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Despite significant efforts in management over the past
decades, pancreatic ductal adenocarcinoma (PDAC) is one
of the most lethal malignant diseases, with a 5-year sur-
vival rate of <10% in all stages of the disease. The
incidence of PDAC is increasing globally and is projected
to become the second leading cause of cancer-related
deaths by 2030." Intraductal papillary mucinous neoplasm
(IPMN) is regarded as a precursor lesion of PDAC because
IPMN has the potential to progress to invasive carcinoma
(PDAC derived from IPMN). By contrast, PDAC develops
independently of IPMN in the pancreatic duct (PDAC
concomitant with IPMN). Traditionally, these entities are
defined by radiological images, macroscopic findings, and
the relationship and presence of a histological transition
between the two lesions.”

PDAC concomitant with IPMN was first reported by
Tanaka et al.”> in 1997. They reported a case of in situ
pancreatic carcinoma concomitant with IPMN diagnosed
using segmental balloon cytology for preoperative local-
ization. Since then, several investigators have reported the
incidence and timing of metachronous development of
concomitant PDAC during surveillance for IPMN with and
without surgical resection.*”” The cumulative 5-year inci-
dence of the development of concomitant PDAC ranges
from 2.2 to 8.8% during surveillance for IPMN without
resection.® Oyama et al.” reported 38 patients with PDAC
derived from IPMN and 30 patients with PDAC
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concomitant with IPMN from a total of 9231 patients with
branch-duct type (BR)-IPMN during surveillance. The
overall incidence rates of PDAC were 3.3%, 6.6%, and
15.0% at 5, 10, and 15 years after the initial diagnosis,
respectively. Long-term surveillance for detection of con-
comitant PDAC during surveillance for IPMN is thus
necessary.®

The prognosis of PDAC derived from IPMN is believed
to be more favorable than that of conventional PDAC
(PDAC without IPMN in the pancreas). A recent meta-
analysis comparing the pathological features of intraductal
papillary mucinous carcinoma (IPMC) and conventional
PDAC found that IPMC was associated with better prog-
nosis;IO however, the results were not reliably assessed
because conventional PDAC showed a more advanced
disease state than IPMC. Conventional PDAC presented
lower rates of T1 tumors and higher rates of node
involvement, perineural invasion, vascular invasion, Rl
resection, and poor differentiation.'®'" Several studies
comparing matching parameters have been reported;
however, the results were inconsistent and included
selection biases.'! Therefore, whether IPMC has a favor-
able prognosis remains unclear.

To understand the mechanisms and pathways of pro-
gression to IPMN-related PDAC, recent research has been
conducted using genetic analysis. Omori et al.'? classified
lesions into three subtypes according to their analyses of
mutations in pancreatic cancer-associated genes and the
expression of tumor suppressors. PDAC contains driver
mutations shared by all concurrent IPMN (sequential sub-
type). This subset is characterized by less diversity in
incipient foci with frequent GNAS mutations. PDAC and
IPMN had identical KRAS mutations but different GNAS
mutations, although the lesions were adjacent (branch-off
subtype). PDAC patients had driver mutations that were
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not found in concurrent IPMNs (de novo subtype). Patients
with PDAC of the branch-off subtype showed better dis-
ease-free survival (DFS) than those with de novo or
sequential subtypes. These results were consistent with the
results reported by Felsenstein et al.'?

Based on the current evidence, PDAC concomitant with
IPMN develops independently from the related IPMN;
however, it is unclear whether PDAC concomitant with
IPMN is a disease entity independent of conventional
PDAC. Previous reports have shown that PDAC con-
comitant with IPMN has a better prognosis than
conventional PDAC.*'* These findings suggest that PDAC
concomitant with [PMN may have more favorable bio-
logical behaviors or may be diagnosed earlier than
conventional PDAC. In this issue of Annals of Surgical
Oncology, Tsujimae et al."> reported the results of a
comprehensive analysis of the molecular biological char-
acteristics of PDAC concomitant with IPMN compared
with those of conventional PDAC. This single-center ret-
rospective study included 158 patients with surgically
resected PDAC (21 patients with PDAC concomitant with
IPMN and 137 patients with conventional PDAC). They
evaluated four major gene alterations (KEAS, TP53,
SMAD4, and CDKN2A) in the tumor, immune and fibrotic
environments of the tumor, and prognosis using propensity
score matching. They found that there was no difference
between the two groups in terms of the types of genes
altered and the total number of gene alterations before and
after matching. There was no difference in the immune
(CD4, CDS8, and FOXP3 T-cell infiltration) and fibrotic
status (collagen fiber area) of the tumor after matching
between the two groups, and there were no significant
differences in DFS and overall survival (OS) before and
after matching between the two groups. The multivariable-
adjusted Cox proportional hazards model showed that
concurrent IPMN did not affect the prognosis. They con-
cluded that PDAC concomitant with IPMN may be better
treated as the same disease entity as conventional PDAC.

The results of this study may be expected according to
the genetic de novo developmental pathway, which indi-
cates independent development from concurrent IPMN.'?
However, this is the first report of a comprehensive anal-
ysis comparing PDAC concomitant with IPMN with
conventional PDAC. Although this was a single-center
retrospective study with a relatively small number of sub-
jects, the study was well-designed and conducted and the
patients were carefully selected. First, all patients under-
went upfront surgery. Patients who received neoadjuvant
therapy, which may affect the results, were excluded from
the study. However, information regarding adjuvant ther-
apy is lacking. Second, they excluded four patients with
GNAS alteration because the mutation is a characteristic of
PDAC derived from IPMN. Third, patients with mucinous

carcinoma as well as anaplastic carcinoma, adenosquamous
carcinoma, and acinar cell carcinoma were excluded from
the study. None of the patients who had PDAC concomi-
tant IPMN had a main ductal (MD)-IPMN. There were 19
patients with BR-IPMN and two patients with mixed-type
IPMNs. Mucinous carcinoma is believed to have originated
almost exclusively from MD-IPMN of the intestinal phe-
notype.'' Before propensity matching, the proportion of
patients with advanced cancer among those with conven-
tional PDAC was significantly higher. This is in
accordance with previous reports.>'®!" Conversely, there
was no difference in DFS and OS between the two groups,
likely because of the small number of subjects. After
matching, there was no difference in prognosis between the
two groups, therefore a large-scale validated study is
required to clarify the prognosis of IPMN-related PDAC.
Finally, characterization of the molecular pathways
involved in PDAC and IPMN is needed for further
improvement of clinical outcomes in patients with IPMN
and PDAC.
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