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Background: Clinicopathological characteristics of intraductal papillary mucinous neoplasm derived from the ec-
topic pancreas have not been elucidated owing to its rarity.

Methods: MEDLINE databases from 1985 to 2021 were searched. Data regarding patient characteristics, diagnos-
tic modalities, treatment, and prognosis were extracted from the identified articles.

Results: Comprehensive data on 13 patients (10 men and 3 women) with intraductal papillary mucinous neo-
plasm derived from ectopic pancreas were extracted. The median age was 69 years (range, 42-80 years). The tu-
mors were located in the stomach in 6 patients, the duodenum in 1 patient, jejunum in 3 patients, ileum in 1
patient, and Meckel diverticulum in 2 patients. Histopathological examination revealed intraductal papillary mu-
cinous neoplasm in 10 patients and intraductal papillary mucinous carcinoma in 3 patients. The median size of
the tumor was not significantly different between the intraductal papillary mucinous carcinoma group and the
intraductal papillary mucinous neoplasm group (P = .611).

Conclusion: Accurate preoperative diagnosis and differential diagnosis between intraductal papillary mucinous
neoplasm and intraductal papillary mucinous carcinoma remain difficult despite recent advances in imaging

modalities.

© 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

INTRODUCTION

The ectopic pancreas is defined as a pancreatic tissue that lacks a di-
rect or vascular connection to the pancreas [1]. However, its origin is un-
clear. Septation from the main pancreatic structure during embryonic
rotation and fusion of dorsal and ventral pancreatic buds is the most
supported hypothesis [2]. In an autopsy series, the frequency of ectopic
pancreas was reported to range from 0.55% to 13.7% [3]. In a few re-
ported cases, complications caused by ectopic pancreas included pan-
creatitis, pseudocyst formation, cyst formation, insulinoma, adenoma,
and malignant transformation [4,5].

Intraductal papillary mucinous neoplasm (IPMN) is primarily char-
acterized by cystic dilation of the pancreatic duct, with variable degrees
of mucin production and epithelial proliferation. To the best of our
knowledge, only 12 cases of IPMNs derived from ectopic pancreas
have been reported [6-17]. In fact, all previous reports on [PMN derived
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from ectopic pancreas have been case reports, and no detailed review
on this disease exists. In this study, we performed a review of case re-
ports on IPMNs derived from the ectopic pancreas, including intraductal
papillary mucinous carcinoma (IPMC) that was treated in our hospital,
to determine the clinicopathological features of the tumors.

PATIENTS AND METHODS

Literature Search. The current systematic review was carried out ac-
cording to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement [18]. Reports of observational studies written
in English or Japanese with abstracts written in English were eligible for
inclusion. Only articles for which full-text versions could be retrieved
were included.

A literature search was performed using the following terms:
intraductal papillary mucinous neoplasm, ectopic pancreas and intraductal
papillary mucinous carcinoma, ectopic pancreas. The PubMed database
was searched for articles published between 1985 and 2021, and reports
of other studies in the reference lists of the retrieved articles were also
included.
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Assessments. Our survey of the literature from 1985 to 2021 revealed
12 patients who had been diagnosed with IPMN derived from the ec-
topic pancreas, including 1 patient from our institution whose tumor
was located in the jejunum [6-17]. All cases were managed in individual
departments and described in detail. Clinicopathological data described
in these case reports included clinical symptoms, tumor location, type of
operation, tumor size, recurrence sites, and survival periods.

Statistical Analyses. Continuous variables are described as median (min-
imum to maximum) values. Categorical variables are presented as abso-
lute numbers and percentages. Statistical analyses were performed
using Mann-Whitney U test for continuous variables and Fisher Exact
Test for categorical variables. All statistically significant preoperative and
perioperative variables were included to establish the model. Survival
rates were generated using the Kaplan-Meier method. All P values re-
ported are 2-sided. Statistical analyses were performed using EZR soft-
ware (Saitama Medical Center, Jichi Medical University, Saitama, Japan).

RESULTS

The Patient Who Was Treated in Our Hospital. A 69-year-old man had
presented with epigastric pain to the previous hospital. Contrast-
enhanced computed tomography (CT) revealed a pancreatic tumor in-
vading the transverse colon. Biopsy of the tumor in the transverse colon
indicated pancreatic adenocarcinoma. He developed acute pancreatitis
followed by intra-abdominal abscess formation. Subsequently, he was re-
ferred to our hospital for further treatment. Radical surgery was planned
after transgastric tube placement into the abscess cavity by upper endos-
copy. The tumor was found in the pancreatic tail and had infiltrated the
transverse colon and stomach. Therefore, a distal pancreatectomy with
partial resection of the transverse colon and stomach was performed. In-
cidentally, a nodule with a diameter of 2 cm was found in the jejunum, 20
cm from the ligament of Treitz, and subsequently, partial small bowel re-
section was performed (Fig 1). Histopathological examination of the jeju-
nal nodule revealed IPMC derived from the ectopic pancreas (Fig 2). The
patient's postoperative course was uneventful. He is alive with multiple
liver metastases clinically suspected from pancreatic cancer, which were
observed 3 months after the operation.

Literature Review. We identified 10 articles available in electronic da-
tabases by searching PubMed and 2 articles from other sources (Fig 3).
We extracted comprehensive data from 13 patients with IPMN derived

Fig 1. Anodule with a diameter of 2 cm is present in the jejunum, 20 cm from the ligament
of Treitz (arrow).

63

Surgery Open Science 8 (2022) 62-68

from the ectopic pancreas, including a patient who had been treated in
our hospital. The published diagnoses for all patients were true
indications for medical management of IPMN derived from the ectopic
pancreas.

Clinical Features of IPMN Derived From Ectopic Pancreas. Of the 13
patients with IPMN derived from the ectopic pancreas, for which we
found comprehensive data, 10 were men, and 3 were women. The me-
dian age was 69 years (range, 42-80 years). The clinicopathological char-
acteristics of these cases are shown in Table 1. The tumors were located in
the stomach in 6 patients, duodenum in 1 patient, jejunum in 3 patients,
ileum in 1 patient, and Meckel diverticulum in 2 patients (Fig 4). The most
common symptom was abdominal pain in 6 patients. Other symptoms
included anorexia, bloating, and diarrhea in 1 patient and jaundice in an-
other patient. The remaining 5 patients had no symptoms. Comorbidities
included hypertension in 4 patients, diabetes mellitus in 2 patients, stroke
in 2 patients, chronic kidney disease in 1 patient, and malignant disease in
4 patients.

Diagnosis of IPMN Derived From Ectopic Pancreas. Diagnostic modal-
ities for IPMN derived from the ectopic pancreas depended on the loca-
tion of tumors (Table 2). In the stomach, tumors were detected using
esophagogastroduodenoscopy (EGD), including endoscopic ultrasound
in 2 patients, magnetic resonance imaging (MRI) in 2 patients, CT in 1
patient, and incidentally during operation in 1 patient. The tumors in
the duodenum and ileum were diagnosed using CT. In the jejunum,
the tumors were incidentally detected during surgery for abdominal
aortic aneurysm in 1 patient and pancreatic cancer in another patient.
Remarkably, in 2 patients, the tumors were detected in the Meckel di-
verticulum during exploratory laparotomy.

Surgery and Pathologic Features of IPMN Derived From Ectopic
Pancreas. All patients underwent surgery (Table 3). The tumor was
detected preoperatively in 5 patients. Complications such as small
bowel obstruction and perforation of the sigmoid colon were present
in 2 patients and 1 patient, respectively. For tumors in the stomach,
partial gastrectomy, including percutaneous endoscopic intragastric
surgery, was performed in 4 patients; antrectomy in 1 patient; and
pancreaticoduodenectomy for concomitant IPMC in the pancreas in 1
patient. Partial resections were performed for tumors in the small
bowel. Concomitant pancreatic diseases consisted of IPMN in 1 patient,
IPMC in 1 patient, and pancreatic cancer in 1 patient.

The median size of the tumor was 2.5 cm (range, 0.7-6.0 cm). Histo-
pathological examination of the tumor revealed IPMN in 9 patients,
IPMC in 3 patients, and intraductal papillary mucinous adenomain 1 pa-
tient. Histopathologic cell types included gastric type in 3 patients (the
tumor was in the jejunum in 2 patients and stomach in 1 patient) and
intestinal type in 1 patient. Heinrich type I ectopic pancreas was found
in 3 patients only [19]. RO resections were performed in all patients.

Postoperative Treatment and Prognosis. No adjuvant treatment was
provided for the tumor derived from the ectopic pancreas. However, ad-
juvant chemotherapy for concomitant pancreatic cancer was adminis-
tered to the patient from our hospital. In this patient, newly recurrent
liver lesions from pancreatic cancer were detected 4 months after sur-
gery. Survival outcome data were available for 8 patients, including
the patient from our hospital. The median observation period was 15
months (range, 1-72 months). Except for the above, no recurrence
was found. The overall 5-year survival rate was 100%.

Comparison of Characteristics Between IPMN and IPMC Derived
From Ectopic Pancreas. Of the 13 patients, 3 patients had IPMC
(Table 4), and 10 patients had IPMN. There were no differences in age
(P =.932) or sex (P = 1) between the 2 groups. IPMC was detected
only in the duodenum and jejunum. Six patients with IPMN had lesions
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Fig 2. A, Gross observation of the resected specimen reveals a submucosal lesion with a maximum diameter of 18 mm. B and C, Histopathological examination reveals neoplasm with atyp-
ical nuclei and tubular structure (B, low-power field; C, high-power field). D-H, Immunochemistry confirms the diagnosis of the gastric type of IPMC. D, CDX2(+). E, MUC1(+). F, MUC2
(—). G, MUC5AC(+). H, MUC6(+).

in the stomach. IPMC was detected using CT in 1 patient, during explor- DISCUSSION

atory laparotomy for perforation of the sigmoid colon in 1 patient, and

incidentally during surgery in 1 patient. IPMC was diagnosed preopera- We conducted a review and retrospective analysis of data of 13 pa-
tively only in 1 patient. The size of the tumor in the IPMC group was tients with IPMN derived from the ectopic pancreas, with a focus on
larger than that in the IPMN group, although the difference was not clinicopathological features and outcomes. Clinically, it is challenging
significant (P = .611). to diagnose IPMN derived from the ectopic pancreas before surgery
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Fig 3. Preferred Reporting Items for Systematic Reviews and Meta-Analyses design showing selection of articles and cases for review.

despite advances in modern imaging modalities. However, the number
of cases of IPMN derived from the ectopic pancreas is expected to in-
crease. Therefore, the clinicopathological features of the tumor should
be clarified. This study is the first review of the literature regarding
IPMN derived from the ectopic pancreas.

Of the 13 patients with IPMN derived from the ectopic pancreas, we
found that 10 were men and 3 were women, and the median age was 69
years (range, 42-80 years), ie, it was more commonly observed in
middle-aged to older men than in women. Pearson et al reported the
frequencies of the ectopic pancreas as follows: 30% in the duodenum,
25% in the stomach, 15% in the jejunum, 3% in the ileum, and 6% in the
Meckel diverticulum [20]. In the present study, the presence of IPMN
was confirmed at these anatomic sites, and the stomach was the most
common site. This is probably because the stomach is easily accessed
by EGD. In fact, this condition was diagnosed by EGD in 2 patients.

In the present study, 5 patients had no symptoms. In 4 out of 5 pa-
tients, the tumors were incidentally found during routine examinations
or evaluations for other conditions. It is not completely understood

Table 1
Clinical characteristics of IPMN derived from ectopic pancreas

Characteristics TotalN =13
Age (range) 69 (42-80)
Sex (male/female) 10/3
Location of ectopic pancreas
Stomach 6 (46.2)
Duodenum 1(7.7)
Jejunum 3(23.1)
lleum 1(7.7)
Meckel diverticulum 2 (15.4)
Symptoms (%)
Abdominal pain 6 (46.2)
Anorexia 1(7.7)
Bloating 1(7.7)
Diarrhea 1(7.7)
Jaundice 1(7.7)
None 5(38.5)
Comorbidities
Hypertension 4(30.8)
Diabetes mellitus 2(154)
Stroke 2(154)
Chronic kidney disease 1(7.7)
Malignant disease 4(30.8)
Colon cancer 1(7.7)
Gastric cancer 1(7.7)
Pancreatic cancer 1(7.7)
Thyroid cancer 1(7.7)
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whether resection should be performed for these tumors. Adenocarci-
noma, neuroendocrine tumors, and other cystic tumors in the ectopic
pancreas have also been reported [21]. Thus, physicians should know
that IPMN can emerge from the ectopic pancreas and that these tumors
may have a malignant potential, although histological determination of
carcinoma that has developed from pre-existing heterotopic tissue may
be difficult because our results revealed that they were small with me-
dian size of 2.5 cm and none of 13 patients was diagnosed with malig-
nancy preoperatively. Moreover, most small intestinal tumors are
malignant, and nearly half of them are accounted for by metastatic ma-
lignant tumors [22,23]. Therefore, these tumors should be resected even
if they are found incidentally.

Cases of IPMN derived from ectopic pancreas have been reported
since 2005. Despite advancements in imaging technology, some of
these tumors are still diagnosed intraoperatively. In the present
study, this condition was diagnosed intraoperatively in 6 patients.
Of these patients, 2 patients with small bowel obstruction and 1 pa-
tient with perforation of the sigmoid colon underwent exploratory
laparotomy. Tumors of the remaining 3 patients were incidentally
found during surgery for abdominal aortic aneurysm, IPMN, and
pancreatic cancer, respectively. In the case of the patient from our
hospital, the tumor could not be detected using CT or MRI preopera-
tively; however, retrospective evaluation of the CT images barely en-
abled us to detect the cystic tumor with 5 mm in diameter (Fig 5). In
contrast, MRI did not reveal the presence of the tumor even postop-
eratively because of its small size. Therefore, in some cases, it was
difficult to diagnose the tumor preoperatively.

Considering the opportunity for organ-wise diagnosis, 3 patients
had abdominal symptoms, and 5 patients were diagnosed with a lesion
in the stomach preoperatively. Four lesions were suspected to be cystic
tumors, and one was a submucosal tumor. In a patient with upper ab-
dominal discomfort, a multicystic tumor in the duodenum was detected
using CT. Similarly, in another patient, a follow-up CT for hereditary
nonpolyposis colon cancer revealed a submucosal tumor in the ileum.
However, all 5 patients were diagnosed with tumors in the jejunum
and Meckel diverticulum intraoperatively. This was because of the diffi-
culty in detecting relatively small lesions in the region from the jejunum
to ileum and the rarity of such lesions.

Imaging modalities revealed the characteristics of the tumors. They
were recognized as multicyclic lesions in 3 patients, submucosal masses
in 2 patients, subepithelial cyst in 1 patient, and unilocular cyst in 1 pa-
tient. Therefore, when a submucosal cystic lesion occurs in the gastroin-
testinal tract, IPMN derived from the ectopic pancreas should be
considered as a differential diagnosis.
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Fig 4. Locations of IPMN derived from the ectopic pancreas.
Table 2
Diagnostic modalities for IPMN derived from ectopic pancreas
TotalN =13 Stomachn =6 Duodenumn =1 Jejunumn =3 lleumn =1 Meckel diverticulum n =2 P value
Diagnostic modality 343
EGD 2(15.4) 2(33.3) 0(0) 0(0) 0(0) 0(0)
Endoscopic ultrasound 1(7.7) 1(16.6) 0(0) 0(0) 0(0) 0(0)
Ultrasound 1(7.7) 1(16.6) 0 (0) 0 (0) 0 (0) 0 (0)
CT scan 3(23.1) 1(16.6) 1(100.0) 0 (0) 1(100.0) 0 (0)
MRI 2(15.4) 2(33.3) 0(0) 0(0) 0(0) 0(0)
Operation 6 (46.2) 1(16.6) 0 (0) 3(100.0) 0 (0) 2 (100)
Exploratory laparotomy 3(23.1) 0(0) 0(0) 1(33.3) 0(0) 2 (100)
Incidental finding 3(23.1) 1(16.6) 0(0) 2 (66.6) 0(0) 0(0)

Table 3
Surgical and pathological characteristics for IPMN derived from ectopic pancreas
Characteristics TotalN =13
Preoperative diagnosis
Cystic tumor 5(38.5)
Submucosal tumor 2(154)
Small bowel obstruction 2 (154)
Perforation of the sigmoid colon 1(7.7)
Operation performed (%) 13 (100.0)
Type of surgery (%)
Antrectomy 1(7.7)
Partial gastrectomy 3(23.1)
Percutaneous endoscopic intragastric surgery 1(7.7)
Laparoscopic duodenal partial resection 1(7.7)
Pancreaticoduodenectomy 1(7.7)
Small bowel resection 4(30.8)
Small bowel resection and Hartmann's operation 1(7.7)
Concomitant pancreatic disease (%) 3(23.1)
IPMN 1(7.7)
IPMC 1(7.7)
Pancreatic cancer 1(7.7)
Size of the tumor (cm) (range) 2.5 (0.7-6.0)
Histopathological diagnosis of the tumor at ectopic pancreas (%)
IPMN 9(69.2)
IPMA 1(7.7)
IPMC 3(23.1)
Histopathologic cell type (%)
Gastric type 3(23.1)
Intestinal type 1(7.7)
Heinrich classification I/11/111 3/0/0
RO resection (%) 13 (100.0)

IPMA, intraductal papillary mucinous adenoma.
Heinrich classification: type I, ducts plus acini plus endocrine islets; type II, ducts plus
acini; and type I, ducts with a few acini or dilated ducts only.

The difference between IPMN and IPMC derived from ectopic pan-
creas was investigated in this study. No significant differences were ob-
served. No malignant lesions were observed in the stomach. Moreover,
IPMC was detected only in the duodenum and jejunum. This might
indicate that small bowel lesions were difficult to detect because
enteroscopy could not be performed at any of the institutions or was
not performed on a regular basis. In fact, enteroscopy was not per-
formed for any patient in the present study. Further, lesions in the stom-
ach might have been detected earlier. In fact, in 2 patients, lesions in the
stomach were detected by EGD. Only 1 patient with IPMC was diag-
nosed with a cystic lesion preoperatively. It was a multicystic lesion
without nodular formation with a diameter of 5 cm. However, it was dif-
ficult to precisely diagnose IPMC. Another patient with IPMC had a per-
foration of the sigmoid colon due to invasion of the IPMC lesion, with a
diameter of 3 cm, located in the jejunum. In general, the size of the
tumor in patients with IPMC was larger than that in patients with
IPMN, although the present study did not reveal a significant difference
in size (P = .611). Thus, it is difficult to define risk factors for IPMC.

The present study has some limitations associated with the errors
and biases inherent to a retrospective study with small sample size. A
major limitation of this study was that the results could not be esti-
mated simply because the study was a review of previously published
case reports. Another limitation was that the information obtained
from each case report was limited and biased and had missing values.
Therefore, collection and analysis of further epidemiological and patho-
logical data are necessary to obtain more accurate results and determine
the best management strategy for IPMN/IPMC derived from the ectopic
pancreas.

In conclusion, although some patients with IPMN derived from the
ectopic pancreas are asymptomatic and the condition may remain
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Table 4
Comparison of characteristics between IPMN and IPMC derived from ectopic pancreas
Characteristics Total N =13 IPMNn =10 IPMCn =3 P value
Age (range) 69 (42-80) 67.5 (42-80) 69 (59-74) 932
Sex (male/female) 10/3 8/2 2/1 1
Location of ectopic pancreas .059
Stomach 6 (46.2) 6 (60.0) 0(0)
Duodenum 1(7.7) 0(0) 1(333)
Jejunum 3(23.1) 1(10.0) 2 (66.6)
lleum 1(7.7) 1(10.0) 0(0)
Meckel diverticulum 2(154) 2(20.0) 0(0)
Diagnostic modality 811
EGD 2 (154) 2 (20.0) 0(0)
Endoscopic ultrasound 1(7.7) 1(10.0) 0(0)
Ultrasound 1(7.7) 1(10.0) 0(0)
CT scan 3(23.1) 2 (20.0) 1(33.3)
MRI 2 (154) 2(20.0) 0(0)
Operation 6 (46.2) 4 (40.0) 2 (66.6)
Exploratory laparotomy 3(23.1) 2 (20.0) 1(333
Incidental finding 3(23.1) 2 (20.0) 1(333
Preoperative diagnosis .867
Cystic tumor 5(38.5) 4 (40.0) 1(33.3)
Submucosal tumor 2(154) 1(10.0) 0(0)
Small bowel obstruction 2 (15.4) 2 (20.0) 0(0)
Perforation of the sigmoid colon 1(7.7) 0(0) 1(33.3)
Operation performed (%) 13 (100.0) 10 (100.0) 3(100.0) 1
Type of surgery (%) 294
Antrectomy 1(7.7) 1(10.0) 0(0)
Partial gastrectomy 3(23.1) 3(30.0) 0(0)
Percutaneous endoscopic intragastric surgery 1(7.7) 1(10.0) 0(0)
Laparoscopic duodenal partial resection 1(7.7) 0(0) 1(333)
Pancreaticoduodenectomy 1(7.7) 1(10.0) 0(0)
Small bowel resection 5(38.5) 4 (40.0) 1(33.3)
Small bowel resection and Hartmann's operation 1(7.7) 0(0) 1(333)
Concomitant pancreatic disease (%) 3(23.1) 2 (20.0) 1(33.3) 1
IPMN 1(7.7) 1(10.0) 0(0)
IPMC 1(7.7) 1(10.0) 0(0)
Pancreatic cancer 1(7.7) 0(0) 1(33.3)
Size of the tumor (cm) (range) 2.5(0.7-6.0) 2.35 (0.7-6.0) 3.0 (1.8-5.0) 611
Histopathologic cell type (%) 1
Gastric type 3(23.1) 2(20.0) 1(333)
Intestinal type 1(7.7) 1(10.0) 0(0)
Heinrich classification I/11/111 3/0/0 2/0/0 1/0/0 1

Heinrich classification: type I, ducts plus acini plus endocrine islets; type II, ducts plus acini; and type III, ducts with a few acini or dilated ducts only.

Fig 5. Contrast-enhanced CT scan revealed a homogeneous cystic lesion that was 5 mm in diameter without contrast (arrow). A, Axial view, arterial phase. B, Coronal view, arterial phase. C,
Axial view, portal phase. D, Coronal view, portal phase. E, Axial view, equilibrium phase. F, Coronal view, equilibrium phase.
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undiagnosed until the lesion is incidentally found, malignant transfor-
mations can occur. Accurate preoperative diagnosis and differential di-
agnosis between IPMN and IPMC remain difficult despite recent
advances in imaging modalities. Further analysis of risk factors for ma-
lignant transformation to IPMC is essential.

Author Contribution

TO contributed design of the work. KS, TM, MT, and MA research
data. JI analyzed data. JK and TO wrote the manuscript and researched
data. YH reviewed/edited the manuscript. JI, TO, and JI contributed to
discussion and reviewed/edited the manuscript.

Conflict of Interest
The authors declare that they have no competing interests.
Funding Source

This work was supported by Kochi Organization for Medical Refor-
mation and Renewal grants, and the inochino-kikin aided THE KOCHI
SHIMBUN and Kochi Broadcasting Co, Ltd (2020-4).

Ethics Statement

This study was approved by the Ethics Committee of Kochi Health
Sciences Center.

Acknowledgment

We would like to thank Editage (www.editage.com) for English
language editing.

References

[1] Chou SJ, Yu Wei C, Hsiang Chun ], Victor C, Tsu Hing C. Ectopic pancreas in the am-
pulla of Vater with obstructive jaundice. Dig Surg. 2006;23:262-4.

[2] Cattell RB, Warren KW. Surgery of the pancreas. Philadelphia: W. B. Saunders Co.;
1953; 26-37.

[3] Biswas A, Husain E, Feakins R, Abraham AT. Heterotopic pancreas mimicking cholan-
giocarcinoma. JOP. 2007;8:28-34.

[4] Claudon M, Verain AL, Bigard MA, Boissel P, Poisson P, Floquet ], et al. Cyst formation
in gastric heterotopic pancreas: report of two cases. Radiology. 1988;169:659-60.

68

Surgery Open Science 8 (2022) 62-68

[5] Ura H, Denno R, Hirata K, Saeki A, Hirata K, Natori H. Carcinoma arising from ectopic
pancreas in the stomach: endosonographic detection of malignant change. ] Clin Ul-
trasound. 1998;26:265-8.

[6] Cates JM, Williams TL, Suriawinata AA. Intracuctal papillary mucinous adenoma that
arises from pancreatic heterotopia within a Meckel diverticulum. Arch Pathol Lab
Med. 2005;129:67-9.

[7] Phillips J, Katz A, Zopolsky P. Intraductal papillary mucinous neoplasm in an ectopic

pancreas located in the gastric wall. Gastrointest Endosc. 2006;64:814-5.

Park HS, Jang KY, Kim YK, Yu HC, Cho BH, Moon WS. Cystic lesion mimicking

intraductal papillary mucinous tumor arising in heterotopic pancreas of the stomach

and synchronous intraductal papillary mucinous adenocarcinoma of the pancreas.

Int ] Surg. 2008;16:324-8.

Rosok B, Rosseland AR, Grzyb K, Mathisen O, Edwin B. Laparoscopic resection of an

intraductal papillary mucinous carcinoma in ectopic pancreatic tissue. ]

Laparoendosc Adv Surg Tech A. 2008;18:723-5.

Ishigami S, Sakikubo M, Baba N, Saiga T, Yoshikawa A. Tamura J. A case of axial vol-

vulus of Meckel's diverticulum with an ectopic pancreas which contained

intraductal papiillary mucinous neoplasm like structure. ] Jpn Surg Assoc. 2009;70:

1406-10.

[11] Patel N, Berzin T. Intraductal papillary mucinous neoplasm arising in a heterotopic
pancreas: a case report. Am ] Gastroenterol. 2010;105:2513-4.

[12] Tsapralis D, Charalabopoulos A, Karamitopoulou E, Schizas D, Charalabopoulos K,
Liakakos T, et al. Pancreatic intraductal papillary mucinous neoplasm with concom-
itant heterotopic pancreatic cystic neoplasia of the stomach: a case report and re-
view of the literature. Diagn Pathol. 2010;5:4.

[13] Song JY, Han ]Y, Choi SK, Kim L, Choi SJ, Park IS, et al. Adenocarcinoma with
intraductal papillary mucinous neoplasm arising in jejunal heterotopic pancreas.
Korean ] Pathol. 2012;46:96-100.

[14] Okamoto H, Fujishima F, Ishida K, Tsuchida K, Shimizu T, Goto H, et al. Intraductal
papillary mucinous neoplasm originating from a jejunal heterotopic pancreas: re-
port of a case. Surg Today. 2014;44:349-53.

[15] Addeo P, Averous G, Bachellier P. Intraductal papillary mucinous neoplasm devel-
oped on an ectopic gastric pancreas. Dig Liver Dis. 2019;51:1063.

[16] Lee SH, Kim WY, Hwang DY, Han HS. Intraductal papillary mucinous neoplasm of the
ileal heterotopic pancreas in a patient with hereditary non-polyposis colorectal can-
cer: a case report. World ] Gastroenterol. 2015;21:7916-20.

[17] Moue S, Akashi Y, Ogawa K, Hisakura K, Enomoto T, Ohara Y, et al. Intraductal pap-
illary mucinous neoplasm arising in a heterotopic pancreas treated by percutaneous
endoscopic intragastric surgery. Jpn ] Gastroenterol Surg. 2020;53:371-9.

[18] Moher D, Liberati A, Tetzlaff ], Altman DG. PRISMA Group. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009;
6:€1000097.

[19] Von Heinrich H. ein Beitrag zur Histologie des sogen. akzessorischen Pankreas.
Virchows Arch A Pathol Anat Histopathol. 1909;198:392-401.

[20] Pearson S, Aberrant pancreas.. Review of the literature and report of 3 cases, one of
which produced common and pancreatic duct obstruction. Arch Surg. 1951;63:
168-72.

[21] Cazacu IM, Luzuriaga Chavez AA, Nogueras Gonzalez GM, Saftoiu A, et al. Malignant
transformation of ectopic pancreas. Dig Dis Sci. 2019;64:655-68.

[22] Hatzaras I, Palesty JA, Abir F, Sullivan P, Kozol RA, Dudrick SJ, et al. Small-bowel tu-
mors: epidemiologic and clinical characteristics of 1260 cases from the Connecticut
tumor registry. Arch Surg. 2007;142:229-35.

[23] Minardi Jr AJ, Zibari GB, Aultman DF, McMillan RW, McDonald JC. Small-bowel tu-
mors. ] Am Coll Surg. 1998;186:664-8.

(8]

(9]

(10]


http://www.editage.com
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0005
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0005
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0010
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0010
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0015
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0015
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0020
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0020
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0025
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0025
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0025
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0030
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0030
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0030
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0035
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0035
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0040
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0040
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0040
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0040
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0045
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0045
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0045
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0050
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0050
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0050
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0050
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0055
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0055
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0060
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0060
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0060
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0060
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0065
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0065
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0065
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0070
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0070
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0070
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0075
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0075
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0080
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0080
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0080
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0085
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0085
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0085
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0090
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0090
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0090
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0095
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0095
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0100
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0100
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0100
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0105
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0105
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0110
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0110
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0110
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0115
http://refhub.elsevier.com/S2589-8450(22)00008-2/rf0115

	Clinicopathological features of intraductal papillary mucinous neoplasm derived from ectopic pancreas: A systematic review
	INTRODUCTION
	PATIENTS AND METHODS
	Literature Search
	Assessments
	Statistical Analyses

	RESULTS
	The Patient Who Was Treated in Our Hospital
	Literature Review
	Clinical Features of IPMN Derived From Ectopic Pancreas
	Diagnosis of IPMN Derived From Ectopic Pancreas
	Surgery and Pathologic Features of IPMN Derived From Ectopic Pancreas
	Postoperative Treatment and Prognosis
	Comparison of Characteristics Between IPMN and IPMC Derived From Ectopic Pancreas

	DISCUSSION
	Author Contribution
	Conflict of Interest
	Funding Source
	Ethics Statement
	Acknowledgment
	References




