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Abstract: Heterotopic pancreas is defined as the presence of pancreatic tissue, outside its usual location, which
lacks anatomical and vascular continuity with the pancreas proper. The heterotopic pancreas can accompany vari-
ous lesions of the pancreas, such as acute pancreatitis, epithelial cyst, pancreatic pseudocyst, and exocrine and en-
docrine tumors. Tumor-like lesions arising from heterotopic pancreas appear to be rare, and there are only sporadic
cases available in the literature. This study analyzed the clinical and pathological characteristics of our single pa-
tient and 31 previously reported cases in the literature. Assessment of all 32 cases showed no gender differences
and a median age of 57 years. The most common site of tumors occurred in the gastric antrum (14/26). Most of
the cases were classified according to the Heinrich classification of heterotopic pancreas. The most frequent Class
of heterotopia associated with tumors was Class | (11 cases, 42%), followed by Class Il (9 cases, 35%). Our patient
presented with a Class Il heterotopic pancreas. Most of the tumors associated with heterotopic pancreashave been
adenocarcinomas (21/32). Other less common types of pancreatic neoplasia included intraductal papillary muci-
nous neoplasms (5/32), acinar cell carcinoma (4/32), and neuroendocrine tumors (2/32). With a median follow-up
of 18 months, 12 patients (60%) survived and were disease-free, and 5 patients (25%) died of disease. Only 3
patients had recurrence or metastasis after partial tumor resection.
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Introduction

Heterotopic pancreas, also called ectopic or
aberrant pancreas, is a relatively uncommon
lesion occurring at any age and is found in 2%
to 15% of all autopsies [1]. Heterotopic pancre-
ases occasionally observed in areas such as
the gastrointestinal tract, biliary duct, liver,
spleen, and mediastinum. About 25% to 40% of
such reported heterotopic cases occur within
the stomach and the most frequent location is
the greater curvature of the gastric antrum [2].
Most of the lesions occurring in the pancreas
have been reported to occur in the ectopic pan-
creas, these lesions include pancreatitis, pseu-
docyst, cyst formation, insulinoma, adenoma
and malignant tumors. Tumor-like lesions aris-
ing within the heterotopic pancreas are quite
rare. In the literature, 31 well-documented
cases of such lesions have been reported.
Here, we present a case of intraductal papillary
mucinous neoplasm (IPMN) with severe dyspla-

sia and invasive ductal adenocarcinoma occur-
ring in the gastric heterotopic pancreas and
discuss this rare neoplasm based on a review
of the literature.

Materials and methods
Assessment of the new case

Data of one case of IPMN with severe dysplasia
and invasive ductal adenocarcinoma occurring
in the gastric heterotopic pancreas were retri-
eved from the surgical pathology files of Ningbo
Clinical and Pathological Diagnosis Center. A
detailed clinical history was obtained from
Ningbo No. 2 hospital records. Pathological
specimens were treated with routine histologi-
cal processing, including formalin fixation and
paraffin embedding. Tissue blocks were cut
into 4-um-thick slices for hematoxylin and eosin
(H&E) staining and immunohistochemical stain-
ing. After antigen retrieval (steam ethylene dia-
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Figure 1. Abdominal Computed tomography showed
that gastric wall was locally thickened, with local
punctate high density shadow.

Figure 2. Endoscopic revealed that there was a sub-
mucosal protuberance.

minetetraacetic acid), mouse monoclonal anti-
bodies to p53 (clone DO-7, DAKO), Ki-67 (clone
MIB-1, DAKO), CK19 (cloneA53-B, MXB), CEA
(clone ZC23, MXB), CK7 (clone RN7, ZSGB-BIO),
Muc-1 (clone MRQ-17, ZSGB-BIO) and Muc-2
(clone Ccpb8, ZSGB-BIO) were applied using
standard techniques, with positive and nega-
tive controls. Real-time fluorescent quantitative
PCR for KRAS and BRAF were performed for
our single case using KRAS and BRAF genetic
testing kits (AmoyDx, China). Experiments were
carried out in accordance with the product
specification. The positive control and negative
control were performed simultaneously.

Literature review

A review of the literature published in English
was performed with MEDLINE search using the
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Figure 3. Endoscopic ultrasonography showed a pro-
tuberance lesion in the gastric body.

terms “gastric heterotopic pancreas” or “gas-
tric ectopic pancreas” or “gastric aberrant pan-
creas” combined with “tumor-like lesion” or
“carcinoma”. The articles that included cases
of IPMN were selected and the references from
these articles were also reviewed and the relat-
ed literature included.

Results
Clinical history of the novel case

The patient was a female aged 63 years. She
underwent a medical examination and was
found to have a submucosal protuberance in
the gastric body for about 1 month. The patient
did not have dyspepsia, diarrhea, vomiting,
nausea, weight loss or melena. She presented
at our hospital on March 13, 2016.

On presentation, the patient had a normal
physical examination, including her abdominal
examination. Specifically, there was no tender-
ness, rebound tenderness nor detection of
abdominal masses. Her hematological analysis
and biochemical values were normal. The viral
and tumor markers were negative. Abdominal
computed tomography (CT) showed that the
gastric wall was locally thickened, with a local
punctate high density shadow (Figure 1). No
other tumor was observed in the pancreas or
liver. The patient underwent endoscopy with
biopsies. Endoscopy revealed that there was a
submucosal protuberance located in the great-
er curvature of the gastric body, with a pre-
sumptive diagnosis of gastrointestinal stromal
tumor (GIST) (Figure 2). Endoscopic ultrasonog-
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Figure 4. Serosa locally became harden (A) and the
(B).

raphy also showed a protuberant lesion in the
gastric body (Figure 3). First, the patient was
treated to remove the gross tumor by endo-
scopic submucosal dissection (ESD), but not
successfully. Then, the patient underwent a
surgical gastric wedge resection on March 21,
2016. No additional therapy was carried out
after the operation. Follow-up for 8 months
showed no recurrence or metastasis.

The patient had a past medical history of gall-
bladder lithalsas, and she had undergone cho-
lecystectomy about 10 years ago. Eighteen
months ago, the patient underwent resection
of a pure mammary gland and sentinel lymph
node biopsy because of high grade ductal car-
cinoma in situ in the right side of the breast,
and was treated with 4 courses of chemothera-
py on October 28, November 18, December 8,
and December 29, 2014.

Pathological findings of the novel case

Gross examination of the wedge gastrectomy
specimen revealed local hardening of the sero-
sa (Figure 4A) and damage to the mucosa
(Figure 4B). The thickness of the gastric wall
was 0.8 cm, but the central part was thickened
and contained a solid and cystic mass with a
size of 3.0%x2.0x1.5 cm. The cut surface of the
tumor revealed a 1.5-cm white nodule in the
cyst. Histological examination showed the cysti-
cally dilated ducts contained intraluminal papil-
lae (Figure 5A), around a small residual pancre-
atic duct. The papillary structures were lined
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mucosa was damaged

by mucinous epithelium with
moderate to severe nuclear
atypia (Figure 5B). Near the
serosal surface, there were
invasive ductal adenocarcino-
ma components within the
fibrous stroma (Figure 5C). In
this patient, the type of het-
erotopic pancreas seemed to
be categorized as type lll. Im-
munohistochemistry of the
tumor revealed positive resu-
Its for CK7 (Figure 5D), CK19,
Muc-1, CEA, and negative
results for Muc-2, P53. Ki-67,
the proliferation index was
40%. Molecular analysis sh-
owed that our patient har-
bored an activating mutation
in KRAS at codon 12 (p.G12D), without any
BRAF mutation.

Literature review

A total of 31 cases of tumor-like lesions arising
from gastric heterotopic pancreas were retri-
eved from the literature. Clinical information on
these 31 cases, along with the single new case,
is detailed in Table 1.

There were 17 women and 15 men included in
the study. Patients ranged in age from 24 to 86
years (median 57 years). Sixteen patients com-
plained of dyspepsia or epigastric pain, and 2
patients of melena or anemia, while 14 patients
had no clinical symptoms. Most cases reported
in the literature had occurred in the gastric
antrum (14/26, 54%), gastric pylorus (5/26,
19%), the cardia (4/26, 15%), and the gastric
body (2/26, 8%), and 1 case in the gastric fun-
dus (1/26, 4%).

Most of the cases were classified according to
the Heinrich classification of heterotopic pan-
creas [23]. In fact, 11 of 26 (42%) cases were
categorized as Class | heterotopia, with Class Il
and Class lll occurrence at 23% (6/26) and
35% (9/26) of cases, respectively. The average
size of tumors was 3.4 cm, ranging from 0.9 cm
to 7.6 cm (median, 2.5 cm).

Most tumors associated with heterotopic pan-

creas have been identified as adenocarcino-
mas (21/32), including invasive ductal adeno-
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Figure 5. A cystically dilated ducts contained intraluminal papillae (A). Papillary structures were lined by mucinous
epithelium with moderate to severe nuclear atypia (B). Invasive ductal adenocarcinoma component within fibrous
stroma (C). Immunostains showed that tumor cells were positive for CK7 (D).

carcinoma, IPMN with locally invasive carci-
noma, anaplastic adenocarcinoma, mucinous
carcinoma and papillary cystadenocarcinoma.
Other less common types of pancreatic neopla-
sia included IPMN with different grade dyspla-
sia (5/32), acinar cell carcinoma (4/32), and
neuroendocrine tumors (NET) (2/32).

All patients underwent surgical local tumor
excision. Twenty patients had complete follow-
up results. The follow-up time ranged from 1 to
132 months (mean, 18 months). At the last fol-
low-up, 5 patients (25%) had died of disease, 3
patients (15%) underwent recurrence or metas-
tasis after initial treatment and 12 patients
(60%) were alive with no evidence of disease.

Molecular analyses were reported in 3 cases.
One case of IPMN arising from heterotopic pan-
creas, had negative results for the K-ras muta-
tion, but there were loss-of-heterozygosity
(LOH) mutations of 10q and 17q [4]. Analysis of
another patient with ductal adenocarcinoma in
heterotopic pancreatic parenchyma identified
that there was a KRAS mutation at codon 12
[22]. Our patient had an activating mutation in
KRAS at codon 12 (p.G12D).
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Discussion

Heterotopic pancreas is defined as pancreatic
tissue that lacks anatomic and vascular conti-
nuity with the main body of the pancreas [24].
Heterotopic pancreas can occur in any part of
the digestive tract, including, most commonly,
the stomach, duodenum, and jejunum. It is also
found in the ileum, gallbladder, mesenteric and
omental, transverse colon, liver and spleen
[24]. Heterotopic pancreas in the stomach is
usually located along the greater curvature of
the stomach, often in the gastric antrum [24].

Heterotopic pancreas is most commonly found
incidentally. Although most patients are asymp-
tomatic, heterotopic pancreas can occasionally
lead to dyspepsia, epigastric heaviness, gastro-
intestinal obstruction, epigastric pain, obstruc-
tive jaundice, and other presentations accord-
ing to the location of the ectopic tissues.
Heterotopic pancreatic tissue can occur with
pathological changes including pancreatitis,
pancreatic cyst and pancreas exocrine or endo-
crine tumor.

Tumor-like lesions within the heterotopic pan-
creas are rare, and there are only sporadic
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Table 1. Summary of reported cases of tumor-like lesions arising from gastric heterotopic pancreas

Tumor Heterotopia

Last follow-up

Age/sex Symptoms Location size type Carcinoma type (months) Outcome
11[3] 66/M Asymptomatic Antrum 1.2cm | IPMN 19 AW
2 [4] 44/M Abdominal bloating and epigastric pain Antrum 0.9cm | IPMN NA NA
31[5] 60/M Dyspepsia and epigastric heaviness cardia 7.5cm NA Adenocarcinoma 48 AW
4 (6] 85/M Dyspepsia NA 1.7 cm | NET 1 AW
5[7] 71/F Melena Antrum 1.5cm 1l IPMN with severe dysplasia NA NA
6 [8] 77/F Anemia Fundus 4.5cm NA Acinar cell carcinoma 1 died
719] 86/F Asymptomatic Antrum 5.0cm NA Acinar cell carcinoma NA NA
8[10] 73/M Epigastralgia Pylorus 7.6 cm NA Acinar cell carcinoma 11 disease 11 months Metastasis to the liver AD
9 [11] 60/M Epigastric pain Antrum 1.7 cm | IPMN NA NA
10 [12] 56/F Epigastric pain, periodic nausea and vomiting Antrum 2.0cm n Carcinoma 6 AW
11 [13] 49/F Dyspepsia Cardia 1.3cm | NET 6 AW
12 [14] 74/F Epigastralgia Gastric body 4.0 cm | Invasive ductal carcinoma 132 AW
13 [1] 52/M Epigastric pain Antrum 4.0cm n Adenocarcinoma 9 AW
14 [15] 56/F Asymptomatic Antrum 2.5cm n Mucinous carcinoma 48 AW
15 [16] 35/M Asymptomatic Antrum 1.7 cm ] Adenocarcinoma 5 AW
16 [17] 58/F Vomiting Antrum 2.5¢cm 1l Adenocarcinoma 18 Metastasis to the abdominal wall AD
17 [18] 52/M Dyspepsia Antrum 4.0cm NA Acinar cell carcinoma NA NA
18 [19] 80/M Dyspepsia/diarrhea Antrum 6.0cm | IPMN NA NA
19 [20] 42/M Asymptomatic NA NA 1l Ductal adenocarcinoma NA NA
20 [21] 73/F Asymptomatic NA NA 1l Ductal adenocarcinoma NA NA
21 [21] 48/F Asymptomatic NA NA 1] Ductal adenocarcinoma NA NA
22 (2] 60/M Epigastric pain Cardia 6.0 cm | Ductal adenocarcinoma 3 died
23[22] 57/F Asymptomatic NA NA 1l Ductal adenocarcinoma NA died
24 [23] 55/F Asymptomatic Antrum NA 1l Ductal adenocarcinoma NA died
25 [24] 27/F Epigastric pain Pylorus 2.5cm 1] Poorly differentiated adenocarcinoma 24 AW
26 [25] 58/M Weight loss, epigastric pain and vomiting Pylorus 1.0cm | Fuctal adenocarcinoma NA Recurrent
27 [26] 55/F Weight loss, epigastric pain and vomiting Pylorus 6.0cm | Fuctal adenocarcinoma NA NA
28 [27] 44/F Asymptomatic NA NA 1l Adenocarcinoma 48 AW
29 [27] 53/M Asymptomatic Cardia NA 1l Adenocarcinoma NA died
30[28] 24/F Asymptomatic Pylorus NA NA Anaplastic adenocarcinoma NA NA
31[29] M Asymptomatic Antrum NA | Papillary cystadenocarcinoma NA NA
Present 63/F Asymptomatic Gastric body 2.4 cm 1] IPMN with invasive cancer 8 AW

AW, alive and well; NA, not available; AD, alive with disease.
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cases available in the literature. In our review of
the literature, most of the tumors which origi-
nated in the heterotopic pancreas occurred in
the gastric region [1]. To our knowledge, 31
cases have been reported. The genetic struc-
ture, physiological function, and local environ-
ment exposure of heterotopic pancreas, are
similar to that of the normal pancreas.
Pancreatic intraepithelial neoplasia (PaniIN) is a
precursor to ductal adenocarcinoma. Zhang et
al [30] considered that duct epithelial cells in
heterotopic pancreas had an equal chance of
developing carcinoma as those in the orthotop-
ic organ, and suggested that heterotopic pan-
creas in surgical pathology practice should be
examined carefully for the presence of PanIN.

Heterotopic pancreas has been classified into
3 types by Heinrich: Class | is typical pancreatic
tissue with acini, ducts and islet cells, Class I
shows a large number of acini and few ducts,
and Class lll shows numerous ducts with few
acini or islet cells [23]. Most of the cases in our
review were classified according to the Heinrich
classification. The most frequent class of het-
erotopia associated with tumors was Class |
(42%), followed by Class Il (35%). Our patient
had disease that occurred in a Class Ill hetero-
topic pancreas. Most of the tumors associated
with heterotopic pancreas have been adeno-
carcinomas, most of which have shown a duc-
tal differentiation. While the follow-up time is
short or most of the cases lack follow-up infor-
mation, the prognosis of heterotopic pancreas
carcinoma appears to be similar to that of pan-
creatic cancer.

The differential diagnosis for ectopic pancreas
and their corresponding tumor-like lesions
includes carcinoid, GIST, or other mesenchymal
tumors, such as leiomyoma or neurofibroma. A
central umbilication, which fills with contrast, is
a diagnostic feature of ectopic pancreas
thought to represent a rudimentary duct. Our
patient was initially misdiagnosed as having
GIST, and an operation by ESD was not suc-
cessful. Endoscopic ultrasonography is valu-
able and safe for the diagnosis of ectopic pan-
creas in the upper gastrointestinal tract. By
endoscopic ultrasonography, the ectopic pan-
creas is characterized as a submucosal neo-
plasm with low echo or mixed echo, unclear
border, uneven internal echoes, and occasion-
ally mucous membrane and muscularis are
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affected. Tubulous or cystic anechoic structure
in the mass is of more diagnostic value. The
depth of lesions revealed by endoscopic ultra-
sonography can help further treatment.

Studies have found that there is a gradual pro-
cess from precursor lesions of the pancreas to
invasive pancreatic adenocarcinoma, with an
activating mutation in codon 12 of KRAS being
a common and early event [31]. Only a few
studies have examined the molecular changes
in tumor-like lesions arising inheterotopic pan-
creas. One study reported that in 1 case of
IPMN arising from the heterotopic pancreas,
loss-of-heterozygosity (LOH) mutations of 10q
and 17g were identified, without the KRAS
mutation [4]. Another case of ductal adenocar-
cinoma in heterotopic pancreatic parenchyma
was evaluated by molecular analysis. A KRAS
mutation at codon 12 was identified, which is
the most common mutational changes ob-
served in patients with pancreatic carcinoma
[22]. Our patient was also found to have the
activating mutation in KRAS at codon 12
(p.G12D), which was consistent with studies by
Ma et al [32].

Because the heterotopic pancreas frequently
occurs in the submucosa, apophasis lesions in
the submucosa should take into account the
possibility of heterotopic pancreas. The patient
in the present case had no specific clinical
manifestations, and endoscopy only hinted at a
submucosal lesion. Because the attending doc-
tor had a lack of understanding of gastric ecto-
pic pancreas and the possibility of tumor, the
patient did not have a clear diagnosis preopera-
tively. There is no consensus on whether can-
cer arising from the ectopic pancreas should be
treated with radical cure postoperative adju-
vant chemotherapy. However, we think that
appropriate treatment should be given accord-
ing to the tumor staging.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Chunnian Wang,
Department of Pathology, Ningbo Clinical and Pa-
thological Diagnosis Center, 685 East North Huang-
cheng Road, Jiangbei District, Ningbo, Zhejiang
Province, P. R. China. Tel: +86-13616574767; Fax:
+86-574-87651113; E-mail: niana217@126.com

Int J Clin Exp Pathol 2017;10(6):6528-6535


mailto:niana217@126.com

Tumors arising in gastric heterotopic pancreas

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

Emerson L, Layfield LJ, Rohr LR and Dayton
MT. Adenocarcinoma arising in association
with gastric heterotopic pancreas: a case re-
port and review of the literature. J Surg Oncol
2004; 87: 53-57.

Halkic N and Nordback P. Soft-tissue images.
Malignant degeneration of heterotopic pan-
creas. Can J Surg 2001; 44: 407.

Park HS, Jang KY, Kim YK, Yu HC, Cho BH and
Moon WS. Cystic lesion mimicking intraductal
papillary mucinous tumor arising in heterotop-
ic pancreas of the stomach and synchronous
intraductal papillary mucinous adenocarcino-
ma of the pancreas. Int J Surg Pathol 2008;
16: 324-328.

Patel N and Berzin T. Intraductal papillary mu-
cinous neoplasm arising in a heterotopic pan-
creas: a case report. Am J Gastroenterol 2010;
105: 2513-2514.

Lemaire J, Delaunoit T and Molle G. Adenocar-
cinoma arising in gastric heterotopic pancreas.
Case report and review of the literature. Acta
Chir Belg 2014; 114: 79-81.

Chetty R and Weinreb |. Gastric neuroendo-
crine carcinoma arising from heterotopic pan-
creatic tissue. J Clin Pathol 2004; 57: 314-317.
Kaufman A, Storey D, Lee CS and Murali R.
Mucinous cyst exhibiting severe dysplasia in
gastric heterotopic pancreas associated with
gastrointestinal stromal tumour. World J Gas-
troenterol 2007; 13: 5781-5782.

Coyne JD. Pure pancreatic-type acinar cell car-
cinoma of the stomach: a case report. Int J
Surg Pathol 2012; 20: 71-73.

Sun Y and Wasserman PG. Acinar cell carcino-
ma arising in the stomach: a case report with
literature review. Hum Pathol 2004; 35: 263-
265.

Mizuno Y, Sumi Y, Nachi S, Ito Y, Marui T, Saji S
and Matsutomo H. Acinar cell carcinoma aris-
ing from an ectopic pancreas. Surg Today
2007; 37: 704-707.

Tsapralis D, Charalabopoulos A, Karamitopou-
lou E, Schizas D, Charalabopoulos K, Liakakos
T and Macheras A. Pancreatic intraductal pap-
illary mucinous neoplasm with concomitant
heterotopic pancreatic cystic neoplasia of the
stomach: a case report and review of the litera-
ture. Diagn Pathol 2010; 5: 4.

Papaziogas B, Koutelidakis I, Tsiaousis P, Pan-
agiotopoulou K, Paraskevas G, Argiriadou H,
Atmatzidis S and Atmatzidis K. Carcinoma de-
veloping in ectopic pancreatic tissue in the
stomach: a case report. Cases J 2008; 1: 249.
Denéve E, Ramos J, Aufort S, Marchand JP,
Rousset T, Perrochia H, Domergue J and Na-
varro F. Endocrine tumor arising in heterotopic

6534

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

gastric pancreas. Gastroenterol Clin Biol 2008;
32: 195-201.

Okamoto H, Kawaoi A, Ogawara T and Fujii H.
Invasive ductal carcinoma arising from an ec-
topic pancreas in the gastric wall: a long-term
survival case. Case Rep Oncol 2012; 5: 69-73.
Teke Z, Zengin NI, Atalay F, Karaman K, Demir-
bag AE and Akdogan M. A tumor-like lesion
mimicking mucinous (colloid) carcinoma in
heterotopic pancreas of the prepyloric antrum:
a formidable challenge for frozen examination.
JOP 2010; 11: 237-243.

Song DE, Kwon Y, Kim KR, Oh ST and Kim JS.
Adenocarcinoma arising in gastric heterotopic
pancreas: a case report. J Korean Med Sci
2004; 19: 145-148.

Matsuki M, Gouda Y, Ando T, Matsuoka H,
Morita T, Uchida N and Kuriyama S. Adenocar-
cinoma arising from aberrant pancreas in the
stomach. J Gastroenterol 2005; 40: 652-656.
Ambrosini-Spaltro A, Poti O, De Palma M and
Filotico M. Pancreatic-type acinar cell carcino-
ma of the stomach beneath a focus of pancre-
atic metaplasia of the gastric mucosa. Hum
Pathol 2009; 40: 746-749.

Phillips J, Katz A and Zopolsky P. Intraductal
papillary mucinous neoplasm in an ectopic
pancreas located in the gastric wall. Gastroin-
test Endosc 2006; 64: 814-815.

Bedossa P, Millat B, Zrihen E and Lemaigre G.
Adenocarcinoma in heterotopic gastric pan-
creas. Gastroenterol Clin Biol 1991; 15: 79-82.
Herold G and Kraft K. Adenocarcinoma arising
from ectopic gastric pancreas: two case re-
ports with a review of the literature. Z Gastro-
enterol 1995; 33: 260-264.

Osanai M, Miyokawa N, Tamaki T, Yonekawa M,
Kawamura A and Sawada N. Adenocarcinoma
arising in gastric heterotopic pancreas: clinico-
pathological and immunohistochemical study
with genetic analysis of a case. Pathol Int
2001; 51: 549-554.

Tanimura A, Yamamoto H, Shibata H and Sano
E. Carcinoma in heterotopic gastric pancreas.
Acta Pathol Jpn 1979; 29: 251-257.

Jeng KS, Yang KC and Kuo SH. Malignant de-
generation of heterotopic pancreas. Gastroin-
test Endosc 1991; 37: 196-198.

Hickman DM, Frey CF and Carson JW. Adeno-
carcinoma arising in gastric heterotopic pan-
creas. West J Med 1981; 135: 57-62.
Goldfarb WB, Bennett D and Monafo W. Carci-
noma in heterotopic gastric pancreas. Ann
Surg 1963; 158: 56-58.

Jaervi O and Lauren P. Gastric glandular tu-
mors provided with excretory ducts, and criti-
cism of the theory of the tumors arising in
heterotopic pancreas; observations on the oc-

Int J Clin Exp Pathol 2017;10(6):6528-6535



[28]

[29]

[30]

6535

Tumors arising in gastric heterotopic pancreas

currence of atypical glands in the stomach.
Acta Pathol Microbiol Scand 1964; 62: 1-23.
Bou B, Roget L, Favre JP, Mangin P and Cuiller-
et J. Anaplastic adenocarcinoma developing
on pancreatic heterotopy. J Chir (Paris) 1988;
125: 672-673.

Mitsubayashi Y, Ishikawa Y, Mukawa A, Mori A,
Tsunamura Y and Miyanaga M. Carcinoma
originating from the heterotopic pancreas in
the stomach: report of a case. | to Cho (Stom-
ach and Intestine) 1983; 18: 267-272.

Zhang L, Sanderson SO, Lloyd RV and Smyrk
TC. Pancreatic intraepithelial neoplasia in het-
erotopic pancreas: evidence for the progres-
sion model of pancreatic ductal adenocarci-
noma. Am J Surg Pathol 2007; 31: 1191-1195.

(31]

[32]

Forbes SA, Beare D, Gunasekaran P, Leung K,
Bindal N, Boutselakis H, Ding M, Bamford S,
Cole C, Ward S, Kok CY, Jia M, De T, Teague JW,
Stratton MR, McDermott U and Campbell PJ.
COSMIC: exploring the world’s knowledge of
somatic mutations in human cancer. Nucleic
Acids Res 2015; 43: D805-811.

Ma C, Gocke CD, Hruban RH and Belchis DA.
Mutational spectrum of intraepithelial neopla-
sia in pancreatic heterotopia. Hum Pathol
2016; 48: 117-121.

Int J Clin Exp Pathol 2017;10(6):6528-6535



