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Outlines

ATop 3 pancreas FNA
challenges:

1. Normal elements vs
neoplasms

2. Mucinous cyst vs
contaminants

3. Adenocarcinoma vs
other
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Case 1

27 year old woman with a 0.7 cm well circumscribed solid-
cystic pancreatic body neoplasm



Imaging

Solid lesions

Ductal agenoca
NET including NEC
Acinar cell carcinoma
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Cystic lesions

Solig-Cystic

SPN Pseudocyst

NET
Adnarcetl Mucinous cysts including

chalinodog IPMN and MCN
Adenoca Serous cystadenoma

W American Society of Cytopathology (ASC) Meeting 2020
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Suspicious for neoplasm, possibly solid pseudopapillary
neoplasm (SPN) or pancreatic neuroendocrine tumor

(PanNET)



Standardized Terminology and Nomenclature
for Pancreato- Biliary Cytology
Al. Non- Diagnostic

All. Negative for malignancy
Alll. Atypical
AIV. Neoplastic:

A Benign (serous cystadenoma)

A Other:
A Mucinous cysts (low- and high- grade dysplasia)
A Well- differentiated neuroendocrine tumors
A Solid- pseudopapillary neoplasm

AV. Suspicious for malignancy
e AVI. Positive for malignancy

Diagn Cytopathol 2014, April 42 (4):338-50



Solid Pseudopapillary Neoplasm (SPN)
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P AHighly cellular,
Pon dyscohesive cells

ALoosely cohesive clusters,
surrounding hyalinized to
myxoid stroma with
fibrovascular stroma

grooves

AExtracellular hyaline
globules
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SPN CB) +Beta- Catenin
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Case 1 Vs SPN
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Case 1 Vs SPN
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?7?? Neoplastic vs Non- Neoplastic
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Case 1 Final Diagnosis:
- Non- diagnostic

B9 pancreatic cells only, likely not representative of the lesion
seen on imaging.



Case 1.

Normal Pancreas
Misdiagnosed as
Neoplastic

A Predominance of acinar cells:

A Cohesive, small grape-like,
rosette- like clusters
adhesed to fibrovascular
stroma, scattered single
cells and naked nuclei

A Abundant granular
cytoplasm (DQ: small
vacuoles)

A Basally located, round
nuclei, central to eccentric,
uniform chromatin, single
prominent nucleoli




Case 1.

Normal Pancreas
Misdiagnosed as
Neoplastic

A Architecture: Key to
differentiate B9 acinar cells
(small uniform grape- like,
adhesed to fibrovascular
stroma) from neoplasm




Case 1.

Normal Pancreas
Misdiagnosed as
Neoplastic

A Architecture: Key to
differentiate B9 acinar cells
(small uniform grape- like,
adhesed to fibrovascular
stroma) from neoplasm




Normal Pancreas
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WY,

e

A Ductal cells
A Acinar cells

A Islet cells

Slide by Dr. Matthew Zarka
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Islet Cells in Chronic Pancreatitis (CP)
Misdiagnosed as PanNET on FNA

Alsolated and loosely
cohesive cells with
eccentrically located bland
appearing nuclei

ABackground of
lymphocytes

AResection:

A CP with Predominance
of islet cells

Begeron JP et al. Endoscopic Ultrasound- Guided Pancreatic Fine- Needle
Aspiration: Potenti al Pitfalls in One

MAYO Procedures. Cancer Cytopathology 2015; 98-107.
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B9 Pancreas FNA

The Great Imitator

CCCCCC



SPN vs B9 Pancrea

A Majority of groups more
A Loosely cohesive clusters cohesive and uniform clusters

A Cells surround hyalinized to AR Gr dpeked archi t
myxoid stroma with

fProvaseular stroma A Uniform cells adhesed to

fibrovascular core

©2015 MFMER | slide-23



SPN vs B9 Pancreas

A Mild nuclear enlargement ANuclear (N) size = RBC
A Nuclei: irregular contours, bean shaped,

4ro0Ves ABasally located N
A Cytoplasmic tails ARound, smooth

A Extracellular PAS+ hyaline globules membranes
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Acinar Cell Carcinoma
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B9 Acinar Cells Misdiagnosed as Acinar
Cell Carcinoma

MAYO
CLINIC Sigel Cancer Cytopathology 2013



ACC vs B9 Acmar Cells

A Cellular aspirate

A Ovoid cells, round smooth nuclear contours

A More cohesive

A N enlargement, high N/C, coarse chromatin _
A Uniform cell aggregates

A Prominent nucleoli _
A N =size RBC

A Large Cytoplasmic granules
Sigel Cancer Cytopathologyr2013
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Bonus Case:
ANodl agnosti co

Rare non- neoplastic acinar cells
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?7?? Non- diagnhostic



'B Pancreas vs Pan_ NET

L 3 S

MAYO
CLINIC

3\-/E ©2015 MFMER | slide-32



B9 Pancreas vs PanNET

-
.P“A“

uvo - Acinar groups in B9 may look like pseudorosettes in PanNET
W ©2015 MFMER | slide-33
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. | A Loosely cohesive clusters
AMore cohesive clusters y

. APredominance of single cells
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B9 Pacreas vs PanNET

MAYO

@y  Occasional single cells Single cells predominate
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Bonus Case Vs PanNET
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Follow up: PanNET

Chromogranin

AKi-67
ANecrosis
AAtypia

©2015 MFMER | slide-39



WHO 2017 Classification of Well-
Differentiated Pancreatic Endocrine
Tumors

CCCCCC



Neuroeondocrine Tumors Cytology

A Loosely cohesive clusters with
fibro vascular core/stroma, but
single cells predominate, bare
nuclei in the background,
pseudorosettes

A Uniform tumor cells with round
to oval nuclel, some cells out of
proportion to others

A Plasmacytoid, binucleate cells
A Regular nuclear membranes ‘
AfiSalt and peppe

A Moderate cytoplasm with fine
granules (pink granules DQ)

MAYO
CLINIC

W Images by Dr. Matthew Zarka
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Case 2

69 year old male

EUS: 30 x 20 mm septated cystic lesion in pancreatic
head communicating with pancreatic duct, consistent
with IPMN

No worrisome findings on imaging
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Case 2

69 year old male

EUS: 30 x 20 mm septated cystic lesion in pancreatic
head communicating with pancreatic duct, cw IPMN
No worrisome findings on imaging

ROSE: solid lesions only



Image by Dr. Matthew Zarka







Any visible mucin is pathologic; overtly
mucinous ductal cells from pancreas represent
either MCN/ IPMN or adenocarcinoma




Standardized Terminology and Nomenclature
for Pancreato- Biliary Cytology
Al. Non- Diagnostic

All. Negative for malignancy
Alll. Atypical
AIV. Neoplastic:

A Benign (serous cystadenoma)

A Other:
A Mucinous cysts (low- and high- grade dysplasia)
A Well- differentiated neuroendocrine tumors
A Solid- pseudopapillary neoplasm

AV. Suspicious for malignancy
e AVI. Positive for malignancy

Diagn Cytopathol 2014, April 42 (4):338-50
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Neoplastic cells present

Mucinous epithelium present in a background of abundant

mucin, consistent with IPMN
No high-grade dysplasia or malignancy



Mucinous Cystic Neoplasms

AThick mucous
ALow cellularity

AColumnar cytoplasm with
mucin and basally located
nuclel

ASome nuclear
stratification, single
mucous cells

AAtypia depends on degree
of differentiation

Images by Dr. Matthew Zarka

MAYO _
CLINIC Pitman et al. Cancer Cytopathol. 2010:1181-13
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Mucinous Background
A Benign

A Gastric epithelium
A Duodenal epithelium
A Neoplastic

A Mucinous cystic neoplasm
(MCN)

A Intraductal papillary
mucinous neoplasm
(IPMN)

A Malignant

A Mucinous non-cystic
adenocarcinoma

MAYO
CLINIC

@ A Signet ring carcinoma

Image by Dr. Matthew Zarka
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Common Pancreatic Cystic Lesions

MAYO Slide by Dr. Matthew Zarka
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Pseudocyst vs Serous Cyst
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Fluid Chemistry and Molecular Analysis
In Cystic Lesions

AVery helpful in cystic lesions with:
AAtypical diagnosis
ANormal appearing or non- diagnostic

A CEA> 192 ng/ml: highly suggestive of MCN

IPMN High Variable
MCN High Variable

Serous cystadenoma Low, <5 ng/ml Low

Pseudocyst Low High




Molecular Analysis in Cystic Lesions

A Helpful if CEA level low
A Does not distinguish B9 from malignant
A KRAS mutations: IPMN (61%) and MCN (21%)

A GNAS mutations almost exclusive in IPMN (also in SCA, but not in
MCN

A VALUE: helps distinguishing IPMN from MCN (MCN always
resected)

A KRAS and GNAS:
A If + together: suggest IPMN

A No prognostic indication
A Seen in low and high grade dysplasia

MAYO
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PSC Category |V, other: Mucinous cystic
neoplasm, favor IPMN

* “The category of “Neoplastic: Other” should be used when the cyst
has been classified as a neoplasm, which may be based solely on

ancillary tests.” —pitman M B, Layfield L. The Papanicolaou Society of Cytopathology
System for Reporting Pancreaticobiliary Cytology. Springer 2015

MAYO
CLINIC ASC Meeting 2020

@y



IPMNT " Quadr ugst e o

A Clinical-EUS/ Gross:
A Thick mucin s

A Radiographic:

A Dilated duct
system, cyst
communicate with
pancreatic duct

A Cytology:

A Mucinous
epithelium

A Ancillary tests:
A Fluid chemistry
(CEA, amylase),
molecular

Images and partial content by
Dr. Matthew Zarka




Contaminants in EUS-Fine Needle
Aspiration

Transgastric: body and tail of pancreas
MAYO
@y  Iransduodenal: head of pancreas Skl by Dr. Matthew Zats
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Stomach

AThin, watery mucin
ASmall /intermediate/large clusters

A Apical mucin cups

AGrooved naked nuclei within mucin
AcCell types:

AMucinous, parietal, chief cells

Slide by Dr. Matthew Zarka
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A Generally thin mucus
A Large tissue fragments

A Gobletcells( if r i ed
| ymphocyt es
seedso)

A Brush borders

Images by Dr. Matthew Zarka



Which images correspond to Gl contaminants

and which to pancreatlc mucmous cyst’P’?’?
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Images by Dr. Matthew Zarka



Images by Dr. Matthew Zarka




Gl Contaminant vs Mucinous Neoplasm

ANo fic-dlilkeiod AuTchinc k -fAc a&kb
(mucinous neoplasms may
lack mucin in +- 50% of

cases)
A+INC (1/3 of IPMN)

Aldentifiable gut epithelium
In background



Which of the following is IPMN?

ASC Meeting 2020
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Which of the following is IPMN?

IPMN, LOW GRADE GASTRIC FOVEOLAR CELLS BENIGN PANCREATIC DUCTAL CELLS

ASC Meeting 2020
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What If not sure???
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When unsure If
lesion or contaminant and

no supportive evidence for
MmucCIinous cyst:

AiNegati ve f or -spadific
fluid negative forhigh-gr ade epi



Which of the following is IPMN?




Which of the following is IPMN?
All of them




Which of the following is IPMN?
All of them,




Which of the following is IPMN?
| of them, but e




High Grade Dysplasia

A High N/C ratio (variable amount
of cytoplasm w or w/o mucin or
vacuoles)

A Nuclear atypia (irregularity),
hypo or hyperchormasia,
variable nucleoli)

A Loss of nuclear polarity, small
single cells (< duodenal
enterocyte)

A Complex architecture (3D, 2-4
tight buds of cells)

A Less/ scant background mucin,
-/+ necrosis

MAYO
CLINIC Images by Dr. Matthew Zarka
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High Grade Dysplasia (HGD) in IPMN

AHGD Important to distinguish:
AResection

ALGD lesions:
AFollowed clinically EUS/ imaging

AResected if worrisome imaging findings
appear



High Grade Dysplasia (HGD) in IPMN

AHGD Important to distinguish:
AResection

ALGD lesions:
AFollowed clinically EUS/ imaging

AResected if worrisome imaging findings
appear

Alf not sure: conservative approach



IPMN with High Grade Dysplasia
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IPMN HG vs LG Dysplasia

AHigh N/C ratio, Asmal | o ,&:ﬁn%folrmscéllsvariable cyto

A Nuclear atypia (irregularity, hyper or hypochromasia) A Bland or mild nuclear atypia

A Loss of nuclear polarity A No architectural complexity

A Single cells or complex architecture (3D, 2-4 tight

buds of cells) A Intracytoplasmic mucin

A Less/ scant background mucin, -/+ necrosis A Abundant extracellular mucinous material

Images ASC Meeting 2020




IPMN with HGD

A Increased N/C ratio

A Nuclear atypia

A Loss of nuclear polarity
A Complex architecture

A Less/ scant mucin

Adenocarcinoma

A Discohesion, many single tumor
cells

A Anisonucleaosis with >4 times
variation in nuclear size

A Necrosis

A Pleomorphism with nuclear
outline irregularity

ASC Meeting 2020
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Case 3

Provided I nformation ASuspicli ol
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Positive for Neoplasm

Mucinous epithelium present, suggestive of IPMN
No high-grade dysplasia or malignancy



CB: Is this IPMN???

MAYO
CLINIC
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Follow up:
Lesion not cystic, but mostly SOLID

AFinal Report:

AAtypical

AMarkedly paucicellular sample with atypical
mucinous cells cannot exclude malignancy

MAYO
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Resection: Adenocarcinoma arising
from IPMN with high grade dysplasia

MAYO
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Adenocarcinomavs Mucinous Lesions

Alt can be extremely challenging to distinguish
well- differentiated PDCA and IPMN/MCN on
cytology due to:

ASubtle cytologic atypia and
ALow N/C that can occur in both cases

AFAVORS Adenocarcinoma:
ADISTINCT MASS on imaging
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Cytology of Adenocarcinoma

A Crowding/ overlapping/ 3D,
single cells, drunken
honeycomb

A Nuclear features:

A Enlargement,
anisonucleosis (4:1),
membrane irregularity,
clearing/ hyperchromasia,
macronuclei

A Cytoplasm:

A Scant or abundant-
mucinous

A Necrosis, mitosis, single cells

Image by Dr. Matthew Zarka
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Adenocarcinoma

A Major criteria

ANuclear overlap and
crowding

ANuclear contour irregularity

A Chromatin clearing or
clumping

A Minor criteria
A Single epithelial cells
ANecrosis, mitosis
ANuclear enlargement

Acta Cytol, 1995; 39:1-10

MAYO
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Differential Diagnosis

AAutoimune pancreatitis (AIP)/ chronic
pancreatitis (CP)

APancreatic Neuroendocrine Tumor (PanNET)

MAYO
CLINIC
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Autoimmune Pancreatitis (AlP)

, A Clinical presentation as
mass, mimics malignancy

autoimmune diseases

" V“ %
; " AResponds well to steroids

f_, .

%24 ALymphoplasmacytic
s#d Infiltrate and fibrosis,
Increased IgG and IgG4

‘\




AIP‘ Cytolo_gy

ADecreased ductal- type
groups, abundant acinar
epithelium

SREOT I ATy % ADuctal atypia (nuclear
T i “. «% - enlargement, prominent
nucleoli)

ACellular stromal fragments
= rich in lymphocytes or
lymphoid tangles

Inflammation: nil to
moderate

MAYO
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Nuclear atypia
Cell Crowding, 3D
Single cells

IgG4/ 1gG positive

Serum IgG4

Serum ANA

Mild to moderate

Present

Likely GI contamination
cells May be elevated

May be elevated

May be elevated

Goyal et al. Pancreas and Biliary Tract Cytohistology. Springer 2019.

Marked

Present

Single tumor cells
Not elevated

Not elevated

Not elevated




Chronic

Pancreatitis (CP)
¢ 5 . ; e

A Low cellularity

A Flat cohesive sheets, slight
crowding

A Low N/C ratio

A Slightly enlarged nuclei w little
variation in size (<4x)

A Round smooth nuclear
1EIEIES

A Prominent nucleoli

A Backaground: fat necrosis and
calcific, inflammatory stroma or
saponified debris

MAYO

CLINIC Images by Dr. Miguel- Perez




CP vs Adenocarcinoma

ARound smooth Alrregular nuclear
nuclear membranes nEMIEIRES

Images by Dr. Miguel- Perez



CP vs Adenocarcinoma

ACpagulative

c A1IeCIesiIS I nf | amma:

ABackground: drandg
material o, cal c
stroma, saponified debris

yne
I £

Y N(®)
CLINIC Left side image by Dr. Miguel Perez
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Nuclear enlargement
Prominent nucleol
Mitosis
Anisonucleosis

Chromatin pattern

Amylase, lipase

SMAD4 IHC

Nuclear membrane
contour

Present
Present
Present
<4x

Even

Elevated

Retained

Slightly irregular

Present
Present
Present
>4X

Clumpy, paranucleolar
clearing

Normal

Lost in up to 50% of cases

Markedly irregular

Goyal et al. Pancreas and Biliary Tract Cytohistology. Springer 2019.




Adenocarcinoma

AAVOID a definitive
diagnosis:
A Scant atypical cells

A Acute or chronic
Inflammation in the
background

AFibrotic fragments with
lymphoid tangles

MAYO
CLINIC
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PanNET challenges

- @ q# - .
N gl e Ll g ANuclei may be
et e TESSEREEE  pleomorphic due to
§ endocrine atypia

B APseudorosettes may be
e confused with glands
,o‘ F A

Lipid rich variant: foamy/
vacuolated cytoplasm

AOncocytic variant:
abundant granular,
oncocytic cytoplasm,
prominent nucleol




an_N ET

s s
o e
a ' : > e, LN
", " ) - F——

ANucl ei: fdAsalt and Apverp eesie fragments, ma t i
elongated, plasmacytoid, spindled glandular differentiation

A Even in the presence of atypia, retain A More pleomophism and nuclear
uniformity of the nuclei atypia, mitosis, necrosis

Right side image Dr. Matthew Zarka
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Extra/ Final Case:

Outside consult for Second
Opinion-Sur geonos Requc¢
81 year old male with a large solid mass

Unresectable pancreatic mass at presentation
Patient very ill and another EUS- FNA not feasible















Outside Diagnosis

ASuspicious for neoplasm

ADifferential diagnosis
ALow grade neuroendocrine tumor
ASerous cystadenoma

MAYO
CLINIC
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IHC

ANegative:
APASD
AMucin
ACK7/ CK20
APAXS
ATTF1
AChromogranin
ASynaptophysin



Synaptophysin

"\ ‘-\,,x
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Serous Cystadenoma

AMarkedly hypocellular,
clear fluid

A Small cuboidal cells

Al maging: fsoap
central scar,
pattern of calcifications

MAYO
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Serous Cystadenoma: Inhibin+
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Next steps:

???Request Block and do more stains



IHC Solid Pancreatic Epithelial Neoplasms

Pancreatic adenocarcinoma SMAD-4 loss (50%)
Mesothelin expression

Neuroendocrine tumor CK+ve, CD56, synaptophysin,
chromogranin, PAX-8*

Acinar cell carcinoma CK+ve, Trypsin, chymotrypsin

Solid pseudopapillary neoplasm CK negative, b-catenin (nuclear
localization), CD56, CD10, Trypsin,
chymotrypsin,

MAYO
CLINIC

@y




Next steps:
???Request the Block and do more stains

AOR é
ALook at the case againé
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Back to Outside Case: Fibrotic areas
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Outside Case: ThinPrer
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