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Outline

ÅTypes of samples
ÅNormal pancreatic components 
ÅContamination
ÅPattern based cytomorphology
ÅSolid lesions
ÅGlandular
ÅLoosely cohesive, single cells

ÅCystic lesions
ÅNon-mucinous
ÅMucinous

https://www.cancer.gov/publications/dictionaries/ca
ncer-terms/def/pancreas
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Sampling
ÅEndoscopic ultrasonography (EUS) 

ÅEndoscopic retrograde 
cholangiopancreatography (ERCP)

ÅBoth methods may be used in 
certain settings (Endosonographic 
cholangiopancreatography ESCP)
ÅFine needle aspiration, biliary 

brushings, or core biopsies

PMID: 10588967
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Biliary tract brushing cytology

ÅSingle slide (ThinPrep), no cell 
block
ÅLimited ancillary testing
ÅSensitivity: moderate
ÅSpecificity: high
ÅTumors that can be directly 

visualized are more readily 
diagnosed
ÅSampling error: Stenosis, small 

tumor size, submucosal growth, 
poor cellular preservation, etc

https://www.bostonscientific.c
om/en-US/products/cytology-
brushes/rx-cytology-brush.html
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Fine needle aspiration

ÅCan evaluate cystic and solid 
lesions
ÅCystic lesions (no ROSE)
ÅAble to allot cystic fluid for 

cytology, chemistry analysis, 
and genetic testing
ÅCytology is generally a ThinPrep 

without cell block

ÅAccurate and cost effective 

https://stanfordhealthcare.org/medical -treatments/t/therapeutic -
endoscopy/procedures/treatment-pancreatic-cystic-tumors.html
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Fine needle biopsy

ÅResults in a small tissue core
ÅRetains tissue architecture
ÅDesmoplastic stroma

ÅTouch preparations for ROSE
ÅAncillary testing possible
ÅPossibly fewer passes
ÅSimilar risk of complications 

(1-2% pancreatitis)

PMID: 36871105
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Benign pancreaticobiliary tissue

ÅAcinar epithelium
ÅHigh cellularity
ÅGranular cytoplasm
ÅGrape-like structures

ÅDuctal epithelium
Å[ũċƣЯШљőŸŰĲǃ-ĦŸůĤњШƚőĲĲƣƚШŸŉШŰŸŰ-mucinous 

glandular epithelial cells
ÅRound to oval uniform, evenly spaced nuclei
ÅSmooth nuclear membranes

ÅIslet cells
ÅGenerally, not recognized
ÅSmall clusters of uniform polygonal cells



Private Information



Private Information

Contaminants

ÅDuodenal epithelium
ÅLarge, flat sheet of non-mucinous, 

evenly spaced epithelial cells
ÅScattered goblet cells (uniform with 

starry sky pattern)
ÅLymphocytes
ÅBrush border on luminal edge

ÅGastric epithelium
ÅSmall group of mucinous, evenly 

spaced epithelial cells
ÅApical cytoplasmic mucin
ÅNo goblet cells, lymphocytes or 

brush border

PMID: 17427224



Private Information

Contaminants
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Cystic

Mucinous

IPMN MCN Cystic Adeno

Non-
mucinous

SPN Cystic PanNET Pseudocyst SCA

Solid

Glandular

Adenocarcinoma Reactive Benign Metastatic

Dispersed/loosely 
cohesive

PanNET Acinar Cell 
Carcinoma SPN Splenule Lymphoma Pancreatoblastoma Metastatic
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Glandular

Benign Reactive Adenocarcinoma Metastatic

Dispersed/loosely 
cohesive

Neuroendocrine 
Neoplasm

Acinar Cell 
Carcinoma

Solid pseudopapillary 
neoplasm Splenule Lymphoma Pancreatoblastoma Metastatic
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Case 1: 
78 y/o male with history of prostate cancer and colon 
ĦċŰĦĲƖЯШĤŸƣőШŔŰШƖĲůŔƚƚŔŸŰШŉŸƖШљċШŉĲƽШǃĲċƖƚњШƓƖĲƚĲŰƣĲĬШƽŔƣőШ
fatigue, weakness, and jaundice for 10 days. 
CT shows pancreatic head mass. ERCP/EUS for biopsy 
and stent placement.
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Adenocarcinoma 
ÅVariable cellularity with cohesive 3-

dimensional fragments
ÅљĬƖƨŰťĲŰШőŸŰĲǃĦŸůĤњ

ÅHigh N/C ratios
ÅAnisonucleosis (4 to 1 in the same 

gland/duct)
ÅCharacteristics that increase as 

differentiation decreases:
ÅSingle cells
ÅProminent nucleoli 
ÅPleomorphism 
ÅNecrosis
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Huffman et al scoring system for the EUS-
FNA diagnosis
ÅAnisonucleosis (greater than 

4x), macronucleoli , single 
atypical epithelial cells, 
mucinous metaplasia
ÅHigh inter-rater reliability
ÅAnisonucleosis  and single 

atypical epithelial cells have the 
highest association
ÅWith each feature scored as 1 if 
ƓƖĲƚĲŰƣЯШΜШŔŉШċĤƚĲŰƣШċШƚĦŸƖĲШӄΟШ
was strongly associated with 
adenocarcinoma.

PMID: 25914403
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Variants of Adenocarcinoma

ÅAdenosquamous carcinoma
ÅSquamous component should 

account for 30% or more
ÅWorse prognosis

ÅColloid carcinoma
Å80% or more of the neoplastic 

epithelium is suspended in 
extracellular mucin pools
ÅBetter prognosis than conventional

ÅUndifferentiated carcinoma
ÅAnaplastic type
ÅSarcomatoid type
ÅOsteoclastic giant cell carcinoma

PMID: 14681946
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Reactive/Reparative changes

ÅInflammation, stones, 
instrumentation, stents, etcв
ÅMarked nuclear size variation 

but maintaining N/C ratio
ÅProminent nucleoli, mitoses
ÅSquamous metaplasia
ÅSlight overlapping and 

crowding
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88 year old female with marked intra and extrahepatic biliary 
dilation concerning for distal obstruction. CT without obvious 
mass lesion. 
Biliary brushings are obtained
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Atypical ductal epithelium

ÅCytologic and architectural 
aberrations greater than 
clearly recognizable atypia but 
does not meet criteria for 
adenocarcinoma
ÅLocation matters! 
ÅBrushing Ądysplasia (BilIN)
ÅFNA from cystic mass Ą 

dysplasia?
ÅFNA from solid mass Ą well-

differentiated adenocarcinoma? 
not PanIN

PMID: 22619128
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Normal epithelium Reactive epithelium

Loss of organization
Malignancy
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The use of FISH in pancreatic cytology

ÅFluorescence in situ 
hybridization (FISH) can detect 
chromosomal aneuploid in 
cytology specimens (such as 
brushings) to improve 
sensitivity
ÅUroVysion
ÅLab specific probes

PMID: 23633236

PMID: 23633236
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Adenocarcinomas arising 
anywhere in the 

pancreaticobiliary ductal 
epithelium, including the 

gallbladder, are morphologically 
similar and the exact origin of 

the tumor cannot be 
determined by cytology alone
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Case 2:
63 y/o male with diabetes, hypertension, sleep apnea. 
Recent imaging performed to evaluate vague 
symptoms of abdominal pain demonstrates a 2.5 cm 
mass in the pancreatic tail
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Pancreatic neuroendocrine tumors

ÅCellular smear with clean 
background
ÅLoosely cohesive clusters and 

individual scattered cells
ÅPlasmacytoid is common
ÅUniform, round to oval 
ÅCoarse, granular chromatin
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WHO Classification of Tumours Editorial Board. Digestive system tumours [Internet]. Lyon (France): International Agency for 
Research on Cancer; 2019 [cited 2025Jan15]. (WHO classification of tumours series, 5th ed.; vol. 1). Available from: 
https://tumourclassification.iarc.who.int/chapters/31
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Pancreatic neuroendocrine 
carcinomas
ÅSubtypes include small cell and 

large cell
ÅGenetic alterations in p16, TP53
ÅCytology is essentially identical 

to their counterparts in other 
organs
ÅSmall: nuclei are oval/elongated, 

hyperchromatic, scant cytoplasm, 
molding, crush artifact, necrosis 
and apoptosis
ÅLarge: Large, pleomorphic cells 

with prominent nucleoli, naked 
nuclei, molding, mitoses, necrosis, 
peripheral palisading, rosette-like 
structure

PMID: 32246504
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45 y/o male with pancreatic head mass measuring 4.4 x 4.0 
cm. 
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Case 3:

34 y/o female presented with vague abdominal 
pain. CT showed a 2 cm mass in the pancreatic 
head. EUS was performed.
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Solid pseudopapillary neoplasm (SPN)

ÅNumerous discohesive small and 
monomorphic cells
ÅCytoplasm eosinophilic or foamy
ÅNuclear grooves

ÅCells clinging to thin branching 
vessels
ÅDelicate fibrovascular cores with 

myxoid stroma (magenta on 
Romanowsky stains)

ÅHemorrhagic debris, foamy 
histiocytes and multinucleated 
giant cells but can be clean 
background
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Acinar Cell Carcinoma
ÅVery cellular specimen
ÅPolygonal cells with cytoplasmic 

granules
ÅCoarsely clumped chromatin with 

nucleoli
ÅUniform population
ÅCan be highly discohesive
ÅNecrosis
ÅNo hallmark genetic mutation
ÅIHC: Trypsin, chymotrypsin, BCL10 are 

most sensitive
ÅCan have focal positivity for 

neuroendocrine markers

PMID: 32461075
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Cystic

Mucinous
Intraductal 
papillary 

mucinous 
neoplasm

IPMN

Mucinous Cystic 
Neoplasm

MCN

Cystic Adeno

Non-mucinous

Solid 
pseudopapillary 

neoplasm

SPN

Cystic 
Neuroendocrine Pseudocyst Serous 

Cystadenoma

SCA
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Carcinoembryonic antigen (CEA)

ÅCEA is considered the most accurate marker for differentiation of 
mucinous from non-mucinous
ÅGreater than 192 ng/mL: 75% sensitivity and 84% specificity for 

mucinous cysts
ÅOther studies have suggested lower sensitivity and specificity (63% and 62% 

respectively

ÅLess than 5 ng/mL: 95% specificity and 50% sensitivity for non-
mucinous cysts
ÅSufficient cyst fluid to assess CEA levels can be difficult in small cysts
ÅNot able to identify cysts with high-grade dysplasia or invasive 

carcinoma

PMID: 15131794, 16111956, 23845445
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Amylase

ÅUseful in excluding pseudocyst from other types of pancreatic 
cysts
Å<250 IU/L is 98% specific for excluding a pseudocyst

ÅHigh levels can be found in SCA, IPMN, and MCN
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Mutational profile

ÅSCA: VHL
ÅSPN: CTNNB1
ÅIPMN/MCN: KRAS, RNF43
ÅIPMN: GNAS
ÅHigh-grade dysplasia or invasive 

carcinoma in IPMNs was 
associated with the presence of a 
mutation in SMAD4, TP53, LOH 
chromosome 17 (RNF43 or TP53 
loci), or aneuploidy in 
chromosomes 5p, 8p, 13q, 18q

PMID: 21775669, 27926366

https://pubmed.ncbi.nlm.nih.gov/21775669/
https://pubmed.ncbi.nlm.nih.gov/27926366/
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Most of the time: What you hope for:

ISBN: 978-3-319-16589-9

Case 4: 

60 y/o female with mass in the body of the pancreas
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Serous cystadenoma (SCA)

Cytology
Proteinaceous debris and blood with 
few epithelial cells (cuboidal-type)

Glycogen rich epithelial cells

Hemosiderin-laden macrophages

Seldom diagnostic

Chemistry

CEA < 5ng/mL

Mutations

VHL mutation

LOH of 3p
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Pseudocyst

Cytology
No epithelium

Inflammation

Hematoidin-like 
pigment

Chemistry

Amylase high

CEA <5 ng/mL

Mutations

None
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41 y/o male with history of 
hypertension and alcohol use 
disorder. Was found to have 
biliary obstruction secondary to 
cystic lesion.
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Other non-neoplastic cysts

ÅRetention cysts
ÅCyst secondary to bacterial or parasitic infection
ÅLymphoepithelial cysts
ÅCongenital cysts
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Case 5:
70 y/o male presented with vague 
abdominal pain. Imaging demonstrated a 
cystic mass in the pancreatic head with 
significant dilation of the main pancreatic 
duct. EUS was performed
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Mucinous Cystic Pancreatic lesions

ÅMucinous Cystic Neoplasm 
(MCN)
ÅIntraductal papillary mucinous 

neoplasm (IPMN)
ÅCystic Adenocarcinoma

Mucin

Dysplasia

DDx:
MCN
IPMN

+/-  invasive 
carcinoma

Adenocarcinoma

Pancreas, cyst, FNA:
- Epithelial component
- Dysplasia/adenocarcinoma
- Evaluation of mucin
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Mucinous Cystic Neoplasm (MCN)

Cytology

Cytoplasmic mucin

Evaluate for Dysplasia

Ovarian-type stroma 
not present in aspirate

Chemistry

High cyst fluid CEA
ыӄΝΦΞШŰŊоůxь

Elevated serum CA19-
9 

Mutations
KRAS mutation in 50-

60% of cases

RNF43 mutations (loss 
of function)

TP53 mutations are 
rare
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Intraductal papillary mucinous neoplasm 
(IPMN)

Cytology
Cytoplasmic mucin and 

extracellular mucin

Evaluate for Dysplasia

Papillary structures

Chemistry

High cyst fluid CEA
ыӄΝΦΞШŰŊоůxь

Mutations
KRAS mutation 60-80% 

of cases

GNAS mutations 50-
70%

RNF43 mutations 50% 

TP53 in 10-40% of high 
grade IPMNs

Gastric appearing epithelium? Ą љŊċƚƣƖŔĦШƣǃƓĲШĲƓŔƣőĲũŔƨůЯШĦċŰŰŸƣШĲǂĦũƨĬĲШ
gastric contamination or a low-ŊƖċĬĲШŊċƚƣƖŔĦШƣǃƓĲШfÂ~ њ
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Intraductal Oncocytic Papillary Neoplasm (IOPN)

Cytology
Large round nucleus, prominent 

nucleolus, eosinophilic cytoplasm

Cytoplasmic mucin

Considered high-grade dysplastic 
neoplasms

Chemistry

High cyst fluid CEA

ыӄΝΦΞШŰŊоůxье

Mutations

Recurrent fusions in PRKACA 
and PRKACB

PMID: 37604731
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Evaluation of dysplasia

ÅHigh grade atypia
ÅA cell smaller than a 12-µ 

duodenal enterocyte with high 
N/C ratio and abnormal 
chromatin (hyper- or 
hypochromatic)
ÅCannot distinguish in situ from 

invasive on aspirates
ÅUnclear reproducibility

PMID: 30257067
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Dichotomy of Pancreatic ductal 
carcinogenesis

Nontumoral intraepithelial 
neoplasms

ÅPanINs 
ÅIncidental (no known imaging 

correlate) 
ÅMicroscopic form of dysplasia

Tumoral Intraepithelial neoplasms
ÅCystic and papillary
ÅIPMN
ÅMain duct: ~45% have invasive 

component at surgical resection
ÅBranch duct: ~20% have invasive 

component at surgical resection

ÅMCN
Å~10% have invasive component

PMID: 21775669

https://pubmed.ncbi.nlm.nih.gov/21775669/
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Pancreatic Cysts

Benign

Lymphoepithelial 
cyst Pseudocyst Serous 

cystadenoma

Intermediate

IPMN MCN

Malignant

Adenocarcioma
Solid 

pseudopapillary 
neoplasm

PanNET

Mucinous
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Management of pancreatic cysts

Benign

иMinimal or no 
surveillance

Has malignant 
potential 

иSurveillance
иSurgery

High-grade 
dysplasia or invasive 

carcinoma

иSurgery
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Recommendations for surgery vs surveillance 

PMID: 33593706, 28735806


