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The nomenclature in lesions from pancreatic and biliary ducts, the term “intra-ampullary
papillary-tubular neoplasm” is now used for preinvasive neoplasms (adenomas and
non-invasive papillary neoplasms) occurring almost exclusively within the ampulla.
Fundamentally, these are intra-ampullary versions of intraductal papillary neoplasms or
intraductal tubulopapillary neoplasms of the pancreas and bile ducts.

For intestinal adenomas that arise (and grow) predominantly on the duodenal surface of
the ampulla (“periampullary duodenum?”), the term “adenoma” (of intestinal phenotypes)
is retained, in parallel with the terminology used in the intestinal tract .

In the section on ampullary adenocarcinoma, we adopt the classification of ampullary
carcinomas into four anatomically based subtypes, which also have some degree of
histological correlation: intra-ampullary papillary-tubular neoplasm-associated
carcinoma (carcinomas arising from intraluminal-growing preinvasive neoplasms),
ampullary-ductal carcinoma (arising and growing along the walls of intra-ampullary
ducts), (peri)ampullary-duodenal carcinoma (growing on the duodenal surface of the
ampulla), and ampullary carcinoma NOS.

This subdivision is driven by the anatomical complexity at that site and also affects the
difficulty in tumour staging












WHO 2010 Grading System



WHO 2017 Grading System

Neuroendocrine tumour (NET) G3 >20% >20/10 HPF
POORLY DIFFERENTIATED NENs
Neuroendocrine Carcinoma (NEC) G3 >20% >20/10 HPF

MENEN (mixed endocrine neuroendocrine carcinoma)




WHO 2017 Grading System

TABLE 1

World Health Organization Classification 2017 for Pancreatic Neuroendocrine
Neoplasms

Well differentiated NENs Ki67index*| Mitotic index
Neuroendocrine tumour (NET) Gl <3 % <2/10 HPF
Neuroendocrine tumour (NET) G 3-20 % 2-20/10 HPF
Neuroendocrine tumour (NET) G =20 % =>20/10 HPF

Poorly differentiated NENs

Neuroendocrine carcinoma (NEC) G3 > =>20/10 HPF
Small cell type
Large cell type

Mixed neuroendocrine-nonneuroendocrine neoplasm (MiINEN)

* Ki67 index is based on at least 500 cells in areas of higher nuclear labeling (“hot spots™);
mitoses in 50 high power fields (HPF, 0.2mm?) in areas of higher density and expressed per
10 HPF (2.0 1111112j: the final grade based on which ever index (mitotic rate or Ki67) places the
tumor in the highest grade category. For assessing Ki67, casual wvisual estimation
(“‘eyeballing”) 1s not recommended: manual counting of printed images 1s suggested
125412850},




WHO 2019 Grading System for NETs

TABLE 1

World Health Organization Classification 2017 for Pancreatic Neuroendocrine
Neoplasms

Well differentiated NENs Ki67index*| Mitotic index
Neuroendocrine tumour (NET) Gl <3 % <2/10 HPF
Neuroendocrine tumour (NET) G 3-20 % 2-20/10 HPF
Neuroendocrine tumour (NET) G =20 % =>20/10 HPF

Poorly differentiated NENs

Neuroendocrine carcinoma (NEC) > =>20/10 HPF
Small cell type
Large cell type

Mixed neuroendocrine-nonneuroendocrine neoplasm (MiINEN)

* Ki67 index is based on at least 500 cells in areas of higher nuclear labeling (“hot spots™);
mitoses in 50 high power fields (HPF, 0.2mm?) in areas of higher density and expressed per
10 HPF (2.0 1111112j: the final grade based on which ever index (mitotic rate or Ki67) places the
tumor in the highest grade category. For assessing Ki67, casual wvisual estimation
(“‘eyeballing”) 1s not recommended: manual counting of printed images 1s suggested
125412850},













Acinar Cystic Transformation



Acinar Cystic Transformation

Acinar cystic transformation of the pancreas is a non-neoplastic cystic
lesion lined by benign-appearing acinar and ductal epithelium















ncludes serous cystadenomas (pariculatly diffuse type associated with VHL), squamoid
of the pancreatic ducts, intraductal papillary mucinous neoplasms, and mucinous cystic
ASmMS.

recognition of both acinar and ductal differentiation by morphology and IHC
n, chymotrypsin, BCL10, CK19)









Serous Cystadenoma
(serous neoplasms)






/0 means benign

/3 means malignant






Malignancy in Serous Neoplasms



Malignancy in Serous Neoplasms

The diagnosis of malignancy in pancreatic serous neoplasms is restricted to cases
with unequivocal distant metastasis beyond the pancreatic/peripancreatic bed

Malignant behaviour of serous neoplasms has been reported (serous
cystadenocarcinoma), but it is extraordinarily rare, and the diagnosis of malignancy
in pancreatic serous neoplasms is restricted to cases with unequivocal distant
metastasis beyond the pancreatic/peripancreatic bed

Although atypical and potentially a sign of aggressive behaviour, vascular,
perineural, and adjacent organ and lymph node involvement by direct spread is
insufficient for the diagnosis of serous cystadenocarcinoma, which requires
metastasis (almost always to the liver)

Of note, some serous neoplasms reported as being cytologically malignant have
not behaved aggressively and overt cytological features of malignancy have not
been reported in truly malignant (metastatic) cases.









Pancreatic Intra-Epithelial Neoplasia
(PaniIN)



Pancreatic Intra-Epithelial Neoplasia
(PaniIN)

WHO 2010
PaniN1
PanIN2

PanIN3



Pancreatic Intra-Epithelial Neoplasia

(PaniIN)
WHO 2010 WHO 2019
PanIN1 Low Grade
Previously Pan|N1
PanIN2 PanIN2
PanIN3 High Grade

Previously Pa n I N 3



Pancreatic Intra-Epithelial Neoplasia
(PaniIN)

Low Grade High Grade



Pancreatic Intra-Epithelial Neoplasia
(PaniIN)

Binary grading is in keeping with broad approach across
entire WHO GIT 5t Edition blue book

Applying:
- Mucinous Cystic Neoplasms (MCN)

- Intraductal Papillary Mucinous Neoplasms (IPMN)

Low Grade High Grade









IPMN, IOPN and ITPN
are separated



Intraductal Papillary Mucinous Neoplasm
(IPMN)



Intraductal Papillary Mucinous Neoplasm

(IPMN)
D/Dx with PanIN

PanlIN is a microscopic, usually < 5 mm in diameter (almost all
gastric foveolar differentiation)

IPMNs are > 5 mm in diameter and can have varying
differentiation

The term “incipient IPMN” or “incipient intraductal oncocytic
papillary neoplasm” can be applied to lesions 0.5-1.0 cm in
diameter with long finger-like papillae, intestinal or oncocytic
differentiation, or a GNAS mutation.



Intraductal Papillary Mucinous Neoplasm

(IPMN)
Grade

IPMN with low-grade dysplasia (LGD)
IPMN with intermediate-grade dysplasia

Low grade IPMN

IPMN with high-grade dysplasia (HGD)

High grade IPMN



Intraductal Papillary Mucinous Neoplasm

(IPMN)
Molecular Pathology

KRAS mutations in 60—-80% of IPMNs

GNAS mutations 50-70% of IPMNs,
particularly in the intestinal subtype

(rare in PDAC)

RNF43 mutated in 50% of IPMN



Intraductal Papillary Mucinous Neoplasm
(IPMN)

Subtypes
Gastric
Intestinal
Pancreaticobiliary

Table 10.XX Immunchistochemical proflle of intraductal papiliary mucinous neoplasm (IPMN), Intraductal oncocytlc papillary neoplasm (IOPN), and Intraductal tubulopapiliary
neoplasm (ITPN)

CKT7ICKB/CK18/CK19 CK20 EMA (MUC1) Mucz2 MUCSAC MUCs cpx2
IPMN

Gastric

Pancreatoblllary

Intestinal + +
IOPN +In goblet cells + In goblet cells +In goblet cells
ITPN - - _




Intraductal Papillary Mucinous Neoplasm
(IPMN)

Subtypes
Gastric
Intestinal
Pancreaticobiliary

Table 10.XX Immunchistochemical proflle of intraductal papiliary mucinous neoplasm (IPMN), Intraductal oncocytlc papillary neoplasm (IOPN), and Intraductal tubulopapiliary
neoplasm (ITPN)

CKT7ICKB/CK18/CK19 CK20 EMA (MUC1) Mucz2 MUCSAC MUCs cpx2
IPMN

Gastric

Pancreatoblllary

Intestinal + +
IOPN +In goblet cells + In goblet cells +In goblet cells
ITPN - - _




Gastric -

Intestinal — MUC2/CDX2

Pancreaticobiliary - MUC1



Intraductal oncocytic papillary neoplasm
(IOPN)

4.5% of intraductal neoplasms



Intraductal oncocytic papillary neoplasm
(IOPN)

Lack mutations in:
KRAS, GNAS, and RNF43

Frequent mutations in:

ARHGAP26, ASXL1, EPHAS,
ERBB4

But no entity-defining genomic
alterations present in most cases



Intraductal oncocytic papillary neoplasm
(IOPN)

Lack mutations in:
KRAS, GNAS, and RNF43

Frequent mutations in:

ARHGAP26, ASXL1, EPHAS,
ERBB4

But no entity-defining genomic
alterations present in most cases



Intraductal oncocytic papillary neoplasm
(IOPN)

Oncocytic cytoplasm, Scattered goblet cells. Complex Cribriform architecture

MUC1+++, MUC6+++ (goblet cells MUC2, MUC5AC)



Intraductal tubulopapillary neoplasm
(ITPN)



Intraductal tubulopapillary neoplasm
(ITPN)



Intraductal tubulopapillary neoplasm
(ITPN)

< 1% of all pancreatic
exocrine neoplasms

< 3% of intraductal neoplasms
of the pancreas



Intraductal tubulopapillary neoplasm
(ITPN)

Lack KRAS mutations

Mutations in:
Chromatin remodelling genes

KMT2A [MLL1], KMT2B [MLL2], KMT2C [MLLZ3],
BAP1

And
PI3K pathway genes (PIK3CA, PTEN)

And
FGFR2 fusions



Intraductal tubulopapillary neoplasm
(ITPN)

Do not produce mucin

Completely fill the ducts (do
not appear cystic) so in-situ
nature is often not apparent



Intraductal tubulopapillary neoplasm
(ITPN)

Typically homogeneous
70% have invasive carcinoma

However invasion is hard to
appreciate












Intraductal tubulopapillary neoplasm
(ITPN)

Typically homogeneous

MUC2 negative
MUCSAC is negative

BCL10, Trypsin negative



Intraductal tubulopapillary neoplasm
(ITPN)

70% have invasive carcinoma

However invasion is hard to
appreciate

Even when only the ITPNs with invasive carcinoma
are considered, the 5-year survival rate is 71%



Mucinous Cystic Neoplasm
(MCN)



Mucinous Cystic Neoplasm
(MCN)



Mucinous Cystic Neoplasm
(MCN)
Two tiered grading:
Low grade
High grade
No communication to the ductal system

Ovarian-like stroma









Solid Pseudopapillary Neoplasm
(SPN)



Solid Pseudopapillary Neoplasm
(SPN)



Solid Pseudopapillary Neoplasm
(SPN)

The long-term prognosis is
generally excellent for
localized, metastatic, and
recurrent disease, with long
disease-free periods after
complete surgical resection
Only a few patients have died
of a metastasizing SPN,
mostly patients whose
tumours harboured an
undifferentiated component

/3 means malignant



Solid Pseudopapillary Neoplasm
(SPN)

The long-term prognosis is
generally excellent for
localized, metastatic, and
recurrent disease, with long
disease-free periods after
complete surgical resection
Only a few patients have died
of a metastasizing SPN,
mostly patients whose
tumours harboured an
undifferentiated component

/3 means malignant

Metastatic behaviour cannot be
predicted by perineural invasion,
angioinvasion, and/or deep
infiltration of surrounding
structures. Consequently, all SPNs
are currently classified as low-
grade malignant neoplasms.



Solid Pseudopapillary Neoplasm
SPN)

Ovarian Microcystic Stromal Tumour










Pancreatoblastoma vs Acinar Cell Carcinoma



Pancreatoblastoma vs Acinar Cell Carcinoma



Pancreatic Acinar Cell Carcinoma

Lack KRAS/GNAS mutations

Frequent fusions
BRAF

=

RAF1









Pancreatic Ductal Adenocarcinoma



Pancreatic Ductal Adenocarcinoma

Increased discussion of molecular genetics

Invasive micropapillary carcinoma

Invasive micropapillary carcinoma is an adenocarcinoma in which = 50% of the
neoplasm consists of small solid nests of cells suspended within stromal lacunae.
Micropapillary carcinomas behave more aggressively.



WHO 5th edition 2019 GIT Blue Book

E-format and uniformity

Two tiered grading
(PanIN,IPMN, MCN)

|IOPN and ITPN separated from IPMN



