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In 1727, Schilz first reported the example of a heterotopic 
pancreas and defined it as tissue histologically similar to normal 
pancreas but located somewhere other than its usual location, 
and without anatomic or vascular connection to the pancreas it-
self.1 A heterotopic pancreas is usually asymptomatic. The fre-
quent sites of heterotopia are the stomach and duodenum, but a 
jejunal location is less common.1 Most pathologic changes of 
pancreas can occur in a heterotopic pancreas, but malignant 
transformation is rare. Furthermore, we have not found any re-
port regarding an adenocarcinoma associated with intraductal 
papillary mucinous neoplasm (IPMN) in a heterotopic pancreas. 
In this case report, we describe a rare case of an adenocarcinoma 
arising in a jejunal heterotopic pancreas associated with IPMN, 
which was clinically misdiagnosed as perforated sigmoid colon 
cancer. 

CASE REPORT

A 74-year-old man was admitted due to acute abdominal pain, 

which had started 3 hours earlier, with a stool problem since 
the previous month. He had a history of hypertension, cerebral 
infarction and benign prostatic hyperplasia under medical treat-
ment. Physical examination revealed direct and rebound ten-
derness of the lower quadrants of the abdomen. Computed to-
mography of the abdomen showed multiple air bubbles and 
wall thickening of the sigmoid colon with fecal materials in the 
pericolic space. Laboratory results were within the normal rang-
es except for an elevated carbohydrate antigen 19-9 (88.39 U/
mL). Under the impression of panperitonitis caused by perfora-
tion of sigmoid colon cancer an emergency operation was per-
formed. During the operation, sigmoid colon showed a perfo-
rating tumor, which was severely adhered to the jejunum. Hart-
mann’s operation and segmental resection of the small intestine 
were carried out. 

Grossly, the specimen consisted of two separate segments of 
sigmoid colon and jejunum. Serosal surface of sigmoid colon 
showed a fibrotic torn area, which was considered to be a result 
of surgical detachment from jejunum. Inside was an irregular 
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cauliflower-like mucosal lesion projected into the lumen. On 
section, a 3.0 cm-sized tumor with irregular infiltrating border 
was noted. The separately submitted jejunal segment demon-
strated irregular serosal surface and intact mucosa. Sectioning of 
the jejunum revealed a 3 cm-sized gray-tan and rubbery tumor 
mainly located in the muscular layer, extending to the perijeju-
nal soft tissue. Dilated duct-like spaces were seen in the involved 
muscular layer. 

Histologically, the jejunal wall displayed irregularly dilated 
cystic areas, invasive carcinoma and focal heterotopic pancreatic 

tissue (Fig. 1). The foci of invasive carcinoma were composed of 
well-formed glands as well as individual cells and clusters, fea-
turing well to poorly differentiated adenocarcinoma. The tumor 
was distributed through the muscular layer in a haphazard fash-
ion, and infiltrated into the submucosal layer of jejunum and 
into the perijejunal soft tissue. The mucosa of jejunum was in-
tact. The heterotopic pancreatic tissue was composed of ducts 
and acini without islet, intermingling with the tumor in the 
muscular layer of the jejunum (Fig. 2). Some ducts showed fea-
tures of pancreatic intraepithelial neoplasia (PanIN) (Fig. 3). 
And more ectatic ducts with intraluminal papillary growth were 
present. The papillae were composed of mucin-secreting colu
mnar epithelial cells with extensive pyloric metaplasia and vari-
able degrees of cytologic atypia, being consistent with IPMN 
(Fig. 4). This lesion measured 7 mm in diameter. Transitional 
areas from high-grade PanIN and IPMN to adenocarcinoma 

Fig. 1. The jejunal wall shows areas of intraductal papillary muci­
nous neoplasm, invasive adenocarcinoma and heterotopic pancr­
eas (arrow).

Fig. 2. The heterotopic pancreas in jejunum demonstrates aggre­
gates of ducts and acini.

A B

Fig. 3. Grades of pancreatic intraepithelial neoplasia (PanIN). (A) A duct involved by PanIN2 shows pseudostratification of nuclei with mild to 
moderate cytologic abnormalities. (B) In PanIN3, budding of cellular tufts into the duct lumen and moderate to severe nuclear atypia are noted.
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were noted (Fig. 5). In the sigmoid colon, adenocarcinoma show-
ing similar patterns to the jejunal tumor was present. Neoplas-
tic glands were dispersed through the colonic wall and mesoco-
lon (Fig. 6). Heterotopic pancreas, PanIN, and IPMN were not 
found in the sigmoid colon. Immunohistochemically, both jeju-
nal and colonic tumors including IPMN showed positive reac-
tions for cytokeratin 7, MUC5AC and MUC6 and negativity 
for cytokeratin 20, p53, and MUC2. By operative, pathologic 
and immunohistochemical findings, this adenocarcinoma was 
assumed to have arisen from a jejunal heterotopic pancreas via 
precancerous conditions (such as IPMN and PanIN), and in-
vaded directly into the sigmoid colon.

DISCUSSION

A heterotopic pancreas is assumed to be a congenital anoma-
ly, although its origin is not clear. Although several theories are 
suggested, none are conclusive. Separation from the main pan-
creatic structure during embryonic rotation and fusion of the 
dorsal and ventral anlagen2 is the most convincing hypothesis. 
Warthin stated that a heterotopic pancreas is formed from lat-
eral budding of the rudimentary pancreatic ducts as they pene-
trate the intestinal wall, the mass of pancreatic tissue thus form
ed being snared off and carried by the longitudinal growth of the 

Fig. 4. A cystically dilated duct is containing intraluminal papillae. 
The papillae are lined by tall columnar cells with abundant apical 
cytoplasmic mucin and basally oriented nuclei with mild to moder­
ate dysplasia, consistent with intraductal papillary mucinous neo­
plasm. 

A B

Fig. 5. (A) A transitional area from high grade pancreatic intraepithelial neoplasia to adenocarcinoma is identified. (B) A transitional area from 
intraductal papillary mucinous neoplasm to adenocarcinoma is present.

Fig. 6. The sigmoid colon shows transmural invasion by adenocar­
cinoma.
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intestine, either upward and downward.3 Commonly reported 
locations of the heterotopic pancreas are the stomach (25-28.2%), 
duodenum (17-36.3%), and jejunum (15-21.7%), which are 
relatively near to the embryologic origin of a normal pancreas.1 
The heterotopic pancreas has rarely been detected in the ileum, 
colon, spleen, liver, biliary tract, mesentery, lymph node, or rec-
tum.4-6 Most cases are discovered incidentally during other pro-
cedures; endoscopy, surgery, or autopsy. Every pathologic change 
occurring in an eutopic pancreas can also occur in its heterotopic 
counterpart, such as chronic pancreatitis, pseudocyst, abscess for-
mation and malignant transformation.7

A malignant change in the heterotopic pancreas is uncom-
mon. It has been reported in about 32 cases.7 Appoximately 
half of these were ductal adenocarcinomas in the gastric hetero-
topia. The other cases included mucinous cystadenocarcinoma, 
neuroendocrine carcinoma, anaplastic carcinoma, acinar cell car-
cinoma, solid pseudopapillary neoplasm, and mixed acinar en-
docrine carcinoma arising from heterotopic pancreatic tissue in 
the duodenum, jejunum, spleen, esophagus, ampulla of Vater, 
and mesocolon.7 Only five cases of IPMN arising in heterotopic 
pancreas of stomach (four cases) and Meckel’s diverticulum (one 
case) have been reported.8-12 Neoplasms in jejunal heterotopic 
pancreas are extremely rare. We found only six cases of neopla
sms arising in jejunal heterotopic pancreas. Three were reports 
of ductal adenocarcinoma, and the others were acinar cell carci-
noma, borderline mucinous cystic tumor, and solid pseudopap-
illary tumor.13-17

Histological determination that a carcinoma has developed 
from pre-existing heterotopic pancreatic tissue may be difficult. 
Guillou et al.18 proposed minimal diagnostic criteria.18 Firstly, 
the tumor must be found within or close to the heterotopic pan-
creatic tissue. Secondly, the transitional area between pancreatic 
structures and carcinoma must be observed (i.e., duct-cell dys-
plasia and/or carcinoma in situ). Finally, the non-neoplastic pan-
creatic tissue must comprise at least fully developed acini and/
or ductal structures. In addition, direct extension or metastasis 
from another site must be excluded. Our case met all of these 
criteria. 

Interestingly, our case disclosed the features of varying degrees 
of PanIN and IPMN, which are known as precancerous lesions 
of invasive ductal adenocarcinoma. When both PanIN and IP
MN are present in a single pancreas, differentiation between 
small IPMN from PanIN may be difficult. However, the mor-
phological features such as relatively large duct lesion more than 
5 mm in diameter, cystically dilated duct-like spaces, intralu-
minal papillary excrescence with fibrovascular cores in our case 

strongly favor the diagnosis of IPMN over PanIN. Although 
MUC2 is more frequently expressed in IPMNs than in PanINs, 
absence of MUC2 expression cannot rule out an IPMN.19 This 
rare case showing precancerous lesions associated invasive ade-
nocarcinoma demonstrates that a heterotopic pancreas can de-
velop pathological changes similar to the normal pancreas.

In conclusion, although most cases of heterotopic pancreas 
are asymptomatic and remain undiagnosed until incidentally 
found, malignant transformations can occur within it. When 
heterotopic pancreatic tissue is detected (incidentally or not), 
efforts should be made to find any pathologic change. As pre-
cancerous conditions, such as PanIN and/or IPMN, arising in a 
heterotopic pancreas may be a warning of an associated invasive 
cancer, IPMN and/or PanIN in a heterotopic pancreas should 
be entirely submitted for histologic examination to search any 
invasive foci. 
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