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Summary
Intraductal papillary mucinous neoplasms of thegpaais (IPMNSs) are potentially malignant intraduegithelial neoplasms which
consist of columnar, mucin-containing cells andeafrom the epithelium of the main pancreatic dudts branches. IPMNs as well
as pancreatic intraepithelial neoplasias (PanlNd)raucinous cystic neoplasms represent noninvgsaeursors of invasive ductal
adenocarcinoma of the pancreas. The diagnosis MN#Pincludes radiographic (CT scanning, MRI, MRCP) amtloscopic
evaluation (ERCP, EUS), PET, as well as serum tumarkers and molecular markers. The Sendai Consébsigelines help
guide surgical resection for patients with IPMN.eTlollow-up of these patients, as well as of that® do not undergo surgical
resection, is of great importance, since patierith WMN appear to be at risk for other malignasciélerein, the authors
summarize the data presented at the 2013 ASCO @usstinal Cancers Symposium regarding incidenceddinttopathological

characteristics of IPMN (Abstracts #324, #187 ah@d%j.

What Did We Know Before the 2013 ASCO
Gastrointestinal Cancers Symposium?

Intraductal papillary mucinous neoplasms (IPMNs) of
the pancreas represent 20-50% of all pancreatigccys
neoplasms [1], but only about 1% of all pancreatic
cancers [2]. Since this type of neoplasm can bdlsma
and asymptomatic, the true incidence of IPMN is not
known, but it is believed to be increasing [1, Bhis
might result from the increasing frequency with evhi
these neoplasms are being diagnosed worldwide [4].
More specifically, Klibanskyet al. performed a
retrospective cohort study to calculate a trend in
reported incidence of IPMN. The authors used data
collected from the Olmsted database (Rochester
Epidemiology Project:_http://www.rochesterprojert)p
from 1985 to 2005 and concluded that the increased
incidence of IPMN during this period results from a
increase in diagnostic scanning rather than greater
number of patients with clinically relevant dise§3k
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IPMNs represent a heterogeneous group of neoplasms
that can be classified anatomically as main dudd)M
type, branch duct (BD)-type or mixed-type [5, 6}s A
far as histology is concerned, four histologicditypes

of IPMN have been described: intestinal type,
pancreatobiliary, oncocytic type and gastric tyfi¢ [
IPMNs are potentially malignant neoplasms, graded t
low-grade dysplasia (adenoma), moderate dysplasia
(borderline), high-grade dysplasia (carcinoma tu)si
and invasive carcinoma [1]. BD-IPMN is charactedize
by much lower malignancy rates than MD-IPMN,
which justifies the worse prognosis for MD-IPMN, as
reported in most clinical series [1,7].

Since patients with IPMN of the pancreas are &tfos

both pancreatic and extrapancreatic malignancaty e
recognition, treatment and systemic surveillaneeadr
great importance [8, 9, 10].

What Did We Learn at 2013 ASCO Gastrointestinal
Cancers Symposium?

Evaluating Malignant Intraductal Papillary Mucinous
Neoplasm: A Population-Based Study (Abstract #324

[11])

Luu et al. performed a retrospective study in which
they analyzed incidence, prognostic factors, treatm
and survival of 2,987 patients diagnosed with inwas
IPMN from 1988 to 2009. During this period thereswa

a decrease in age-adjusted incidence. The overall
resection rate was 20.6% with an increase in annual
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Table 1. Median survival rates by Luet al. (Abstract #324 [11]).

Stage Surgery group No surgery group
| 87 months 6 months
1 18 months 7 months
11 14 months 5 months

resection rates. Age greater than 65 years, tumor
location, poorly differentiated tumor grade, higher
stage and positive lymph nodes predicted worse
survival at the univariate analysis, while moreergc
diagnosis, higher number of lymph nodes examined
and surgery indicated improved survival. Curative
surgery proved to be predictive of survival at the
multivariate analysis, as well. The median survival
rates for patients with stage |, Il and Il diseagigo
underwent surgery were 87, 18 and 14 months
respectively, compared to 6, 7 and 5 months innthe
surgery group (Table 1).

This study supports the necessity for early
identification of patients with invasive IPMN, sbat
they may have survival benefit from surgical regect
Moreover, although recent reports show increasing
incidence of IPMN, this study demonstrates decngpsi
incidence of malignant IPMN, which, according te th
authors, may result from increased detection of-non
malignant disease.

Clinical  Implications _of Luminal
Expression of Mesothelin _in_Intraductal
Mucinous Neoplasms (Abstract #179 [12])

Einamaet al. investigated the immunohistochemical
analysis of mesothelin expression in IPMNs, as asll
the localization of mesothelin. More specificalthe
authors examined tissue samples from 37 IPMNSs,
which were divided into two groups: low, intermedia
and high-grade dysplasia (L-H grade dysplasia group
and IPMN with an associated invasive carcinoma
(invasive carcinoma group). The proportion and
intensity of constituent tumor cells with mesotheli
expression were analyzed and classified as ‘pesitiv
expression’ or ‘negative expression’. Moreover, the
staining localization of mesothelin was evaluated a
‘luminal membrane positive’ and/ or ‘cytoplasmic
positive’ in the ‘positive expression group’.

Mesothelin expression was observed in 21 of 37scase
(56.8%), 46.2% (12 of 26) of L-H grade dysplasia an
81.8% (9 of 11) of invasive carcinoma (P=0.071).
Luminal membrane positive was observed in 10 cases
(27.0%), 18.2% (4 of 22; nothing is reported in the
abstract about the remaining 4 patients of thd &fa
with L-H grade dysplasia) of L-H grade dysplasia an

Membrane
Papillary

Table 2. Results by Einamet al. (Abstract #179 [12]).

54.5% (6 of 11) of invasive carcinoma (P<0.001).
Cytoplasmic positive was observed in 17 cases
(45.9%), 38.5% (10 of 26) of L-H grade dysplasia an
63.6% (7 of 11) of invasive carcinoma (P=0.28). &ix

37 cases (16.2%) showed recurrence after surgesy. F
cases out of 6 cases that showed recurrence after
surgery (83.3%) exhibited mesothelin expressiom, an
all of them were luminal membrane positive (Table 2
This study supports the clinicopathological sigrafice

of the luminal membrane expression of mesothelin in
IPMNs. According to the authors, the immunohisto-
chemical examination of mesothelin expression has
clinical significance in prognosis and decision mak
about further treatment options in patients witiviNP
who have undergone curative surgical resection.

Association of Dilated Main Pancreatic Duct with
Biological High Proliferative Activity in Intraductal
Papillary Mucinous Neoplasm (Abstract #187 [13])

Eto et al. studied the biological significance of clinical
malignant predictive markers, such as diameterahm
pancreatic duct, cystic size and a mural noduleeih
proliferative activity. More specifically, surgidgpl
resected pancreatic specimens of IPMN were obtained
from 49 patients, during the period 2002-2011.
Adenoma was present in 27 of 49 pancreatic speamen
(55.1%), while carcinoma was present in 22 of 49
specimens (44.9%). Cell proliferative activity was
evaluated by MIB-1 index with the use of Ki67
immunostaining.

The MIB-1 index was found significantly higher imet
“carcinoma” group (20.1+13.2%s. 9.01£6.8% for the
“adenoma” group; P=0.004). When the groups with
high MIB-1 index (greater than 15%) and low index
(less than 15%) were compared, the diameter of main
pancreatic duct in the high MIB-1 index group was
found significantly larger than that in the low MIB
index group (9 mm with range 1-27 nwvae. 4.5 mm
with range 2-15 mm, respectively; P<0.05). As far a
the cystic size and a mural nodule are concerned, n
significant differences were found between the high
MIB-1 index group and the low MIB-1 index group.
With regard to the type of IPMNs (main- or branch-
duct type), 60.9% of main-duct type and 19.2% of
branch-duct type IPMN belong in the high MIB-1
index group.

This study supports the positive correlation betwag
increased diameter of main pancreatic duct and high
cell proliferative activity in IPMNs. So the autlsor
concluded that dilatation of main pancreatic ddcig

to mucin production, may predict the biologicalligtn
tumor proliferative activity.

M esothdlin-positive Luminal membrane Cytoplasmic M esothelin-negative
positive positive
L-H grade dysplasia (n=26) 12/26 (46.2%) 4/22 (18.2%) 10/26 (38.5%) 14/26 (53.8%)

Invasive carcinoma (n=11) 9/11 (81.8%)

6/11 (54.5%)

7/11 (63.6%) 2/11 (18.2%)

Total number (n=37) 21/37 (56.8%)

10/37 (27.0%)

17/37 (45.9%) 16/37 (43.2%)

@ These data are shown in the abstract. Nothingpisrted in the abstract about the remaining 4 mpistief the total 26 with L-H grade dysplasia.
® The total number of cases (n=37) is in contrath tie number of cases (n=22) reported in L-H gddplasia
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Discussion

The studies by Luet al., Einamaet al. and Etoet al.
presented above, demonstrate the necessity facallin
and molecular markers for prognosis and decision
making as far as treatment of patients with IPMN of
the pancreas is concerned.

Since a great proportion of IPMN patients have only
nonspecific clinical signs, imaging techniques,
cytology and laboratory markers are useful toolthi
diagnosis and surgical decision making of patievits
IPMN [1]. US, CT, MRI, ERCP, MRCP, EUS with
possibility of performing FNA and FDG-PET can be
used in order to diagnose and characterize IPMN [14
15, 16, 17, 18].

As far as serum tumor markers are concerned, serum

levels of carbohydrate antigen (CA) 19-9 and
carcinoembryonic antigen (CEA) may aid in
differentiating between invasive and benign IPMN. |
142 patients undergoing surgical resection for IPMN
raised CEA and CA 19-9 serum levels were
significantly associated with invasive IPMN [19].
Moreover, mucin-5AC (MUC5AC) serum levels may
help in differentiating between high-risk and lowskr

IPMN patients. A study by Markeet al. found

increased serum levels of MUC5AC in patients with

high-grade dysplasia or carcinoma compared to those

with low-grade or moderate dysplasia [20].

Molecular pathogenesis of IPMNs is another aspect

which might interfere with early diagnosis [21].rlés
mutations are found in approximately 50% of IPMN
cases, although further analysis is required ireotd
determine the WKas mutation rates in different
subtypes of IPMNs [1]. Mutations in the tumor

suppressor gene CDKN2a have also been seen in

association with IPMNs, while only a minority ofetbe
tumors displays aberrant expression of p53 and
SMAD4 [22]. IPMNs have been identified in a subset

of patients with Peutz-Jeghers syndrome who have

mutations of STK11, indicating that STK11 mutations
might contribute to sporadic IPMNSs [1].

Furthermore, several genes are known to undergo

aberrant methylation in IPMNSs, including cyclin D2,
SOCS-1 and TFPI-2 [1, 21]. The detection of these
aberrantly methylated genes might help early
recognition and diagnostic evaluation of pancreatic
neoplasms [21]. Aberrant microRNA (miRNA)
expression in IPMNs was evaluated in a study by
Habbeet al [23]. The authors demonstrated that miR-
155 and miR-21 are significantly upregulated in the
majority of non-invasive IPMNs and also concluded
that the role of miR-155 as a biomarker for IPMNs i
clinical samples should be further evaluated [23].
Lastly, MUC2 mucin and MUC5 mucin miRNA are
also highly expressed in IPMNs [24, 25].

Mainly due to their malignant potential, IPMNs, enc
recognized, should be treated with pancreatic tiesec
according to the Sendai Consensus Guidelines /. T
role of adjuvant chemoradiotherapy for patientshwit
invasive carcinoma associated with IPMN who
underwent surgical resection, has been addressad in

retrospective study by Swar&t al [26]. The authors
found that adjuvant chemoradiotherapy was assatiate
with 57% decrease in the relative risk of mortatifter
pancreaticoduodenectomy [26].

Patients with IPMN who do not have indications for
surgery are still at risk for developing cancer.
Furthermore, patients who were surgically treatedl a
at risk of recurrence of IPMN [27, 28]. Patientghwi
IPMN may also be at increased risk for extraparirea
malignancies [8, 9]. These data suggest that leng-t
surveillance is critical to the patients with IPNJ2V].

As far as prognosis is concerned, invasive IPMNaas
favorable prognosis compared with pancreatic ductal
adenocarcinoma, which is likely due to the less
aggressive nature of the disease [29].

Since their first description in 1982, a great pesg
has been done in the management of IPMNs of the
pancreas. There are many things still to learnygho
about the biology of IPMN tumorigenesis. Further
studies, especially in this field, are necessargriter
safe conclusions to be drawn. Additionally, a
multidiscipline team of oncologists, pathologists,
surgeons and gastroenterologists would ensure the
optimal therapeutic results for IPMN patients.
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