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What Did We Know Before ASCO 2014?
Intraductal papillary mucinous neoplasm (IPMN) is a cystic 
neoplasm of the epithelium of the main pancreatic duct 
and its branches. It is believed to be a precursor of invasive 
ductal carcinoma. The risk of malignancy is predicted to 
be between 20 and 50 % [1]. In one review of the natural 
history of IPMN, it was concluded that IPMNs involving the 
branches of the main pancreatic duct are less aggressive 
than main-duct IPMNs (invasive carcinoma and carcinoma 
in situ were present in approximately 70% of surgically 
removed main-duct IPMNs) [2]. 

The International Association of Pancreatology (IAP) 
advises resection of main-duct IPMN but recommends 
guiding the treatment of branch-duct IPMN based on 
several features of the disease that are likely to indicate 
invasiveness [1]. The Sendai Consensus Guidelines were 
also developed to help guide therapy of IPMN. They were 
first released in 2006 and then modified in 2012 and 
recommend resection of main-duct IPMN while encourage 
a more conservative approach in the management of 
branch-duct IPMN which depends on certain aspects of 
the neoplasm (size, duct caliber, presence of pancreatitis, 
characteristics of nodules, etc) [1]. 

Despite the available data on malignant risk prediction, it 
remains challenging to stratify IPMN and thus chose the 
optimal treatment strategy.

What Did We Learn at ASCO 2014? 
Comparative Outcomes of Patients with Intraductal Papil-
lary Mucinous Neoplasm Associated Cancer (IPMN-Ca) to 
Those with Pancreatic Ductal Carcinoma (PDAC) Following 
Resection [3]
Krishna et al. presented comparative data from a 
retrospective review that looked at outcomes after 
resection of Pancreatic Ductal Carcinomas and pancreatic 
cancer associated with IPMN (IPMN associated cancer) 
(Table 1)[3]. The review consisted of 225 patients who 
had resection of Pancreatic Cancer; 186 had PDAC and 39 
had IPMN-Ca. After performing univariate analysis of two 
broad categories of variables (Categorical and Continuous 
variables), PDAC was more likely to be found in younger 
patients, present in the head of the pancreas, cause 
perineural and lymphovascular invasion, differentiate 
poorly, have a more advanced T and N stages and was more 
likely to recur. The difference in time to recurrence and 
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Categorical Variables IPMN-Ca (n) PDAC (n)

Presence of Jaundice 13 112

Location in Head/Uncinate/Neck 23 166

Well/Moderate Differentiation 26 122

Lymphovascular Invasion 13 118

Perineural Invasion 23 168

Advanced T stage 23 171

N1 (Node 1) 19 144

Recurrence 11 91

CA 19-9 >1000 IU 5 0

Table 1: Comparison of IPMN-Ca and PDAC based on 9 categorical 
variables.

IPMN-Ca: Intraductal papillary mucinous neoplasm associated cancer. 
PDAC: pancreatic ductal carcinoma.
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by stating that the PPV of the SCG was low and therefore 
cannot detect effectively high risk branch duct IPMN [7]. 
Consequently, understanding the molecular biology of the 
disease may be a better means to reveal high risk tumors 
which was reinforced by Shi et al. [8].

What we know so far about the molecular pathogenesis 
of IPMN is limited. KRAS has been found mutated in 
approximately 50 % of IPMNs [9]. BRAF and PIK3CA are 
also found frequently in IPMNs but at a lower frequency 
than KRAS [10, 11].

The abstract #4137 discusses a novel method of 
predicting malignancy risk in IPMN. A higher number of 
infiltrating neutrophils inside the tumor and higher levels 
of inflammatory proteins inside the cystic fluid seem to 
correlate with the degree of dysplasia and carcinoma [4]. 
This finding broadens our understanding of the disease and 
validates that knowledge of the molecular pathogenesis 
of the disease is key to identify high risk disease and thus 
guide therapy.

Winner et al. concluded that invasive tumors recur more 
often [12].

The comparison of outcomes of invasive IPMN and sporadic 
pancreatic adenocarcinoma was performed by Wasif et al. 
They deduced that lymph node-negative invasive IPMN 
had better survival than lymph node-negative pancreatic 
adenocarcinoma but outcomes were not different for 
lymph node-positive invasive IPMN and lymph node-
positive pancreatic adenocarcinoma [13]. Another 
comparative study was done by Woo et al. and elucidated 
that nonmetastatic invasive IPMN carries a better survival 
(a 5-year survival of 33.9%) than nonmetastatic pancreatic 
adenocarcinoma (a 5-year survival of 9%) but the latter 
observation did not apply to metastatic IPMN [14]. 

The comparative study conducted by Krishna et al. was 
different in that compared IPMN related cancer and 
pancreatic ductal carcinoma after resection. It showed 
no significant difference in survival between pancreatic 
ductal carcinoma and IPMN related cancer after resection. 
The authors closed by stating that IPMN related Ca should 
be included in adjuvant trials for Pancreatic cancer as it is 
not different from pancreatic ductal carcinoma in terms of 
survival. The latter conclusion might affect the inclusion 
criteria of adjuvant therapy trials in the future [3].

In summary, our knowledge of IPMN has been growing 
markedly and will be more directed toward understanding 
the molecular biology of the disease which will help 
stratify patients and provide optimal treatment. Invasive 
IPMN seems to have a poor prognosis similar to that of 
ductal carcinoma, more efforts should be made to better 
characterize it. 
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clear surgical margin did not reach statistical significance 
(p of 0.52, and p of 0.23, respectively). 

The authors then conducted that multivariate analysis 
by using only the variables which showed statistically 
significant difference between PDAC and IPMN-Ca and 
concluded that both conditions were not significantly 
different in survival or recurrence.
Infiltrating Neutrophils and Malignant Progression in Intra-
ductal Papillary Mucinous Neoplasms (IPMN): An Opportu-
nity for Identification of High-Risk Disease [4]
Sadot et al. studied the relationship between the number 
of tumor associated neutrophils (TAN) in IPMN and 
malignant progression [4]. They divided 78 samples of 
IPMN into three groups based on the degree of dysplasia: 
low risk (included both low and moderate grade dysplasia), 
high grade dysplasia and invasive carcinoma. The number 
of TAN was measured per 100 tumor cells (Table 2). 
The authors reported higher numbers of TAN in tumors 
with higher grades of dysplasia. They also quantified the 
concentrations of inflammatory proteins (IP) including 
IFN-g, TIMP-1, MIF, TNF-a, and MMP-9 in the cyst fluid 
and noted that higher numbers of TAN are associated with 
higher concentrations of IP and higher grades of dysplasia. 
They concluded that the number of TAN and the risk of 
malignant progression are strongly correlated.

Discussion
IPMNs have a potential to become malignant, therefore the 
need to better characterize this class of tumors to guide 
management. 

Regarding diagnosis, different imaging modalities have 
been implemented with EUS along with FNA being widely 
used for diagnosis. Iannicelli et al. mentioned the use 
of MRCP with Secretin stimulation to be able to better 
visualize the communication between the neoplasm and 
the ductal system and thus confirm the diagnosis [5]. Chen 
et al. found that contrast-enhanced sonography proved 
to be helpful in discerning branch duct IPMN from serous 
cystadenomas [6].

Managing IPMN’s remains challenging. The Sendai 
Consensus Guidelines (SCG) have been widely used but 
they remain controversial regarding the approach to 
the treatment of branch duct IPMN. Goh et al. looked 
into the effectiveness of the SCG in predicting the risk 
of malignant progression. The positive predictive value 
(PPV) of SCG positive neoplasms stretched from 11 to 52 
% and the negative predictive value (NPV) of SCG negative 
neoplasms was shown to be 90 to 100 %. They concluded 

Grade of Dysplasia
Low risk 
(n=48) HGD (n=21) Invasive (n=9)

High TAN (>15 TAN/100 
tumor cells) 0.021 0.333 0.889

TAN: Tumor associated neutrophils, HGD: high grade dysplasia. Low risk 
includes low and moderate grade dysplasia.

Table 2: Association of the number of TAN with the grade of dysplasia.
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