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Abstract

Background: We experienced a rare case of intraductal papillary mucinous neoplasm arising from Santorini’s duct
(SD) forming a tumor protruding into the duodenum .

Case presentation: A 71-year-old woman was incidentally diagnosed with a 3 cm type Isp polypoid tumor
in the second portion of the duodenum at another hospital. Enhanced CT and endoscopic ultrasound
revealed that the origin of this protruding tumor was arising from SD and that the tumor mimicked a
pedunculated duodenal tumor. Our preoperative diagnosis was a malignant pancreatic tumor arising from
SD with invasion into the duodenum. She underwent a subtotal stomach-preserving
pancreaticoduodenectomy, and the resected specimen showed a 25 mm tumor protruding into the
duodenum with a villous surface. The pathological findings revealed that the tumor was intraductal
papillary mucinous adenoma (IPMA) arising from SD.

Conclusions: To the best of our knowledge, this is the first case of IPMA protruding into the duodenal
lumen from SD, although most of the tumors arising from SD have been reported to be malignant.
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Background
Duodenal neoplasms are rare entities accounting for less
than 1% of all gastrointestinal tumors and are characterized
by their location in the duodenum and proximity to the
ampulla [1]. On the other hand, duodenal polyps are found
in 1.5–4.6% of routine esophagogastroduodenoscopy
(EGD) procedures and 7% are reported to be diagnosed as
adenoma [2]. The current treatment options for duodenal
tumors include open surgical resection and endoscopic
techniques such as endoscopic mucosal resection and
submucosal dissection, but a precise treatment strategy has
yet to be established.
Furthermore, the increased detection rate of pancre-

atic cysts due to the improvements and increases in the
number of imaging studies has led to a surge in interest
in intraductal papillary mucinous neoplasms (IPMNs) of
the pancreas. IPMNs are usually classified into three
types based on imaging studies and/or histology based
on the origin of the tumor whether it arises from the
main pancreatic duct (MPD), branches of the main
ductal system, or both of them. According to these clas-
sifications, the treatment strategy was varies from con-
servative observation to pancreatic resection.
Regarding the location of pancreatic IPMNs, Santorini’s

duct (SD) is rarely the origin of IPMNs [3, 4]. Moreover,
there has been no report in which an IPMN originating
from SD protruded from the minor papilla, mimicking a
duodenal polypoid tumor. We herein report a rare case of
an IPMN arising from SD, forming a duodenal peduncu-
lated tumor. To the best of our knowledge, this is the first
case report of a protruded duodenal polypoid tumor.

Case presentation
A 71-year-old woman was incidentally diagnosed with
diabetes mellitus with an elevated HbA1c, and a

multimodal assessment was conducted to search for its
cause. Her medical history included acute pancreatitis
of unknown etiology and laparoscopic cholecystectomy
for gallstones. Abdominal computed tomography (CT)
in another hospital showed a mass lesion in the second
portion of the duodenum and dilation of the main
pancreatic duct (MPD). Gastroduodenal endoscopy
incidentally showed a 3 cm type Isp polypoid tumor in
the second portion of the duodenum (Fig. 1a) and slight
mucin production from the major papilla (Fig. 1b).
Thus, she was referred to our hospital for further evalu-
ation. The endoscopic tumor biopsy showed papillary-
tubular neoplasm with low grade dysplasia, but she was
not diagnosed with a malignancy based on the degree
of cellular atypia. On admission, her serum amylase
level was 203 U/L, HbA1c was 12.4% and other bio-
chemical data were within the normal range. Regarding
tumor markers, her level of carbohydrate antigen (CA)
19–9 was elevated by 60.2 U/ml, carcinoembryonic
antigen (CEA) and duke pancreatic monoclonal antigen
type 2 (DUPAN2), which is a serum marker for pancre-
atic cancer that when elevated, suggest the presence of
malignancy, were within a normal range though.
Thin-slice enhanced abdominal CT imaging in our

hospital demonstrated an enhanced mass (approximately
25 mm in size) in the second part of the duodenum,
which is adjacent to the dilated SD. The dilated SD also
had an enhanced nodule, suggesting an intraductal
tumor (Fig. 2a). Endoscopic ultrasound (EUS) revealed a
dilated SD and irregular mucosal thickness in its
branches. In the region of SD, an ill-defined low echoic
area that continuously extended to a pedunculated
tumor at the orifice of the minor papilla was discovered
(Fig. 2b). Endoscopic retrograde cholangiopancreatogra-
phy delineated the entire main pancreatic duct, but SD

Fig. 1 Gastroduodenal endoscopy findings. A polypoid tumor is located at the second portion of the duodenum (a). The orifice of the major
duodenal papilla is mildly enlarged, and slight mucin production is seen (b)
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was not well delineated as shown in Fig. 3. The preopera-
tive diagnosis was a malignant pancreatic tumor arising
from SD with invasion into the duodenal lumen. She
underwent subtotal stomach-preserving pancreaticoduo-
denectomy and her postoperative course was uneventful.
Macroscopically, the resected specimen showed a 25

mm duodenal projection with a villous surface (Fig. 4a),
which was the same composition as the grossly visible,
cylindrically dilated SD (Fig. 4b). Microscopically, the tu-
mors were characterized by the intraductal proliferation
of columnar mucin-producing cells, which form papillae
ranging from the microscopic fold to grossly visible
projections. This tumor had moderate nuclear atypia,
and stromal invasion was not observed. In this case, the

primary focus was recognized to be arising from SD,
although the tumor involved not only SD but also its
branches. These findings herein led to the diagnosis of
an IPMA of the gastric type with intermediate dysplasia
(low-grade IPMN in the 5th edition of the WHO tumor
classification) originating from SD and its branches
(Fig. 5a and b).

Discussion and conclusions
In the present case, discrimination between a duodenal
polypoid tumor and IPMN was difficult, because a type I
papillary polypoid tumor was seen in the second portion
of duodenum by EDG, mimicking a duodenal polypoid
tumor. However, EUS revealed that the low echogenicity
area continuously extended to a pedunculated tumor at
the orifice of the minor papilla, allowing us to make a
precise diagnosis preoperatively.
In the differential diagnosis of this unusual IPMN,

superficial non-ampullary duodenal tumors (SNADET),
which are defined as lesions that are limited to the duo-
denal mucosa or submucosa, including adenoma and/or
adenocarcinoma was regarded as one of the possible diag-
noses. SNADETs are grossly classified according to the
Paris endoscopic classification, and the gross morphology
is classified based on endoscopic findings and divided into
pedunculated (Ip), sessile (Is), semipedunculated (Isp),
superficial elevated (IIa), completely flat (IIb) or superficial
shallow or depressed types (IIc) [5]. To treat SNADETs,
surgical resection such as limited local resection, endo-
scopic mucosal resection (EMR) and endoscopic sub-
mucosal dissection (ESD) are indicated according to the
tumor size [6]. In this case, this polyp seemed to be an Isp
SNADET, but the tumor size was larger than 20mm; thus,
endoscopic resection was contraindicated, even if this
tumor was assumed to be a SNADET.
To discrimination between anomalous IPMN and

SNADET in our case, EUS was very useful for identifying

Fig. 2 Preoperative imaging studies. Contrast-enhanced abdominal CT imaging demonstrates an enhanced mass in the second part of the
duodenum, which is adjacent to the dilated SD (arrowhead) (a). Radial EUS showed that the tumor protruded into the duodenum from the SD
(b). CT: computed tomography, EUS: endoscopic ultrasound, SD: Santorini’s duct, CBD: common bile duct

Fig. 3 ERCP delineated the entire main pancreatic duct, but not SD,
which might be due to the mucin production from the tumor
(arrowheads). ERCP: endoscopic retrograde cholangiopancreatography,
SD: Santorini’s duct
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that this pedunculated polyp was protruding from SD of
the pancreas, allowing us to perform the proper surgical
treatment for this rare type of tumor.
IPMNs arising in SD or its branches are quite rare,

and only 11 cases have been reported in the English
literature as shown in Table 1 [7–12]. Among them,
9 cases were considered carcinoma, and only 2 cases
were diagnosed as adenoma. With regard to the duo-
denal tumor formation, only our case shows a tumor
arising from SD protruding into the duodenal lumen.
Although Miyake et al. [10] reported a patient with

tumor formation at the minor papilla of the duode-
num, the tumor was a malignant IPMN arising from
SD that invaded to the duodenal wall directly, which
is different from our case. To the best of our know-
ledge, this is the first case of an IPMA protruding
into the duodenal lumen from SD.
Regarding the prognosis of IPMNs derived from SD,

Hirano et al. [7] reported that this type of tumor showed
an unfavorable prognosis with compared to that of the
tumors arising from the MPD. However, the precise
prognosis of these tumors has yet to be elucidated

Fig. 4 Macroscopic findings of the resected specimen. The resected specimen shows the tumor protruding into the duodenum, which was adjacent
to the dilated SD (a), and a grossly visible intraductal tumor within SD and its branches (b). MPD: main pancreatic duct, SD: Santorini’s duct

Fig. 5 Microscopic findings of a duodenal tumor. The transition region between the IPMA (left and upper side) and normal duodenal mucosa
(right side) (a). This intraductal tumor has intermediate level nuclear atypia (b) and was diagnosed as an IPMA with intermediate dysplasia. IPMA:
intraductal papillary mucinous adenoma
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because of the small number of patients, insufficient
follow-up period, and variations in tumor differentiation
from adenoma to adenocarcinoma. Therefore, more cases
need to be accumulated to elucidate the clinicopathologi-
cal characteristics and prognosis of these tumors.
We experienced a rare case of an IPMA protruding into

the duodenal lumen from SD, although most of the tu-
mors arising from SD have been reported to be malignant.
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