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Abstract. Intraductal papillary mucinous neoplasms (IPMNs) 
are characterized by the papillary proliferation of atypical 
mucinous epithelial cells in the pancreatic ductal system. There 
are two recurrence patterns following resection of IPMNs: 
Metachronous multifocal occurrence of IPMNs, and distinct 
pancreatic ductal adenocarcinoma (PDAC) in the remnant 
pancreas. Several recent studies investigated the development 
of distinct PDAC during follow-up evaluation of IPMNs and 
the incidence rate ranged from 4.5 to 8%. Thus, IMPNs may 
be a good predictor for the early detection of PDAC during 
observation or after the resection of IPMNs. We herein 
report the rare case of a patient who underwent resection of 
PDAC that developed in the remnant pancreas 13 years after 
distal pancreatectomy with splenectomy for IPMNs. PDAC 
may develop in the remnant pancreas after pancreatectomy 
for IPMNs; thus, careful long-term follow-up with periodic 
surveillance, at least every 6 months, is warranted.

Introduction

Intraductal papillary mucinous neoplasms (IPMNs) are char-
acterized by the papillary proliferation of atypical mucinous 
epithelial cells in the pancreatic ductal system, and the affected 
pancreatic ducts are often cystically dilated. IPMNs comprise 

a spectrum of diseases ranging from adenoma, through 
in situ carcinoma, to invasive carcinoma (minimally invasive 
carcinoma and invasive carcinoma derived from IPMNs) (1).

There are two recurrence patterns following resection 
of IPMNs: Metachronous multifocal occurrence of IPMNs 
and distinct pancreatic ductal adenocarcinoma (PDAC) in 
the remnant pancreas. Recent reports have demonstrated 
that distinct PDAC occurs synchronously or metachronously 
during the management of IPMNs, with a frequency of ~10%; 
thus, IPMNs were recently recognized as one of the predictors 
of PDAC (2-5).

We herein report the rare case of a patient who underwent 
resection of PDAC that developed in the remnant pancreas 
13 years after distal pancreatectomy with splenectomy for 
IPMNs.

Case report

A 72-year-old female patient presented to the Department 
of Gastroenterological Surgery I, Hokkaido University 
Hospital (Sapporo, Japan) for a routine follow-up examination 
following distal pancreatectomy with splenectomy ~13 years 
prior. Abdominal computed tomography (CT) revealed a 
5.5-cm cystic lesion in the tail of the pancreas with a mural 
nodule, and dilation of the main pancreatic duct (Fig. 1), 
with another small cystic lesion in the uncus of the pancreas. 
Histopathologically, IPMN with high-grade dysplasia had 
been diagnosed after the initial surgery, with negative surgical 
margins (Fig. 2). Regular medical follow-up visits with imaging 
examinations were performed every 6 months. At 152 months 
after the initial operation, CT revealed a 2-cm tumor at the 
resection margin of the pancreas (Fig. 3). Tumor marker level 
examination revealed that the carcinoembryonic antigen and 
Duke pancreatic monoclonal antigen type-2 levels were within 
the reference limits, whereas carbohydrate antigen 19-9 had 
increased to 109.7 U/ml (reference range: 0-36 U/ml) and 
Span-1 has increased to 60.1 U/ml (reference range: 0-30 U/ml) 
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(Table I). The lesion at the resection margin appeared as a hot 
spot on fluorodeoxyglucose-positron emission tomography 
(Fig. 4). Remnant proximal partial pancreatectomy and partial 
gastrectomy were performed due to the patient's age and the 
presence of comorbidities (diabetes). Histopathological exami-
nation of the lesion at the resection margin confirmed a poorly 
to moderately differentiated adenocarcinoma, which was not 
derived from the IPMNs (Fig. 5): A metachronous PDAC with 
vascular and stomach invasion (T3N0M0; R0; stage IIA). The 
patient received S-1 for 6 months after surgery and remained 
alive without recurrence at the last follow-up, 17 months after 
the second operation.

The patient consented to the publication of the case details 
and associated images.

Discussion

We herein present the case of a patient who underwent resec-
tion of PDAC that developed in the remnant pancreas 13 years 
after distal pancreatectomy with splenectomy for IPMNs. A 
cystic lesion was also detected in the uncus of the remnant 
pancreas, which was diagnosed as IPMN. This patient had 
been followed up every 6 months after the first operation to 
detect new lesions in the remnant pancreas. According to 
consensus guidelines and recent reports on IPMNs, branch 
duct (BD)-IPMNs are less aggressive compared with main 
duct (MD)-IPMNs (6,7); therefore, BD-IPMNs that cause no 
symptoms and have cysts <30 mm and no mural nodules, 
may be followed up with periodic imaging examinations (1,8). 
Several recent studies investigated the development of 

distinct PDAC during follow-up evaluation of BD-IPMNs, 
and the incidence rate ranged from 4.5 to 8% (5,8,9). Thus, 
BD-IMPNs may be a good predictor for the early detection of 
PDACs during observation of BD-IPMNs or after the resection 
of IPMNs.

The 2012 international consensus guidelines recommend 
that, if patients with multifocal BD-IPMNs have known 

Figure 1. (A) Dilation of the main pancreatic duct was detected (arrow). 
(B) Computed tomography revealed a cystic lesion in the branch duct in the 
pancreatic tail (arrow).

Figure 2. First surgery for intraductal papillary mucinous neoplasm (IPMN) 
13 yeas prior. IPMN with high-grade dysplasia was detected in the dilated 
branches (hematoxylin and eosin staining). The entire mural nodule exhib-
ited moderate dysplasia (magnification, x40). Inset: Mild atypical cells with 
a slightly swollen nucleus formed a papillary lesion (magnification, x200).

Table I. Laboratory results prior to the second operation.

Laboratory parameters Values

White blood cells 6,800/µl
Red blood cell count 408x104/µl
Hemoglobin level 11.3 g/dl
Hematocrit 34.5%
Platelet count 17.0x104/µl
HbA1C 6.1%
Total bilirubin 0.8 mg/dl
AST 34 U/l
ALT 25 U/l
BUN 15 mg/dl
Creatinine 0.58 mg/l
Amylase 54 U/l
CEA 6.1 ng/ml
CA19-9 109.7 U/ml
DUPAN-2 143 U/ml
Span-1 60.1 U/ml
Elastase 1 <80 ng/dl

AST, aspartate transaminase; ALT, alanine transaminase; BUN, blood 
urea nitrogen; CEA, carcinoembryonic antigen; CA19-9, carbohy-
drate antigen 19-9; DUPAN-2, Duke pancreatic monoclonal antigen 
type-2; HbA1C, glycated hemoglobin.
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IPMNs in the remnant pancreas following IPMN resec-
tion, these patients should be followed up for a short 
period (3-6 months) by pancreatic magnetic resonance 
imaging (MRI)/magnetic resonance cholangiopancreatog-
raphy (MRCP) or CT, to establish stability (1). The patient 
presented herein was followed up every 6 months due to the 
relatively high incidence of PDAC. By contrast, Ohtsuka et al 

reported that some metachronous PDACs were unresectable 
at diagnosis >10 years after initial surgery for IPMNs, and 
performed surveillance every 6 months for the first 2 years 
after surgery and every 12 months thereafter. They concluded 
that, based on their experience, annual examination was not 
sufficient to detect all the cases of resectable PDACs (10). 
Yogi et al reported that the main pancreatic duct dilates 
after surgery, and that IPMNs in the remnant pancreas after 
pancreatectomy for IPMNs were risk factors for recurrence. 
In that study, half of the patients (5/10) who had IPMNs in 
the remnant pancreas developed recurrence (11). Hirono et al 
found that remnant pancreatic recurrence may occur >5 years 
after surgical resection, and a second resection may improve 
survival for patients with IPMNs or PDAC recurrence in its 
early stages; to improve survival, they proposed continual 
surveillance of the remnant pancreas every 6 months after the 
initial operation to detect remnant pancreatic recurrence in 
its early stages (12). Our patient also presented with an IPMN 
in the uncus of the pancreas. Based on the abovementioned 
reports, it is recommended that patients who have IPMNs 
in the remnant pancreas undergo CT, MRI, or MRCP every 
6 months. A follow-up examination schedule for IPMNs 
should be established, so that PDAC may be detected while 
it is resectable.

In summary, PDAC may develop in the remnant pancreas 
following pancreatectomy for IPMNs; therefore, careful 

Figure 4. (A) A hot spot on fluorodeoxyglucose‑positron emission tomography 
(arrow) corresponded to (B) the tumor location on computed tomography.

Figure 5. Histopathological examination of the second neoplasm confirmed a 
poorly to moderately differentiated adenocarcinoma, which was not derived 
from the intraductal papillary mucinous neoplasm: A metachronous pan-
creatic ductal adenocarcinoma. (A) Mild atypical cells with slightly swollen 
nuclei were arranged in irregular ductal structures (magnification, x200) and 
(B) invaded the parenchyma (magnification, x100).

Figure 3. Computed tomography revealed a 2-cm tumor at the resection 
margin of the pancreas (arrow). The tumor invaded the stomach wall. Most 
of the pancreatic parenchyma had been replaced by adipose tissue.
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long-term follow-up with periodic surveillance, at least every 
6 months, is warranted.
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