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Abstract: As the most common and most important cancer of the pancreas, with rapid mortality and
now also as the third leading cause of cancer-related deaths in the United States, pancreatic ductal
adenocarcinoma (PDAC) has become synonymous with “pancreas cancer”. PDAC is also the prototype of
the “pancreatobiliary-type” adenocarcinomas, along the biliary tract, ampullary and gallbladder cancers with
the similar morphology and behavior. Recent molecular profiling studies have identified distinct subsets
of PDAC, potentially with different behaviors and targetability. Moreover, while PDAC is by far the most
common cancer of the pancreas, there are various other types that occur in this organ and are erroneously
classified together with PDAC. Many of these have different molecular and biologic characteristics that
warrant their management separately although they are also technically “pancreatic cancers”. While some
are closely related to PDAC and have as aggressive behavior (such as adenosquamous carcinomas which
are recently recognized under “basal” like category in profiling studies, which are actually even worse
prognostically than PDACs), in the meantime, others such as colloid carcinoma has a much better behavior
than PDAC, and as a carcinoma with intestinal lineage (MUC2/CDX2) colloid carcinoma may require an
entirely different treatment approach as well. Similarly, medullary carcinomas also appear to have different
biology. Additionally, non-ductal cancers such as acinar, neuroendocrine, solid-pseudopapillary neoplasms
and pancreatoblastoma have their respective clinicopathologic and molecular associations and warrant careful
elimination in the management and study protocols. Another very problematic aspect in the classification
of “pancreas cancer” is its delineation from the cancers of neighboring organs, in particular, ampullary/
duodenal and common bile duct (CBD) cancers, for which recently more refined criteria have been provided.
Additionally, the possibility of metastasis from another site and lymphomas also need to be considered. In
summary, there is a whole host of cancers that occur in the pancreas that ought to be considered carefully

before a case is classified as an ordinary “pancreas cancer” (PDAC).
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Introduction

Since pancreatic ductal adenocarcinoma (PDAC) accounts
for the vast majority of the cancers of the pancreas, the
term “pancreas cancer” is commonly used interchangeably
to refer to PDAC (1-3). However, in reality there are
diverse types of primary as well as secondary malignant
neoplasms that can be encountered in the pancreas with
various clinicopathologic characteristics and biologic
behavior, including more benevolent entities like solid
pseudopapillary neoplasms (SPNs), or cancers with more
indolent behavior like neuroendocrine tumors (NET) as
well as relatively aggressive cancers like acinar type, which
also show substantial differences from PDAC (Table 1).
Even ordinary PDACs are now proving to have previously
unrecognized subsets in molecular profiling studies (2,4-7).
In the ensuing text, the salient features of these entities and
new developments will be discussed.

PDAC: the pancreatic cancer

PDAC is by far the most common type of primary
malignant neoplasm of the pancreas and thus most
attributes of “pancreas cancer” are related to this tumor
type. That is why PDAC is also referred to as “ordinary” or
“conventional” pancreatic adenocarcinoma.

Histologically (microscopically), PDAC is by definition
a “pancreatobiliary type” adenocarcinoma, and in fact,
is the defining tumor type for this category which also
encompasses gallbladder and cholangiocarcinoma.

It is this tumor type that accounts for more than 85% of
the primary pancreatic cancers and is very uncommon in
patients under 30 years old (mean age of presentation 63). It
is the 3" leading cause of cancer deaths in USA, with 5-year
overall survival rate of 5-10% (8-10).

PDAC:s are significantly more common in the head than
the rest of the pancreas (11). The vast majority are solid
tumors although occasionally they present as a cystic mass
or show some cystic areas (12,13). PDAC tends to infiltrate
the surrounding tissue very insidiously without forming
a compact mass lesion, with size at presentation less than
7.0 cm in the vast majority of cases (14). Also by the time
it reaches to significant size at the primary site, PDAC
is already widely disseminated. In fact, a compact well-
formed mass lesion in the pancreas that is larger than a few
centimeters is very unlikely to be a PDAC unless it is in the
tail portion of the organ (14,15).

PDACs commonly involve the duodenum, or ampulla,
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which poses challenges in determining the precise origin
of the tumor (16,17). In fact, this is currently one of the
most problematic aspects in pancreatic cancer research
especially in an era where low-frequency “subtypes” of
“PDAC” are identified for targeted therapies; however,
many of the cases identified prove to be secondary from
the ampulla or duodenum. Proper dissection of the
pancreatoduodenectomy specimens, with careful correlation
with gross and clinical findings is crucial in establishing the
primary site by determining the epicenter of the tumor.
PDACs commonly involve the common bile duct (CBD)
(in more than 90% of the cases) (15), and that is why, for
a tumor involving the CBD, a purist’s approach should be
employed before a case can be classified as intrapancreatic
CBD carcinoma (18).

Microscopically, being pancreatobiliary type
adenocarcinomas, classical PDACs are characterized by
tubules/ducts (Figure 1), which are sometimes cytologically
bland to a degree making their distinction from reactive
ducts of chronic pancreatitis highly challenging, especially
given the fact that chronic injury also commonly elicits
substantial epithelial atypia that can be impossible to
distinguish from carcinoma. In fact, this is regarded as one
of the most challenging differential diagnosis in diagnostic
pathology.

It is well known that PDAC has a very high propensity to
exhibit perineural invasion. Additionally, it is also becoming
clear that PDAC also shows very high predilection to
invade vascular channels and form duct-like structures by
lining the endothelium (19,20). This phenomenon is now
being appreciated as a very common occurrence, but is
underestimated in histologic examinations and markedly
underreported. This also appears to be a mode of spread
that may be contributing to the local dissemination and very
aggressive behavior of PDACs.

Despite the earlier studies claiming that PDAC may take
years to develop, it is becoming clear that the progression of
PDAC, once it forms, seems to be a wild-fire phenomenon,
in the sense that, once it starts, it very rapidly spreads. For
this reason, PDACs are seldom detected when they are very
small even in screening protocols (10).

For staging of pancreas cancers, AJCC/UICC (8"
edition) for 2018 adopted several modifications. For
T-staging, the new protocol eliminated the irreproducible
and ill-defined parameters such as “peripancreatic soft
tissue invasion” (15) and replaced it solely by tumor size.
Additionally, number of lymph nodes with metastasis
also has been found to be a prognosticator (21) and thus
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Table 1 Histologic variants of pancreatic neoplasms

Benign neoplasms
SCA
IPMN
ITPN
MCN
Malignant neoplasms
Neoplasms of ductal origin
PDAC
PDAC related carcinomas
Adenosquamous carcinoma
Osteoclastic giant cell carcinoma
Colloid carcinoma
Medullary carcinoma
Carcinomas arising in tumoral intraepithelial neoplasms
IPMN with associated invasive carcinoma
ITPN with associated invasive carcinoma
MCN with associated invasive carcinoma
Neoplasms of non-ductal origin
ACC
Pancreatoblastoma
PanNEN
SPN

Secondary tumors

SCA, serous cystadenoma; IPMN, intraductal papillary mucinous
neoplasm; ITPN, intraductal tubulopapillary neoplasm; MCN,
mucinous cystic neoplasm; PDAC, ductal adenocarcinoma;
ACC, acinar cell carcinoma; PanNEN, pancreatic neuroendocrine
neoplasm; SPN, solid pseudopapillary neoplasm.

included in the new staging as N1 and N2.

At the immunohistochemical level, PDACs show foregut
phenotype with CK7 positivity. They are by definition
mucin producing cells, and mucin-related glycoproteins/
oncoproteins such as CEA, CA19-9, MUCI1, MUCH4,
MUCS5AC are expressed in abundance. However, these
are also expressed in other upper GI cancers as well as
lung cancers, and, to some degree even in GYN-tract
gynecologic adenocarcinomas. Loss of SMAD4 is seen in
about a half to two-third of the cases, however, is quite
uncommon in other cancer types and may be helpful in
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Figure 1 PDAC—pancreatobiliary type adenocarcinoma
is characterized by infiltrating small tubular units lined by
1-2 cell layers of round cuboidal cells, often embedded in a dense
desmoplastic stroma of variable patterns and cellularity. Atrophic
pancreatic tissue is shown as contrast in the upper part of the
slide (hematoxylin-eosin, original magnification x100). PDAC,

pancreatobiliary type adenocarcinoma.

the differential diagnosis (22,23). Also, p53 and S100P
protein can play a role in the differentiation of PDACs
from its benign mimickers like chronic pancreatitis, if used
cautiously (24).

It is generally stated that “cancer is a genetic disease”.
Mutation in the codon 12 of kras oncogene is identified
in the vast majority of PDACs in carefully conducted
studies (22), and kras mutation is believed to create the
baseline abnormality in the ductal epithelium upon which
other mutations such as P53, DPC4 (SMAD4), p16 and
others ensue, which in turn further drive the carcinogenesis
into full-blown cancer. Several germline genetic alterations
have been identified to be causally related to PDAC,
such as PI6INK4A/CDKN2A (familial atypical multiple
mole melanoma syndrome), STK11/LKBI (Peutz-Jeghers
syndrome), and BRCA mutations (10). Recent molecular and
proteomic expression profiling studies have also identified
distinct clusters of PDAC previously unrecognized (2,4-6).
For example, in the study by Bailey er al. (6), a “basal-
like” category similar to that in the breast was delineated,
which appears to be related to adenosquamous carcinomas
(see below). The other groups require further verification.
It should be reiterated here however that some of the
subsets identified appear to be non-ductal cancers, cancers
of neighboring sites and even abnormalities of chronic
pancreatitis. Further studies are needed to clarify these
issues.

Chin Clin Oncol 2017;6(6):59
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Figure 2 Ductal adenocarcinoma (PDAC), foamy gland variant. (A) At low power view variable size irregular ducts embedded in

desmoplastic stroma (hematoxylin-eosin, original magnification x100); (B) higher power reveals well-formed ductal units with the cells

showing abundant foamy microvesicular cytoplasm, distinct cytoplasmic borders and hyperchromatic nuclei (hematoxylin-eosin, original

magnification x400). The reasons and biologic associations of this morphologic variation are not yet known. PDAC, pancreatobiliary type

adenocarcinoma.

PDAC’s histomorphologic variants

While most PDACs are characterized by small tubular
units with a distinctive cytology, there are variations in
this theme that worth notation because they sometimes
lead to misdiagnosis in histologic examination. They are
presumably products of some variation in the molecular-
genetic pathways, but the significance of these variants has
yet to be determined (25). In some PDAC:s, the infiltrating
tubules are fairly large and closely mimic intraductal or
cystic neoplasia (26,27). Such tumors seem to have slightly
better behavior. Similarly, some PDACs are deceptively
bland-appearing with mature glandular structures showing
abundant foamy/microvesicular cytoplasm (Figure 2) (foamy
gland variant) (28). Yet other PDACs exhibit prominent
intracytoplasmic vacuole formation (29); it is not known
whether this pattern is associated with specific secretory
activity and higher CA19-9 levels. This pattern is unusual
in carcinomas of other organs and thus can be helpful in the
diagnosis of PDAC at metastatic sites.

PDAC related carcinomas that are classified
separately

There are carcinoma types that are closely related to
PDAC:s and are often accompanied by ordinary PDAC foci
within the same tumor, but are regarded as separate entities
because of their biologic connotations.

One of these is adenosquamous carcinoma, which rare
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type accounts for 1-4% of exocrine pancreatic malignancies
often present as necrotic masses (30). In biopsies, especially
in fine needle aspiration (FNA) specimens, the unexpected
squamous changes can lead to the impression of metastasis
or other tumor types. Recent molecular profiling studies
have identified adenosquamous carcinomas as a separate
(“basal type”) cluster from ordinary ductal adenocarcinomas
which is not surprising (6). In cytologic and histologic
preparations, adenosquamous differentiation can be
highlighted by differential expression of basal type keratins
(such as CK5/6) as well as P63 and/or P40.

Another category is osteoclastic giant cell carcinoma,
which is also often but not always accompanied by ordinary
PDAC. This type is rare and accounts for 1.4% of invasive
pancreatic cancer (31). This tumor also appears to have a
different molecular profile, captured as a separate cluster
in the profiling studies. It appears to be a distinct type of
sarcomatoid carcinoma (ultimate example of epithelial-
mesenchymal transition) in which the tumor cells somehow
attract osteoclasts (bone resorption cells) in abundance.
They are often demarcated tumors that commonly arise in
association with mucinous cystic neoplasms or intraductal
papillary mucinous neoplasms (IPMNs) (in fact, they often
present as polypoid masses in the ducts or cysts). Their
prognosis seems to be significantly better than that of
ordinary PDAC:s although in one study, the cases that had
undergone prior FNA/biopsy were found to have aggressive
behavior (32).

Chin Clin Oncol 2017;6(6):59
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Other carcinoma types of ductal origin but
classified separately from PDAC

There are other carcinoma types that arise from the ductal
system (or exhibit ductal differentiation as PDACs), but
have distinct morphologic, immunophenotypic, molecular,
and most importantly, biologic behavior than PDACs and
thus ought to be classified separately (14).

Colloid (pure mucinous) carcinoma is a rare tumor
(approximately 1-3% of malignant neoplasms of the
exocrine pancreas) (33), of ductal origin, and as such
technically a relative of the PDAC, but in fact is a
carcinoma with a markedly protracted clinical course
incomparably better than that of PDAC, with a 5-year
survival >55% (34,35). This is also true for colloid
carcinomas of other exocrine organs (breast and skin)
where colloid carcinoma has a very indolent behavior.
In the pancreas too, this tumor can have long protracted
clinical course even when it is large in size and/or already
metastasized to lymph nodes. The speculation has
been that the mucin produced engulfs the tumor cells
and serve as a containing factor, preventing the tumor
cells from spreading. As importantly, colloid carcinoma
of the pancreas is a tumor with clear-cut intestinal
differentiation, showing diffuse expression of intestinal
programming transcription factor CDX2, and goblet cell
marker MUC2, both of which are not detectable in any
pancreatic tumor (certainly not in PDACs) other than
intestinal variant of IPMNs from which colloid carcinomas
are often seen arising from (36). For these reasons, it may
be good to view a colloid carcinoma as a type of “intestinal”
carcinoma rather than a conventional “pancreatobiliary”
carcinoma and treat it as such.

Another carcinoma that can occasionally arise in the
pancreas and is presumed to be of ductal origin is medullary
carcinoma (37). This tumor is defined as it is in the ampulla/
duodenum or lower GI tract, characterized by nodular
(demarcated) syncytial growth pattern, pushing border
infiltration and inflammatory infiltrates, and common
association with microsatellite instability. Defined as such,
medullary carcinoma is exceedingly uncommon in the pancreas
proper, and most cases classified as medullary carcinoma
in this region are actually of ampullary/duodenal origin.
These tumors appear to be very much akin to their GI tract
counterparts and it is assumed that they warrant management
as a medullary carcinoma of the GI tract. They are commonly
associated with microsatellite instability (37-40).
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Carcinomas arising in tumoral intraepithelial
neoplasms

Most PDAC:s arise “de-novo”, presumably (and commonly)
in association with microscopic/incidental forms of dysplasia
that are termed PanIN in the pancreas. However, an
estimated 4% of PDACs (with the conventional PDAC
morphology and behavior) arise in a tumoral intraepithelial
neoplasm, namely IPMNs or mucinous cystic neoplasms (41).

The exact frequency of invasive carcinoma in IPMNs
is difficult to gauge because of the selection bias in studies
that has also been changing dramatically over time. It is
generally estimated that 10-15% of IPMNs will prove to
harbor invasive carcinoma in resection, or develop it in the
follow up (42-44). Until recently, this figure was “30%” in
studies focusing on resection databases.

The invasive carcinomas arising from IPMNs can be
either of ordinary PDAC or colloid carcinoma types, the
latter with a different biology and much more protracted
clinical course as discussed above (34,35). Colloid carcinoma
is typically associated with intestinal type IPMNs, with both
tumors abundantly expressing intestinal lineage markers
(MUC2 and CDX2) which are otherwise seldom seen in
other pancreatic carcinomas. Additionally, mutation in
GNAS that has been found in IPMNs also appears to be
most closely related to the intestinal subtype (45-47).

Gastric type IPMNs are the most common variant
of IPMNs, with most “incidentaloma” cysts (which are
detected in about 10% of the elderly population) proving
in fact of this type. While invasion is relatively uncommon
in this type of IPMN, when it occurs, it is typically of the
tubular (PDAC) type (48-50). The tubular PDACs arising
from IPMNs seem to be not only identical morphologically
to de-novo PDACs but also show aggressive behavior,
although, recent studies have shown that these IPMN-
associated tubular adenocarcinomas seem to behave slightly
better than de-novo PDACs (51-53) even when stage
matched.

Oncocytic variant of IPMNs (54-58), which are also
called IOPNs (intraductal oncocytic papillary neoplasms)
often present as highly complex partially cystic and partially
solid masses, and they also often give the impression of an
unresectable tumor. Moreover, they often are misdiagnosed
as “adenocarcinoma” on cytological preparations based
on the striking atypia (55). Thus, they often come to the
attention of oncologists. However, despite their complexity
and seemingly infiltrative appearance, they are in fact

Chin Clin Oncol 2017;6(6):59
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surgically curable tumors with estimated 10-year survival
about 90%. The molecular profile of these tumors is
different than those of IPMNs (56). They lack KRAS and
GNAS mutations that are otherwise fairly common in
other IPMNs. They also express hepparl, mesothelin and
MUCSG6 significantly more commonly than others (59). Not
surprisingly, they typically remain stable (do not respond
to) cytotoxic chemotherapy protocols since they are low
proliferative and slow growing.

Intraductal tubular (tubulo-papillary) neoplasm (ITPN)
is increasingly being recognized as a distinct category
both in the pancreas (60,61) and biliary tract (62).
These tumors are similar to IOPNs in their complexity
and proneness to be diagnosed as an aggressive
“adenocarcinoma” although they seem to be fairly
indolent tumors with a protracted clinical course. They
are distinguished from IPMNs and IOPNs by their
tubular configuration, lack of mucin production, as well as
their molecular and immunophenotypic background (61).
These tumors are also genetically and molecularly
distinct from IPMNs. A percentage of cases show loss
of PIGINK4A/CDKN2A and mutations in chromatin
modelling genes, but perhaps more importantly,
phosphatidylinositol 3-kinase (PI3K) pathway is often
altered, thus making some of these patients candidate for
targeted therapy (61).

Mucinous cystic neoplasms are another type of
tumor with adenoma-carcinoma sequence (tumoral
intraepithelial neoplasms), with about 16% of the resected
mucinous cystic neoplasms (MCNs) (63) showing invasive
adenocarcinoma. Once these tumors are defined by the
ovarian type stroma, 98% are seen in peri-menopausal
women and >90% arise in the tail of the organ. The vast
majority of invasive carcinomas that arise in MCNs are of
the tubular/ductal type (i.e., PDACs), and their behavior
is also very similar to PDACs. The cases with very small
(microscopic, pTla/b) carcinomas appear to be curable;
however, we have seen cases that progressed aggressively
even when the invasion was small. Invasion into peri-cystic
tissues appear to be a factor in more adverse outcome.
MCN s can also lead to osteoclastic giant cell carcinomas
discussed above.

Non-ductal cancers

While the vast majority of malignant pancreatic neoplasms
are those with ductal lineage (discussed above), about 5%
are non-ductal tumors, which will be reviewed briefly
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below.

Pancreatic neuroendocrine neoplasms (PanNENs)

PanNENs are now regarded in two distinct categories
per WHO 2017. One is the well-differentiated NETs
(WDNET), what used to be known as “islet cell tumors/
carcinomas”, and the other are the poorly differentiated
neuroendocrine carcinomas (PDNEC) as defined in the
lung, with small cell and large cell variants (64,65). These
two groups appear to be strikingly different both by biology,
clinical behavior and molecular phenotype.

Well differentiated NETs are low grade malignancies
which are curable if removed when they are low-grade/low-
stage. Even when they are metastatic, they are often slow-
growing. But with the same token, they do not respond to
therapy well (66-68). Microscopically, these tumors have
easily recognizable neuroendocrine morphology that is
similar to carcinoids of GI tract or the lung, composed of
nests and trabeculae of monotonous cells with fair amount
of cytoplasm and round nuclei with the distinctive “salt-
and-pepper” chromatin. Typically, Ki67 proliferation is
low, with the vast majority, <10%. WDNETs are graded
as G1 or G2 based on Ki67 index of less or more than 3.0.
Occasionally, a pancreatic WDNET with the classical
well-differentiated morphology can have Ki67 >20%, and
these cases which were designated “grade discordant”
category previously (69) are now classified as G3, and their
prognosis is more aggressive than lesser PanNENS, but still
significantly better than PDNECs.

Poorly differentiated NE carcinomas are defined
by their high-grade morphology, which is very similar
to their pulmonary counterparts, and they are very
aggressive clinically. Their Ki67 index is typically
way above 50% range. These tumors show striking
initial sensitivity to cis-platinum-based treatments but
unfortunately recur soon after, and display an overall
dismal prognosis.

Increasingly, gray zone cases between a WDNET and
PDNEC are being recognized and present as a classification
challenge. These cases have been termed “ambiguous” (70)
for which immunohistophenotype may reveal the true
identity. P53 overexpression and loss of RB are significantly
more common in PDNEC, and exceedingly uncommon
in WDNETs. In contrast, loss of ATRX/DAXX, which is
seen in close to half of WDNETs (70,71) is not a feature
of PDNECs. Additionally, Ki67 proliferation index is also
much higher in the true PDNECs.

Chin Clin Oncol 2017;6(6):59
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Figure 3 Acinar cell carcinoma, solid pattern. (A) In contrast with the PDAC shown in Figures I and 2, this tumor is composed of diffuse,

highly cellular sheets of relatively uniform cells without any glandular architecture. Notice the delicate vasculature in the background; (B) at

higher power view cells are variable in size and exhibit the characteristic prominent central nucleoli and moderate amount of amphophilic,

granular cytoplasm. Abortive acinus formation can be appreciated focally (arrow). Hematoxylin-eosin, original magnification x200 and x400.

PDAC, pancreatobiliary type adenocarcinoma.

Acinar cell carcinomas

Acinar cell carcinomas are relatively rare. They are
characterized by recapitulation of acinar cells (Figure 3),
showing enzymatic granules both histologically
(manifested as granules or cytoplasmic chromophilia),
and monotonous nuclei with single prominent nucleoli,
and immunohistochemically, they show positivity for
acinar enzymes trypsin, chymotrypsin and lipases (72-74).
Mutations that are frequent in PDACs such as KRAS,
pl6, and SMAD4 mutations are typically low in acinar cell
carcinomas (74,75). P53 appears to be altered in some but
through a mechanism different than in PDAC.

Acinar carcinomas can be regarded as “intermediate
grade” cancers in the spectrum of pancreatic cancers. Their
Ki67 index is typically between 10-50% range, but is much
higher in some cases. They have an aggressive behavior,
however, their overall 5-year survival seem to be much
better than ordinary PDACs (76,77). They are often large,
compact and demarcated tumors, commonly associated with
necrosis.

Pancreatoblastomas

Pancreatoblastoma is a distinctive tumor type that occurs
in the pancreas the hallmark of which is the presence of
the so-called squamoid corpuscles (morules) that show
nuclear beta-catenin accumulation (78-80). Typically, true
to their name “blastoma”, they show a mixture of cell
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lineages, predominantly acinar but also neuroendocrine
and even ductal. They are often misdiagnosed as NETs
or acinar tumors. Pancreatoblastomas can be associated
with familial adenomatous polyposis (FAP) and related
syndromes (including Gardner), and the expression of
beta-catenin in the morules is also a side manifestation
of the cellular alterations in the Wnt (APC/beta-catenin)
pathway (80-82). Although they are generally thought to
be tumors of childhood, in fact, a substantial proportion of
pancreatoblastomas are seen in middle-aged adults. Limited
data indicates that they are close kindreds of acinar cell
carcinomas (ACCs) both by morphology, molecular profile,
as well as behavior.

Solid pseudo-papillary neoplasm (SPN)

SPN is a very peculiar tumor specific to pancreas (very
rare examples have been reported at extra-pancreatic sites).
The cell of origin or cell lineage of this tumor is unclear.
Although it had been designated as “carcinoma” in the past,
even its epithelial nature is dubious with most examples
showing minimal if any keratin expression (83).

SPNs can be very difficult to distinguish from NETs
both at clinical and pathologic level. In fact, they often get
misdiagnosed. However, immunohistochemical stains are
very helpful in this distinction, with beta-catenin typically
showing diffuse nuclear labeling in SPNs, while keratins
and chromogranin both of which are commonly either
negative or focal positive in SPNs (84,85). SPNs also

Chin Clin Oncol 2017;6(6):59
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typically express progesterone receptors (as do some NET5),
which, combined with the fact that most (though not all)
patients are young females, raise the possibility of hormone
related initiation and progression for these tumors, and
a potential target for inhibitors of related pathways.
Although SPNs are regarded under “malignant” category,
and therefore staged accordingly, they in fact very seldom
exhibit malignant behavior even when they are large and
advanced. In fact, even the cases with liver metastasis can
be curable. Along those lines, many cases that are classified
as metastatic SPNs or rapidly progressive SPNs prove to
be some other tumor type under careful scrutiny of the
pathology. In carefully performed studies, the 10-year
survival of SPNs is >95%, and the few mortalities reported
carry questions about the accuracy of the diagnosis (83,86).

Secondary tumors

One of the most challenging aspects of pathologic
classification and proper management of pancreatic cancers
is the problem in distinguishing them from secondary
malignancies, both clinically and pathologically. Ampullary/
duodenal and CBD cancers often secondarily invade the
pancreas and present like a primary of the pancreas. In fact,
an unusual cancer type such as signet ring, mucinous or
medullary occurring in this region should be regarded as
ampullary or duodenal rather than pancreatic unless proven
otherwise. Proper dissection of the pancreatoduodenectomy
specimens with careful attention to the recently refined
criteria (16,87) is crucial. The grossing protocol
recommended by Verbeke ez 4/. (88) and increasingly being
adopted in Europe appears to be problematic in this regard.

There are a variety of secondary tumors metastatic to
pancreas that can mimic primary cancers, too (89). Among
these especially lymphomas, renal cell carcinomas (RCCs)
and gastric cancers are prone to be misdiagnosed as primary
pancreatic adenocarcinoma pre-operatively. For metastatic
RCCs, the pancreatic tumor may appear decades after the
original diagnosis and thus not considered in the differential
diagnosis. It also appears that the resection of a metastatic
RCC in the pancreas can achieve long term survival in some
patients (90,91).

Mesenchymal neoplasms

Virtually every sarcoma type can occur in the pancreas. The
most common ones appear to be GISTs (many of which are
secondary involvement from duodenum and stomach, although

© Chinese Clinical Oncology. All rights reserved.

Ccco.amegroups.com

Mostafa et al. Pathologic classification of pancreatic cancers

some may be true primary), and leiomyosarcomas (92-94).

Pseudotumors

Studies have shown that a variety of benign conditions
can mimic pancreas cancer and lead to misdiagnosis and
unnecessary management (95). Among these, especially
paraduodenal (groove) pancreatitis (96) and autoimmune
pancreatitis (97) are notorious for being mistaken as a
primary cancer.
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