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Summary In intraductal papillary mucinous neoplasms (IPMNs), the presence of a mural nodule showing a
papillary or nodular proliferation of tumor cells in the dilated pancreatic duct is an indication for resection of
IPMN. Solute carrier family 2, facilitated glucose transporter member 1, known as glucose transporter type 1
(SLC2A1/GLUT1) mediates cellular glucose uptake in many carcinomas and is correlated with increased

"8F_fluorodeoxyglucose (‘*F-FDG) uptake. We examined SLC2A1/GLUT1 expression in the mural nod-
ules of 180 IPMN specimens to distinguish malignant/benign tumors. A mural nodule was detected in 80

EtOCIIHOng hyl’tm Iy (44.4%) of the IPMNs, and was detected in 18.6% (13/70) of the IPMN-low (dysplasia) specimens,
E‘llj é’sc"p‘c ulirasonography, 36.1% (13/36) of the IPMN-int, 93.3% (28/30) of the IPMN-high, and 59.1% (26/44) of the IPMN-inv (with

an associated invasive carcinoma) specimens. The sensitivity for detecting mural nodules was 81.7% by en-
doscopic ultrasonography, 70% by contrast-enhanced computed tomography and 54% by endoscopic retro-
grade cholangiopancreatography. SLC2A1/GLUT1 expression in the mural nodules was recognized in the
basal and basolateral cytomembrane of tumor cells and was expressed in 15.4% (2/13) of the IPMN-low,
15.4% (2/13) of the IPMN-int, 71.4% (20/28) of the IPMN-high and 84.6% (22/26) of the IPMN-inv groups.
The SLC2A1/GLUT1 expression was significantly higher in the IPMN-high and IPMN-inv mural nodules
than in those of the IPMN-low and IPMN-int groups. Our findings suggest that SLC2A1/GLUT]1 is
expressed late in the adenoma-carcinoma sequence during carcinogenesis in [IPMN, and SLC2A1/GLUT1
act as therapeutic target for malignant [IPMN.
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Intraductal papillary mucinous neoplasms (IPMNs) are
characterized by intraductal papillary growth and mucin secre-
tion in the dilated pancreatic ducts [1,2]. Many reports of
IPMNs have been published since the first report in 1982
[3]. The incidence of IPMN is 1% to 3% of exocrine pancreatic
neoplasms and 20% of pancreatic cystic lesions [4]. According
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to the World Health Organization (WHO) classification,
IPMNSs can be histologically classified into the following 4
groups: IPMN with low-grade dysplasia (IPMN-low), IPMN
with intermediate-grade dysplasia (IPMN-int), IPMN with
high-grade dysplasia (IPMN-high), and IPMN with an associ-
ated invasive carcinoma (IPMN-inv). In 2012, international
consensus guidelines for the management of IPMN and mu-
cinous cystic neoplasm (MCN) of the pancreas were published
[5]. The presence of mural nodules that show a papillary or
nodular proliferation of tumor cells in the dilated pancreatic
duct is an indication for the resection of the IPMN. Several
studies showed that the mural nodule size of IPMN is a predic-
tor of malignancy [6,7].

Positron-emission tomography (PET) using 18F-fluoro-
deoxyglucose ('*F-FDG) is useful for detecting primary and
recurrent cancers. Increased '3F-FDG uptake is correlated with
the expression of solute carrier family 2, facilitated glucose
transporter member 1, known as Glucose transporter type 1
(SLC2A1/GLUT1)—a trans-membrane protein that mediates
cellular glucose uptake — in many carcinomas such as pancre-
atic, colorectal, ovarian, and non—small cell lung cancers and
squamous cell carcinoma of the cervix [8-12].

Here we used immunohistochemical staining to investigate
the SLC2A1/GLUT1 expression in mural nodules of IPMNs
and to distinguish malignant IPMNs from benign IPMNs, This
distinction is critical to the decision whether to proceed with
surgical resection or observe the IPMN by cytology and biopsy.

2. Materials and methods

2.1. Patients

We obtained 180 surgically resected IPMNs, which had
been diagnosed at the Department of Anatomic Pathology of
Kyushu University (Fukuoka, Japan) between January 2000
and June 2012. The specimens were fixed by formalin and
cut vertically to cross the main pancreatic duct into approxi-
mately 5-mm-thick sections. All of the sections were routinely
examined microscopically by hematoxylin and eosin staining.
The 180 cases were histologically classified into 70 IPMN-
low, 36 IPMN-int, 30 IPMN-high and 44 IPMN-inv cases.
Based on their morphological features and MUCs staining,
the IPMNs were also classified into 4 IPMN subtypes: 99
gastric-type, 38 intestinal-type, 32 pancreatobiliary-type, 7
oncocytic-type, and 4 unclassified-type [13].

Because IPMNs have various atypia within the same sam-
ples, we evaluated the SLC2A1/GLUTI expression in both

Fig. 1 EUS shows a large mural nodule (17 mm) in the dilated
main pancreatic duct of the pancreatic head (A). Macroscopic finding
indicating an intraductal tumor, which was yellow to white, occupy-
ing the dilated main pancreatic duct (B). The mural nodule shows a
papillary proliferation of atypical cells (C).
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