found that the incidence of  HBV infection in ICC 
patients was significantly higher than that in non-cancer 
individuals (48.6% vs 6.6%), indicating that chronic HBV 
infection was independently the most important risk 
factor for ICC in Chinese population (OR = 9.669, 95% 
CI: 6.329-14.770). Our findings were consistent with that 
reported by Zhou et al[13] recently. In our study, 85.0% of  
young ICC patients had chronic HBV infection, which 
is significantly higher than that of  elderly ICC patients 
(43.3%). It is interesting to note that HBV infection was 
also the only risk factor identified in young ICC patients. 
It is worth mentioning that the HCV that is prevalent in 
Japan and some Western countries has been proven to be 
the significant cause of  ICC. In our series, only one case 
of  ICC had HCV.

Cirrhosis, of  any cause, has also been associated with 
intrahepatic cholangiocarcinoma[5]. A cohort study of  
over 11 000 patients with cirrhosis, followed up over 6 
years, showed a 10-fold risk compared with the general 
population[14]. A prospective controlled study from Japan 
reported the risk of  developing cholangiocarcinoma in 
patients with cirrhosis related to HCV as 3.5% at 10 years, 
1000 times higher than in the general population[15]. The 
data obtained from our previous study also showed that 
cirrhosis, particularly HBV-associated cirrhosis, was an 
important risk factor for ICC in Chinese population. In 
the present study, the etiological distribution of  cirrhosis 
was significantly different between young ICC patients 
and elderly ICC patients. HBV-associated cirrhosis had a 
higher incidence in young ICC patients than in the elderly 
group, while alcoholic cirrhosis and cirrhosis due to other 
causes only occurred in elderly ICC patients.

Hepatolithiasis is rare in Western countries, but 
relatively common in some parts of  Asia, and is associated 
particularly with peripheral intrahepatic cholangio
carcinoma[4]. In Taiwan, up to 70% of  patients with 
intrahepatic cholangiocarcinoma undergoing resection 
reportedly have intrahepatic biliary stones, and in Japan 
this figure is 6%-18%[16]. Biliary stones are thought to 
cause bile stasis, predisposing to recurrent bacterial 
infections and subsequent inflammation, a potential 
cofactor for cholangiocarcinogenesis. In our cohort, 

hepatolithiasis only occurred in elderly ICC patients. The 
result indicates hepatolithiasis may be not a risk factor of  
ICC development for young patients.

A large body of  experimental and epidemiological 
data suggests a pathogenic association between liver 
parasite infection, especially Opisthorchis viverrini (and 
less definitively Clonorchis sinensis) and intrahepatic cho
langiocarcinoma[1]. Our previous study showed that 
hepatic schistosomiasis had a higher incidence in ICC 
patients than in no-cancer individuals. The data suggests 
that hepatic schistosomiasis was a risk factor for ICC 
development (OR = 11.06, 95% CI: 3.368-36.337). 
Although there was no significant difference between the 
young ICC patents and elderly ICC patients in regards 
to hepatic schistosomiasis (P > 0.05), similar to alcohol-
cirrhosis and cirrhosis due to other causes, hepatic 
schistosomiasis also only occurred in the elderly group.

α-fetoprotein (AFP), a 70-kDa glycoprotein, is 
normally produced during fetal development by the 
liver and yolk sac. The protein levels drop off  rapidly 
after birth, and by the second year of  life only trace 
amounts are detectable in the serum. AFP is increased 
in the majority of  patients with HCC and is useful in the 
diagnosis and follow-up of  cases. Studies suggest that, 
in patients with suspected HCC clinically, AFP levels 
> 400 ng/mL should strongly confirm the presence 
of  HCC via a tissue diagnosis[17,18]. Some cancers may 
originate from cancer stem cells, which may form via 
the carcinogenesis of  normal stem cells[19-21]. It has been 
suggested that hepatocytes and cholangiocytes arise from 
the same pool of  hepatic precursor cells, also called oval 
cells. Carcinogenesis of  such hepatic precursor cells may 
cause ICC[22]. Hepatic progenitor cells were also shown to 
strongly express AFP mRNA and produce AFP during 
differentiation[23]. Compared with the elderly ICC patients, 
young ICC patients exhibited a higher incidence of  AFP 
> 400 μg/L (17.50% vs 6.14%). Our data indicated that 
the neoplastic transformation of  oval cells may be one 
of  the mechanisms for ICC development and that the 
oval cell precursor retains its ability to produce AFPin the 
process of  malignant transformation.

In a recent prospective study, serum CA19-9 was 
found to be useful in diagnosing cholangiocarcinoma, in 
deciding whether the tumor had been radically resected 
and in monitoring the effect of  treatment. Serum CA19-9 
concentrations were significantly elevated in patients with 
cholangiocarcinoma compared with patients with HCC, 
benign biliary disease or healthy individuals. After curative 
resection, serum CA19-9 decreasesd to a preoperative 
level[24]. In the present study, young ICC patientsexhibited 
a lower serum CA19-9 level, similar to HCC. 

In conclusion, the risk factors for ICC are different 
between young and elderly patients. HBV infection 
and HBV-associated cirrhosis may be the main risk 
factors for young ICC patients. Young ICC patients 
share etiological and many clinicopathologic similarities 
with HCC patients. These results indicated that ICC in 
young patients and HCC have a common process of  
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carcinogenesis (through a similar long-term inflammatory 
carcinogenic process) and that both may arise from 
hepatic progenitor cells.
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