
 

 

Introduction 
 
Malignant lesions of the duodenum include car-
cinoma, carcinoid tumor, mixed carcinoid-
adenocarcinoma, gastrointestinal stromal tumor 
(GIST), leiomyosarcoma, angiosarcoma, Ka-
posi’s sarcoma, malignant lymphoma, and sec-
ondary malignant tumors [1]. In the present 
study, 48 malignant duodenal lesions were de-
scribed.  
 
Materials and methods 
 
The author reviewed, by a computer, the patho-
logic reports of 615 consecutive duodenal 
specimens in our pathology laboratory. In malig-
nant cases, histological slides were reviewed. 
The duodenal specimens were composed of 

567 benign lesions (92%) and 48 malignant 
lesions (8%) Clinical records were also reviewed 
on computer. The patients ranged from 25 
years to 95 years with a mean of 53 years. Male 
to female ratio was 321:294. In appropriate 
cases, an immunohistochemical analysis for 
p53 protein (DO-7, Dako Corp, Glostrup, Den-
mark), pancytokeratin (AE1/AE3, polyclonal 
wide, Dako), pancytokeratin (CAM5.2, Becton 
Dickinson Corp., Ca, USA), cytokeratin (CK) 7, 
CK 20, vimentin (VIM, Dako), carcinoembryonic 
antigen (CEA) (polyclonal Dako), carbohydrate 
antigen 19-9 (CA19-9) (NA19-9, Kyowa, Tokyo, 
Japan), chromogranin (DAK-A3, Dako), synapto-
physin (polyclonal, Dako), neuron-specific 
enolase (BBS/NC/VI-H14, Dako), CD56 (MOC-1, 
Dako), CD3 (M7193, Dako), CD10 (M0727, 
Dako), CD15 (M0733, Dako), CD30 (M0751, 
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Dako), CD45 (M0855, DAKO), CD45RO 
(M0834, Dako), CD79α (M7050, Dako), CD57 
(HNK-1, Santa Cruz, CA, USA), kappa light chain 
(polyclonal, Dako), lambda light chain 
(polyclonal, Dako), and Ki-67 antigens (MIB1, 
Dako) had been performed with the use of Dako 
Envision method (Dako), as previously de-
scribed [2-6]. 
 
Results 
 
The duodenal specimens were composed of 
567 benign lesions (92%) and 48 malignant 
lesions (8%). The 48 malignant lesions were 
composed of 20 cases (42%) of primary adeno-
carcinoma, 10 cases (21%) of primary adeno-
carcinoma of ampulla Vater, 4 cases (8%) of 
primary squamous cell carcinoma, 1 (2%) cases 
of spindle cell carcinoma, 4 (8%) cases of carci-
noid tumors, 1 (2%) case of malignant lym-
phoma, and 8 cases (17%) of secondary carci-
noma from the pancreatic carcinoma or bile 
duct carcinoma.  
 
The primary adenocarcinoma (n=20) was com-
posed of well differentiated adenocarcinoma 
(n=9) (Figure 1A), papillary adenocarcinoma 
(Figure 1B) (n=1), moderately differentiated 
adenocarcinoma (n=6), and poorly differenti-
ated adenocarcinoma (n=4) (Figure 1C). Immu-
nohistochemically, the adenocarcinoma cells 
were positive for pancytokeratin and p53 
(Figure 1D) in all cases examined. CEA was posi-
tive in 5/7 cases, CA19-9 was positive in 
3/4cases. The Ki-67 labeling ranged from 32% 
to 74% with a mean of 53% (Figure 1E). Grossly, 
the tumor was ulcerated in 15 cases, polypoid 
in 4 cases, and scirrhous in 1 cases. Clinically, 
the locations were the first portion in 5 cases, 
the second portion near the ampulla in 14 
cases, and the third portion in 1 case. 
 
The primary adenocarcinoma of the ampulla of 
Vater (n=10) was composed of well differenti-
ated adenocarcinoma (n=7) and moderately 
differentiated adenocarcinoma (n=3). Immuno-
histochemically, pancytokeratin were positive in 
4/4 cases, cytokeratin 7 in 4/4 cases, p53 ex-
pression was in 4/4 cases, CEA in 2/3 cases, 
CA19-9 in 2/2 cases. The Ki-67 labeling ranged 
from 25% to 71% with a mean of 48%. Grossly, 
the carcinoma is erosive in 1 case, ulcerated in 
7 cases, and polypoid in 2 cases.  
 
The primary squamous cell carcinoma (n=4) 
showed proliferation of malignant squamous 

cells with keratinization and intercellular bridges 
(Figure 2). Grossly, all cases were ulcerated tu-
mor. Immunohistochemically, pancytokeratin 
was positive in 2/2 cases, CK7 in 2/2cases. 
CEA and CA19-9 were negative in all the 2 
cases examined. p53 expression was recog-
nized in 2/2 cases. The Ki-67 labeling ranged 
from 42% to 87% with a mean of 64%. Clini-
cally, all cases were located in the second por-
tion near the ampulla of Vater. 
 
In the primary spindle cell carcinoma (n=1), the 
carcinoma cells were composed only of malig-
nant spindle cell (Figure 3). Immunohistochemi-
cally, the tumor cells were positive for pancy-
tokeratin, CK7, vimentin, p53 protein. CEA and 
CA19-9 was negative. The Ki-67 labeling was 
67%. It is situated in the second portion near 
the ampulla.  
 
In the carcinoid tumor (n=4), all were typical 
carcinoids and composed of organoid, trabecu-
lar, or ribbon-like arrangements (Figure 4). The 
carcinoid tumor was immunohistochemically 
positive for pancytokeratins, and neuroendo-
crine markers such as CD56 (2/3), neuron-
specific enolase (2/3) and synaptophysin (3/3) 
and chromogranin (0/3). p53 protein, CEA and 
CA19-9 were negative in all 3 cases examined. 
The Ki-67 labeling ranged from 5% to 12% with 
a mean of 7%. The carcinoid was located in the 
first portion in 2 cases and in the second por-
tion in 2 cases. Grossly, all cases were submu-
cosal tumor, the size of which was 1-2 cm.  
 
The malignant lymphoma (n=1) was a diffuse 
large B-cell lymphoma (Figure 5A) immunohisto-
chemically positive for CD10, CD20, and CD79α 
(Figure 5B) and negative for CD3, CD45RO, 
CD46 and CD47. The lymphoma cells were posi-
tive for p53 protein, and negative for pancy-
tokeratin and CK7. The Ki-67 labeling was 95%. 
The lymphoma was ulcerated tumor and located 
in the second portion.  
 
The secondary carcinoma (n=8) was adenocar-
cinoma invaded from the pancreatic adenocar-
cinoma (n=6) and extrahepatic bile duct adeno-
carcinoma (n=2). 
 
Discussion 
 
Primary adenocarcinoma of the duodenum is a 
rare malignancy with an incidence of 0.4 per 
100,000 per year [1]. This carcinoma occurs 
most frequently in periampullary regions [7-9]. 
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The prognosis is poor with a mean 5-year sur-
vival of 25%-31% [7-9]. No comprehensive 
pathologic study has been present, to the best 
of the author’s knowledge. In the present study, 
the primary adenocarcinoma was composed of 
well differentiated adenocarcinoma (n=9) 
(Figure 1A), papillary adenocarcinoma (n=1), 
moderately differentiated adenocarcinoma, and 

poorly differentiated adenocarcinoma (n=4). 
The papillary carcinoma appears extremely rare. 
Immunohistochemically, the adenocarcinoma 
cells were positive for pancytokeratin, CK7, and 
p53 in all cases. CEA was positive in 15 cases, 
CA19-9 was positive in 13 cases. The Ki-67 la-
beling ranged from 32% to 74% with a mean of 
53%. Grossly, the tumor was ulcerated in 15 

Figure 1. Duodenal adenocarcinoma. A. Well differenti-
ated adenocarcinoma, HE x200 B. Papillary adenocar-
cinoma. HE x100 C. Poorly differentiated adenocarci-
noma. HE, x200. D. p53 expression is positive. Immu-
nostaining, x100. E. Ki-67 labeling is 70%. Immu-
nostaining, x100. 
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cases, polypoid in 4 cases, and scirrhous in 1 
cases. Clinically, the locations were the first 
portion in 5 cases, the second portion near the 
ampulla in 14 cases, and the third portion in 1 
case. 
 
The primary adenocarcinoma of the ampulla of 
Vater is also a rare disease. Several comprehen-
sive pathological reports are present [10-13]. 
Seifelt et al. [10] demonstrated that most of 
ampullary carcinoma developed in adenoma. 
However, in the present study, no such cases 
were present. Komorowski et al. [11] mentioned 
an endoscopic pathology. Chu et al. [12] dem-
onstrated that CDX2, CK17, MUC1 and MUC2 
are useful marker of the adenocarcinoma of the 

ampulla of Vater. In the present study, frequent 
CK7 expression was noted. Zhou et al. [13] 
identified frequent expression of CK7, CEA, 
CA19-9, Ki-67 and p53 protein, being consis-
tent with the present study. In the present 
study, ampullary adenocarcinoma was com-
posed of well differentiated adenocarcinoma 
(n=7) and moderately differentiated adenocarci-
noma, suggesting that most of ampullary adeno-
carcinoma is well differentiated and may be 
difficult to differentiate from adenoma.  
 
In the present study, 4 cases of primary pure 
squamous cell carcinoma were recognized. Only 
2 cases of duodenal squamous cell carcinoma 
have been reported in the English literature [14, 
15]. Therefore, the present 4 cases of pure 
squamous cell carcinoma are of great value. 
Adenosquamous carcinoma is also very rare in 
the duodenum; only one case has been re-
ported [16]. In the present 4 cases, malignant 
squamous cells were positive for keratinization 
and intercellular bridges and no other elements 
were recognized, implying that the present 4 
cases are true pure squamous cell carcinoma of 
the duodenum. In the present study, all cases 
were ulcerated tumor. The preferential location 
was the second portion near the ampulla.  
 
The present study revealed one case of the 
spindle cell carcinoma. The carcinoma cells 
were composed only of malignant spindle cells. 
Immunohistochemically, the tumor was positive 
for pancytokeratin, CK7, vimentin, p53 protein. 
CEA and CA19-9 was negative, confirming the 
diagnosis of spindle cell carcinoma. There have 

Figure 2. Pure squamous cell carcinoma of the duo-
denum. Keratinization and intercellular bridges are 
seen. HE, x200. 

Figure 3. Pure spindle cell carcinoma of the duode-
num. Malignant spindle cells are seen. HE, x200. 

Figure 4. Carcinoid tumor of the duodenum. A trabe-
cular arrangement is seen. HE, x200. 
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been no reports of spindle cell carcinoma of the 
duodenum in the literature. Further, WHO does 
not list spindle cell carcinoma in the WHO blue 
book [1]. Namely, the present case is the first 
case of spindle cell carcinoma of the duode-
num, and is of great value.  
 
Carcinoid tumors are prevalent in the duode-
num. Carcinoid tumor is potentially malignant 
tumor. In the present study also, 4 case of typi-
cal carcinoid tumor were found (n=4). The pre-
sent carcinoid tumors were immunohistochemi-
cally positive for pancytokeratin, and neuroen-
docrine markers such as CD56, neuron-specific 
enolase, and synaptophysin. P53 protein, CEA 
and CA19-9 were negative in all cases exam-
ined. The Ki-67 labeling ranged from 5% to 12% 
with a mean of 7%. No new findings were pre-
sent in the present carcinoids. 

Malignant lymphoma of the duodenum is rare. 
Most of duodenal lymphoma is MALT lymphoma 
or follicular lymphoma [17]. In the present se-
ries, one case of diffuse large B-cell lymphoma 
was recognized. This type is relatively rare in the 
duodenum [17], but no new findings are pre-
sent. 
 
In the present study, 8 cases of secondary carci-
noma were noted. The primary site was pancre-
atic adenocarcinoma (n=6) and extrahepatic 
bile duct adenocarcinoma (n=2). The secondary 
carcinoma should be differentiated from pri-
mary carcinoma with the use of histopathology 
and imaging techniques. 
 
Finally, most of malignant tumors of the duode-
num tended to occurs in the ampulla or periam-
pullary regions. This may be because these sites 
are irritated by bile and pancreatic juice, potent 
carcinogens. 
 
Address correspondence to: Dr. Tadashi Terada, De-
partment of Pathology, Shizuoka City Shimizu Hospi-
tal, Miyakami 1231 Shimizu-Ku, Shizuoka 424-8636, 
Japan Tel: 81-54-336-1111; Fax: 81-54-336-1315; E
-mail: piyo0111jp@yahoo.co.jp 
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