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Abstract: Adenosquamous carcinoma is a rare histologic subtype of extrahepatic bile duct (EBD) carcinoma and 
limited information is available on its clinicopathologic characteristics. Twelve cases of adenosquamous 
carcinoma were collected from 3 institutions and their clinicopathologic characteristics were examined and 
compared with those of 176 EBD adenocarcinomas. The adenocarcinoma component was more often seen at the 
surface of the tumor (7 of 12 cases, 58%), while the squamous carcinoma component was slightly more frequent 
at the advanced edge (7 of 12 cases, 58%). Immunohistochemistry, available in 10 cases, revealed that S100A2 
was positive in the squamous carcinoma component in all 10 cases (100%), while it was present in the 
adenocarcinoma component in only 2 of 10 cases (20%, chi-square test, p=0.001). S100A4 expression did not 
show any difference between the two components. Patients with adenosquamous carcinomas had worse survival 
(median survival, 11 months) than those with adenocarcinoma (median survival, 32 months; log-rank test, 
p=0.003). Patients with predominant squamous cell carcinoma component at the leading edge had worse 
survival than those without it. In conclusion, patients with adenosquamous carcinoma demonstrated worse 
survival than those with pure adenocarcinoma. S100A2 immunohistochemical staining may be helpful in 
detecting the squamous component. 
Key Words: Adenosquamous carcinoma, extrahepatic bile duct, cholangiocarcinoma, S100A2, prognosis 
 
 
Introduction 
 
Adenosquamous carcinoma is a rare form of 
extrahepatic bile duct (EBD) carcinoma which 
comprises approximately 2-5% of EBD 
carcinomas [1, 2]. Only several case reports 
and small series have been published 
providing limited information about this type of 
malignancy [3-9]. 
 
The S100 family of proteins, characterized by 
their common calcium binding motifs, is 
involved in many cellular functions, such as 
cellular proliferation, differentiation, 
metabolism, motility, and signal transduction 
[10, 11]. Two members of the S100 family, 
S100A2 and S100A4, have been shown to be 
aberrantly expressed in several carcinomas 
originating in the gastrointestinal tract, such as  

esophageal, gastric, and colonic adeno-
carcinomas [12-14]. S100A2 is normally 
expressed in squamous epithelium, while 
S100A4 is commonly found in lymphocytes 
and the stem cell compartment of hair follicles 
[15-17]. A study reported that overexpression 
of S100A4 in cholangiocarcinoma cell lines 
was correlated with invasive potential [18]. 
However, the clinical significance of S100A2 
and S100A4 protein expression in EBD 
carcinomas has not been examined. 
 
In the present study, we examined 12 cases of 
adenosquamous carcinoma of EBD and 
compared the survival with that in patients 
with pure adenocarcinoma of the EBD. We also 
studied the expression of S100A2 and 
S100A4 proteins in adenosquamous cell 
carcinoma. 
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Materials and Methods 
 
Case Selection 
 
The surgical pathology databases of three 
Korean institutions, Asan Medical Center, 
University of Ulsan College of Medicine, Seoul; 
Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul; and 
Kyungpook National University Hospital, Daegu, 
were searched from 1991 to 2004, and 12 
surgically resected adenosquamous 
carcinomas of EBD were identified and 
included in this study.  Five of the 12 cases 
were reported in part of a previous study [1]. 
Adenosquamous carcinomas of the ampulla of 
Vater or pancreas, and those with obvious 
precancerous epithelial changes in the 
ampulla of Vater or pancreas were excluded. 
Carcinomas arising in the gallbladder or 
intrahepatic bile duct with extension to the 
extrahepatic bile duct were also excluded. 
Data obtained from reviewing medical records 
included patient’s age, sex, surgical procedure, 
survival time, and survival status. Data from 
pathology reports included tumor location, size, 
and growth pattern. Information on post-
operative radiation and/or chemotherapy, and 
performance status of patients were not 
analyzed in this study. In order to evaluate the 
predominant tumor component around the 
surface and deepest portion of the tumor, the 
number of malignant squamous cells and 
glandular cells in the representative tumor 
sections were counted and the proportion of 
each tumor component was calculated. All 
slides which contained carcinoma and lymph 
nodes were reviewed and one representative 
section was selected for immunohistochemical 
study. 
 
Immunohistochemical Studies 
 
Immunohistochemical staining was carried out 
on conventional sections using the avidin-
biotin method and a commercially available kit 
(Vectastain Elite ABC kit, Vector Laboratories, 
Burlingame, CA). Deparaffinized sections were 
treated with methanol containing 3% H2O2 for 
10 minutes after conducting antigen retrieval 
using a microwave oven at 95ºC for 5 minutes. 
After washing with phosphate-buffered saline, 
blocking serum was applied for 10 minutes. 
The mouse monoclonal antibody to S100A2 
(DAK-S100A2/1, DAKO Glostrup, Denmark, 
1:50 dilution) and rabbit polyclonal antibody to 
S100A4 (S100A4 Ab-8, New markers, Inc., 

Fremont, CA, 1:200 dilution) were allowed to 
react at room temperature for 30 minutes. 
After washing in phosphate-buffered saline, a 
biotin-labeled secondary antibody was applied 
for 10 minutes followed by a peroxidase-
labeled streptoavidin for an additional 10 
minutes. The reaction was visualized by 3,3’-
diaminobenzidine tetrahydrochloride. The 
nuclei were counterstained with hematoxylin. 
Normal skin tissues were used as positive 
controls for S100A2.  Lymphocytes in tumor 
sections were used as an internal positive 
control for S100A4. Negative controls were 
composed of identically treated histologic 
sections, without primary antibodies. More 
than 5% of tumor cells with cytoplasmic 
staining for S100A2 or S100A4 were regarded 
as positive. 
 
Comparison with Cases of Adenocarcinoma 
 
In order to compare clinicopathologic 
characteristics of adenosquamous carcinoma 
with those for adenocarcinoma of EBD, 176 
cases adenocarcinomas, not otherwise 
specified, which were included in our previous 
study, were examined [1].  
 
Statistical Analysis 
 
Statistical analyses were performed using 
SPSS version 11 (SPSS Inc., Chicago, Illinois) 
and R (http://www.r-project.org). Associations 
between categorical variables were examined 
by the Pearson’s chi-square and Fisher’s exact 
tests. Survival rates were calculated by the 
Kaplan-Meier method, and statistical 
significance was examined by the log-rank test 
and the Cox proportional hazards regression 
model. P-value of less than 0.05 was 
considered statistically significant.  
 
Results 
 
Clinicopathologic Characteristics of 
Adenosquamous Carcinoma 
 
The clinicopathologic characteristics are 
summarized in Table 1. The ages of the 
patients included ranged from 48 to 78 years 
(mean, 60 years; SD, 9 years). Eight patients 
were men and 4 were women. The tumors 
showed infiltrative growth pattern in 9 cases, 
papillary in 2, and nodular in 1. The tumor 
sizes ranged from 1.4 to 7 cm (mean, 3.4 cm). 
Three cases were T2 (tumor invasion beyond 
the wall of bile duct), 5 were T3 (tumor 
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Table 1 Clinicopathologic characteristics of adenosquamous carcinoma of EBD 
Case Number 1 2 3 4 5 6 7 8 9 10 11 12 
Age 78 51 58 48 54 59 54 49 66 69 68 60 
Sex M F M M M F M F M M M F 
Grow pattern Infiltrative Infiltrative Infiltrative Infiltrative Infiltrative Papillary Infiltrative Infiltrative Infiltrative Nodular Infiltrative Papillary 
Size (cm) 1.7 1.4 5.6 2 7 2 4 2.8 6 2.5 2.5 3.5 
T classification T3 T4 T3 T4 T2 T3 T2 T2 T4 T3 T3 T4 
Invasion depth (cm) 0.7 1.4 0.5 1.2 3.0 1.2 0.6 1.2 2.4 2.0 1.0 1.2 
Pancreas invasion + + + - + - - + + + - - 
Liver invasion - - - - - - - - - - - - 
Duodenal invasion - + - - - + - - + - - - 
Perineural invasion + - + + + - + - - - + + 
Vascular invasion - - - - - + - - - - + + 
Resection marginal 
involvement 

- + - - - - - - - - + - 

Lymph node 
metastasis 

- - - + + - - + + + - + 

Stage IIA III IIA III IIB IIA IB IIB III IIB IIA III 
Adenocarcinoma 
component 

85% 80% 85% 40% 5% 70% 75% 30% 25% 80% 50% 30% 

Squamous cell 
carcinoma 
component 

15% 20% 15% 60% 95% 30% 25% 70% 75% 20% 50% 70% 

Predominant 
component on the 
surface of tumor 

A S A A=S S A A A A A A=S S 

Predominant 
component on the 
advancing edge of 
tumor 

A S A A S A A S S S S S 

Operation 
procedures 

Lobectomy Whipple’s 
operation 

with 
lobectomy 

Whipple’s 
operation 

Bile duct 
resection 

Whipple’s 
operation 

Whipple’s 
operation 

Whipple’s 
operation 

Whipple’s 
operation 

Whipple’s 
operation 

Extended 
Right 

lobectomy 

Bile duct 
resection 

Whipple’s 
operation 

Survival status Death Death* Alive Death Death Death Death Death Death Death Death Death 
Survival month 12 1 108 38 5 29 13 6 7 11 8 4 

*Patient number 2 died 1 month post-operatively due to complications; M: male; F: female; A: adenocarcinoma; S: squamous cell carcinoma. 
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Figure 1 Adenosquamous carcinoma of EBD. A-D. Hematoxylin and eosin staining. Malignant squamous and 
glandular components are intermixed. A. Squamous cell carcinoma component (left half) and adenocarcinoma 
component (right half) (20x). B. Squamous cell carcinoma component (upper half) and adenocarcinoma 
component (lower half) (20x). C. Keratinization is not present in poorly differentiated squamous cell carcinoma 
component (right half) (10x). D. Squamous cell carcinoma is the predominant component at the advancing tumor 
edge (10x). E. S100A2 staining. Squamous cell carcinoma component (right half) is strongly positive for S100A2, 
while adenocarcinoma component (left half) is negative (10x). F. S100A4 staining. Both squamous cell carcinoma 
and adenocarcinoma are weakly positive for S100A4 (10x).  
 
 
invasion of liver, gallbladder, pancreas), and 4 
were T4 (tumor invasion of stomach, 
duodenum, colon, or abdominal wall). 
Perineural invasion was observed in 7 cases, 
and vascular invasion in 3. The surgical 

resection margin was positive in 2 cases. 
Lymph node metastasis was present in 6 
cases. Types of surgery included standard 
pancreaticoduodenectomy (Whipple’s 
operation, N=7), bile duct resection (N=2), 
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Table 2 Immunohistochemical results of adenosquamous carcinoma of EBD 

Case number 1 2 3 4 5 6 7 8 9 10 11 12 
S100A2 in squamous component NA ++ ++ NA ++ ++ ++ ++ ++ + ++ + 
S100A2 in adenocarcinoma 
component 

NA + - NA - - + - - - - - 

S100A4 in squamous component NA + + NA - - + ++ + - + + 
S100A4 in adenocarcinoma 
component 

NA - - NA + - ++ + + + + + 

NA: not applicable; -: negative; +: weak positive; ++: strong positive. 
 
 
hepatic lobectomy with bile duct resection 
(N=2), and pancreaticoduodenectomy with 
extended hepatic lobectomy (N=1). 
 
Histologic Findings of Adenosquamous 
Carcinoma 
 
The squamous cell carcinoma component 
consisted of malignant squamous cells with 
keratin pearls and/or intercellular bridges 
(Figure 1A-1B). The glandular component was 
morphologically identical to typical 
adenocarcinoma (Figure 1C-1D). The 
adenocarcinoma component was predominant 
at the surface of the tumor in 7 cases, and the 
squamous cell component in 3 cases (Table 1). 
In 2 cases the two components were similarly 
represented at the surface of the tumor. The 
squamous cell component was slightly more 
frequent at the advancing edge of the tumor (7 
cases) compared to the adenocarcinoma 
component (5 cases). The amount of the 
squamous cell components ranged from 15 to 
95% of the tumor mass. Lymph node 
metastases were present in 6 cases of which 
2 were composed of the adenocarcinoma 
component, 2 of the squamous cell 
component, and 2 of mixed components. 
 
Immunohistochemical Results 
 
Immunohistochemical results are summarized 
in Table 2. Staining for S100A2 and S100A4 
proteins was available in 10 of the 12 cases. 
Ten cases with the squamous cell carcinoma 
component showed positive staining for 
S100A2 (8 cases were strongly positive, 2 
weakly positive), while the adenocarcinoma 
component was weakly positive in 2 cases 
(p=0.001, chi-square test, Figure 1E). The 
S100A4 expression was observed in 7 cases 
of squamous cell carcinoma component and in 
9 cases of adenocarcinoma component 
(Figure 1F). 
 

Comparison between Adenosquamous 
Carcinoma and Adenocarcinoma 
 
The clinicopathologic variables for the 12 
adenosquamous carcinoma and 176 
adenocarcinomas are summarized in Table 3. 
Adenosquamous carcinomas (T2: 3 cases, 
25%; T3: 5 cases, 42%; T4: 4 cases, 33%) 
were more frequently observed at a higher T 
classification than adenocarcinomas (T1: 29 
cases, 16.4%; T2: 59 cases, 33.5%; T3: 80 
cases, 45.4%; T4: 8 cases, 4.5%; p=0.001, 
chi-square test). 
 
We have recently proposed that the 
measurement of the depth of tumor invasion 
from the basement of membrane to the 
portion of deepest tumor is a better indicator 
of patient survival than the current tumor 
size/extent classification used in the AJCC 
tumor staging system [19]. Therefore, the 
depth of tumor invasion between the cases of 
adenosquamous carcinoma and those of 
adenocarcinoma was compared.  The 
adenosquamous carcinomas (<5mm, 1 case, 
8%; 5-12 mm, 7 cases, 58%; > 12mm, 4 cases, 
34%) were more likely to have deeper tumor 
invasion than those of the adenocarcinomas 
(<5mm, 73 cases, 41%; 5-12mm, 81 cases, 
46%; >12mm, 22 cases, 13%; p=0.03). 
 
Duodenal invasion was more frequently 
observed in adenosquamous carcinomas (4 of 
12 cases, 33%) than adenocarcinomas (8 of 
176 cases, 4.5%; p=0.004).  The overall stage 
of the adenosquamous carcinomas was stage 
IIB (4 of 12 cases, 33.3%) or III (4 cases, 
33.3%), while the adenocarcinomas were 
stage IIA (47 of 176 cases, 26.7%) or stage IIB 
(56 cases, 31.8%; p=0.002). There was no 
significant difference between adeno-
squamous carcinoma and adenocarcinoma 
among the other clinicopathologic variables 
such as pancreatic, hepatic, perineural, or 
vascular invasion.  Similarly, the resection 



Hong et al/Adenosquamous Carcinoma of Extrahepatic Bile Duct 

Table 3 Comparison between adenosquamous carcinoma and adenocarcinoma of EBD 

Variables Adenosquamous Adenocarcinoma, NOS P-value 
Sex   

Male  8 126 
Female  4 50 

0.47 

Growth pattern  
Papillary  2 12 
Nodular  1 16 
Infiltrative  9 148 

0.45 

T classification  
T1 0 29 
T2 3 59 
T3 5 80 
T4 4 8 

0.001* 

Depth of invasion  
5< mm 1 73 
5-12 mm 7 81 
>12 mm 4 22 

0.03* 

Pancreatic invasion  
Absent  5 99 
Present  7 77 

0.25 

Hepatic invasion  
Absent  12 165 
Present  0 11 

0.47 

Duodenal invasion  
Absent  8 168 
Present  4 8 

0.004* 

Perineural invasion  
Absent  5 50 
Present  7 126 

0.25 

Vascular invasion  
Absent  9 134 
Present 3 42 

0.58 

Marginal status  
Negative 10 137 
Positive 2 39 

0.49 

Lymph node metastasis  
Absent  6 115 
Present  6 61 

0.22 

Stage Grouping  
Stage IA  0 23 
  Stage IB  1 42 
  Stage IIA  3 47 
  Stage IIB  4 56 
  Stage III  4 8 

0.002* 

* Statistically significant (p<0.05) 
 
 

 

marginal status and lymph node status were 
not different between the two types of 
carcinomas. 
 
Patient Survival 
 
The length of patient follow-up ranged from 1 
to 108 months (mean: 20 months). One 
patient died on post-operative day 30 due to 
post-operative complications. The 1, 3 and 5-

year survival rate for patients with 
adenosquamous carcinoma was 46%, 18%, 
and 9%, respectively (Figure 2). The median 
survival time for patients with adenosquamous 
carcinoma was 8 months.    
 
The survival time for the 12 patients with 
adenosquamous carcinoma was compared 
with that for 176 patients with adeno-
carcinoma.  The 1, 3, and 5-year survival rates 
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Figure 2 Kaplan-Meier survival analysis of 
adenosquamous carcinoma and adenocarcinoma of 
EBD.  The median survival time of patients with 
adenosquamous carcinoma is 11 months, while 
that for those with adenocarcinoma is 32 months.  
This survival difference is statistically significant 
(log-rank test, P=0.003). 
 
 

 
Figure 3 Kaplan-Meier survival analysis based on 
predominant component at the advancing tumor 
edge in patients with adenosquamous carcinoma.  
The median survival time for patients with 
predominant squamous cell carcinoma component 
at the advancing edge is 6 months, while that for 
those with an adenocarcinoma component at the 
deepest tumor portion is 29 months.  
 
 
for these patients was 80%, 47%, and 33%. 
The median survival time for patients with 
adenocarcinoma was 32 months. Patients with 
adenosquamous carcinoma had significantly 
shorter survival times than those with 
adenocarcinoma (log-rank test, p=0.003). 

 
Figure 4 Kaplan-Meier survival analysis based on 
predominant component at advancing tumor edge 
in patients with adenosquamous carcinoma and 
adenocarcinoma. The median survival time for 
patients with predominant squamous cell 
carcinoma component at advancing edge is 6 
months, while that for patients with 
adenocarcinoma at the deepest tumor portion is 32 
months.  
 
 
Univariate and Multivariate Analysis of 
Clinicopathologic Factors 
 
Several clinicopathologic variables were 
associated with patient survival including 
tumor size/extent (P<0.001), growth pattern 
(P=0.04), pancreatic invasion (P=0.03), 
duodenal invasion (P=0.002), vascular 
invasion (P=0.005), lymph node metastasis 
(P<0.001), and resection margin involvement 
(P=0.04). In contrast, survival was not 
associated with gender, tumor location, tumor 
size, hepatic invasion or perineural invasion.  
 
The prognostic significance of histologic type 
(adenosquamous carcinoma vs. adeno-
carcinoma) as well as other clinicopathologic 
parameters was determined using the Cox 
proportional hazards model. Using this 
multivariate analysis, adenosquamous 
carcinoma (P=0.04), lymph node metastasis 
(P=0.002), and resection margin involvement 
(P=0.04) remained significant (Table 4). 
 
Patient’s survival time was significantly 
affected by the predominant tumor component 
at the advancing edge in adenosquamous 
carcinoma and is summarized on Figure 3.  
Patients with squamous cell carcinoma 
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Table 4 Multivariate analysis for prognosis 

Variable P-value Relative risk 95% confidence interval 

Histologic subtype  

Adenocarcinoma - 1 - 

Adenosquamous carcinoma 0.04 1.12 1.01 - 1.24 

Lymph node metastasis 0.002 1.85 1.25 - 2.74 

Resection marginal involvement 0.04 1.61 1.02 - 2.54 

Growth pattern 0.06 1.44 0.99 - 2.09 

Duodenal invasion 0.57 1.24 0.59 - 2.60 

Pancreatic invasion 0.59 0.86 0.51 - 1.46 

Vascular invasion 0.10 1.42 0.94 - 2.15 

T classification 0.08 1.39 0.96 - 1.99 

* Significant at level of p<0.05.  

 
component at the advancing edge (median 
survival, 6 month) had worse survival times 
when compared to those with adenocarcinoma 
component (median survival, 29 month). The 
result of patients’ survival time comparison 
based on predominant tumor component at 
the surface and advancing tumor edge of 
adenosquamous carcinoma and 
adenocarcinoma is summarized in Figure 4.  
Patients with squamous cell carcinoma 
component at the advancing edge in 
adenosquamous carcinoma (median survival, 
6 month) had worse survival times than those 
with pure adenocarcinoma (median survival, 
32 month; Figure 4). When adenocarcinoma 
was present at the advancing tumor edge, 
there was no survival difference between 
patients with adenosquamous carcinoma and 
adenocarcinoma. 
 
Discussion 
 
Adenosquamous carcinoma is a rare histologic 
subtype of EBD carcinoma, and its 
clinicopathologic characteristics have been 
incompletely elucidated.  Okabayashi et al 
recently reviewed 36 cases of adenosquamous 
carcinoma in the Japanese patients [5], and 
reported a median survival of 13 months for 
those with adenosquamous carcinoma of EBD.  
Our results also showed a median survival 
time of 11 months. In addition, our study 
demonstrated that the survival time for 
patients with adenosquamous carcinoma was 
significantly worse when compared with that 

for patients with pure adenocarcinoma of EBD.  
The worse survival for patients with 
adenosquamous carcinoma may be due in 
part by its tendency for deeper invasion, 
frequent duodenal invasion, and higher 
disease stage. Previous studies have 
suggested that patients with adenosquamous 
carcinomas originating from other organs such 
as the cervix, lung, colon, rectum, and anus 
had worse survival than those with pure 
adenocarcinoma [20-23]. Several other clinical 
factors, which were not evaluated in this study, 
such as post-operative radiation and/or 
chemotherapy and performance status, may 
also affect the differences in patient survival 
and these possibilities cannot be completely 
ruled out. 
 
The correlation between depth of tumor cell 
invasion and prognosis in cases with 
adenosquamous carcinoma has not been 
previously examined. We compared patient 
survival to the predominant histologic subtype 
of the deepest portion of the tumor, and found 
that survival time for patients was worse when 
the squamous cell component was more 
predominant than the adenocarcinoma 
component at the advancing tumor edge. 
 
As defined in the World Health Organization 
(WHO) classification, adenosquamous 
carcinoma of EBD consists of both malignant 
squamous and glandular components [24], but 
in contrast to the definition for adeno-
squamous carcinoma of the pancreas, which 
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requires at least 30% squamous cell 
carcinoma [25], no minimum amount of 
squamous cell carcinoma is required for the 
diagnosis of EBD adenosquamous tumors.  
The proportion of squamous cell carcinoma in 
our study ranged from 15% to 95%.  As the 
amount of squamous cell carcinoma 
component increased, the survival for the 
patients worsened (log-rank test, p=0.03).  We 
also examined if 30% squamous cell 
carcinoma proportion could be used as a cut-
off point for discriminating patient survival, 
and found no significant difference (log-rank 
test, p=0.23). These findings support the 
current WHO definition of adenosquamous 
carcinoma of EBD, as 30% proportion of the 
squamous cell carcinoma component may not 
be a good indicator for differentiating patient 
survival. 
 
There are only a few cases of pure squamous 
cell carcinoma of EBD that have been reported 
[26-31], and no information is available on the 
survival time for this subtype.  Our study 
suggests that the survival time is decreased 
when the proportion of squamous cell 
carcinoma component is increased.  This 
suggests that identification of the squamous 
cell component in EBD carcinomas can have 
important implications in patient prognosis.  
S100A2 was strongly positive in the squamous 
carcinoma component and negative in the 
adenocarcinoma component in this study.  It 
has been shown that S100A2 was more 
frequently expressed in normal squamous 
epithelial tissues than glandular tissues [15], 
and increased in pulmonary squamous cell 
carcinoma compared with adeno-carcinoma 
[32].  The finding of S100A2 may be helpful in 
identifying the squamous carcinoma 
component in an EBD tumor.  
 
The pathogenesis of adenosquamous cell 
carcinoma of EBD is unknown.  Six of 36 
reported Japanese cases revealed a pre-
existing pancreaticobiliary maljunction [5]. Two 
cases in our study demonstrated adult worms 
of C. sinensis present in bile cytology. 
 
In summary, adenosquamous carcinoma of 
EBD is a rare histologic variant, and imparts a 
worse patient survival than that for 
adenocarcinoma.  This worse survival time is 
related to depth of tumor invasion, particularly 
when the squamous carcinoma component is 
present at the advancing edge, and the more 
frequent invasion into surrounding organs.  

Immunohistochemical study for S100A2 
protein may be a useful tool in detecting the 
squamous carcinoma component in difficult 
cases. 
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