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Cytopathology refers to diagnostic 
techniques that are used to 

examine cells
 

from various body 
sites to determine the cause

 
or 

nature of disease



Cytopathology history



Cytopathology HistoryCytopathology History
The The First First EErara –– 19th century19th century

The Second Era The Second Era –– development and expansiondevelopment and expansion
Father of cytopathology Father of cytopathology Dr George PapanicolaouDr George Papanicolaou

The Third Era The Third Era –– consolidationconsolidation
Dr Leopold Koss Diagnostic CytologyDr Leopold Koss Diagnostic Cytology

The Fourth Era The Fourth Era –– The Bethesda System for Reporting The Bethesda System for Reporting 
Cervical/Vaginal Cytology DiagnosesCervical/Vaginal Cytology Diagnoses
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Advantages of CytopathologyAdvantages of Cytopathology

Samples can be: Samples can be: 

collectedcollected
 

easily and qiuckly easily and qiuckly 

prepared, stained and interpretedprepared, stained and interpreted
 

quicklyquickly

InexpensiveInexpensive

Little or no riskLittle or no risk to the patientto the patient



Cytologic examinations Cytologic examinations identify diseaseidentify disease
processprocess

neoplasia vs inflammationneoplasia vs inflammation

specific vs nonspecific inflammationspecific vs nonspecific inflammation

Direct Direct therapytherapy

Form Form prognosisprognosis

Determinate next Determinate next diagnostic proceduresdiagnostic procedures



Disadvantages of CytopathologyDisadvantages of Cytopathology

IT IS NOT ALWAYS POSSIBLE TO:IT IS NOT ALWAYS POSSIBLE TO:

localize neoplastic lesionlocalize neoplastic lesion

distinguishe preinvasive of invasive cancerdistinguishe preinvasive of invasive cancer

distinguishe reactive of dysplastic and   distinguishe reactive of dysplastic and   
neoplastic changesneoplastic changes

determine tumor typedetermine tumor type





Advantages of HistopathologyAdvantages of Histopathology

Microscopic examination usualy is Microscopic examination usualy is 
much much less demandingless demanding

Ability to evaluate Ability to evaluate architecturearchitecture

Ability to Ability to cut additional sectioncut additional section for for 
special stainsspecial stains



Disadvantages of HistopathologyDisadvantages of Histopathology

TimeTime required to create sectionsrequired to create sections

Identification of certain Identification of certain type of cellstype of cells ––
small cell carcinoma vs lymphomasmall cell carcinoma vs lymphoma



Always use histopathologyAlways use histopathology
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!

To examine To examine marginesmargines of resectionof resection

To examine stromal To examine stromal invasioninvasion and deep and deep 
of invasionof invasion

Gross/cytopathologyGross/cytopathology discrepanciesdiscrepancies



Cytopathology should not be Cytopathology should not be 
compared to histopathology!!!compared to histopathology!!!

Used together will provide rapid Used together will provide rapid 
and most accurate diagnosis!!!!and most accurate diagnosis!!!!
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Cytopathology MethodsCytopathology Methods

1.1.
 
Exfoliative cytologyExfoliative cytology

 
––

 
spontaneosly spontaneosly 

shed cells in body fluidsshed cells in body fluids

2. 2. Abrasive cytologyAbrasive cytology
 

––
 

dislodges cells dislodges cells 
from body surfaces from body surfaces 

3. 3. Fine needle aspiration cytologyFine needle aspiration cytology
 

––
 FN, FNA, FNAB, FNACFN, FNA, FNAB, FNAC



Cytopathology MethodsCytopathology Methods

1.1.
 
Exfoliative cytologyExfoliative cytology

 
––

 
spontaneosly spontaneosly 

shed cells in body fluidsshed cells in body fluids

UrineUrine

CSFCSF

SputumSputum

Effusions in body cavities (pleura, Effusions in body cavities (pleura, 
pericardium, peritoneum)pericardium, peritoneum)



2. 2. Abrasive cytologyAbrasive cytology
 

––
 

dislodges cells dislodges cells 
from body surfacesfrom body surfaces

ImprintImprint
ScrapingScraping
Endoscopic brushing of mucosal Endoscopic brushing of mucosal 
surfacessurfaces
Washing (lavage) of mucosal or Washing (lavage) of mucosal or 
serosal surfacesserosal surfaces
SwabSwab



3. 3. Fine needle aspiration cytologyFine needle aspiration cytology
 

––
 

FN, FN, 
FNA, FNAB, FNACFNA, FNAB, FNAC

Superficial nodules and organsSuperficial nodules and organs -- easily easily 
targetedtargeted

Deep organs Deep organs –– guidance of CT, USguidance of CT, US







Intraoperative CytopathologyIntraoperative Cytopathology



Intraoperative CytopathologyIntraoperative Cytopathology

AccurateAccurate

FastFast

More complete samplingMore complete sampling

Preserves tissue for permanent sectionsPreserves tissue for permanent sections



Slide PreparationSlide Preparation

Conventional preparationConventional preparation

Liquid based preparationLiquid based preparation

Cell blockCell block
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StainsStains

Romanowsky type stainsRomanowsky type stains (for air (for air 
dried slides)dried slides)

Papanicolaou stainsPapanicolaou stains (for immediate (for immediate 
fixated slides)fixated slides)



StainsStains

Romanowsky type stainsRomanowsky type stains (for air (for air 
dried slides)dried slides)

Wright’s stainWright’s stain
Giemsa stainGiemsa stain
Wright’s Giemsa stainWright’s Giemsa stain
May May GGrunwald Giemsa stainrunwald Giemsa stain
DiffDiff--

 
Quik stainQuik stain



Cytoplasmatic 
features are better 

preserved

Nuclear and 
nucleolar features 
are less preserved

Diff-Quik
 

stain



Papanicolaou stainsPapanicolaou stains –– for immediate for immediate 
fixated slidesfixated slides

considerable time!!!considerable time!!!



Nuclear and 
nucleolar features 

are better preserved

Cytoplasmic 
changes and 

microorganisms 
are not 

demonstrated

Papanicolaou
stain



Fixation and Staining EffectsFixation and Staining Effects

ArtifactArtifact

Nuclear/ cytoplasmic ratioNuclear/ cytoplasmic ratio

Chromatin pattern and colorChromatin pattern and color

Nucleolar appearanceNucleolar appearance

Cytoplasmic featuresCytoplasmic features

Extracellular matrix visiability Extracellular matrix visiability 
and colorand color



Additional StainsAdditional Stains

CytochemistryCytochemistry

Ziehl-Neelsen stain

PAS stain



ImmunocytochemistrImmunocytochemistryy
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Diagnostic CytologyDiagnostic Cytology

FluidsFluids



Cavity FluidsCavity Fluids

AbdominalAbdominal

PleuralPleural

PericardialPericardial

SynovialSynovial

CSFCSF



Cavity FluidsCavity Fluids

Sampling techiquesSampling techiques

appearance during collectionappearance during collection

EDTA to prevent clottingEDTA to prevent clotting

direct smear  direct smear  --
 

delayed processingdelayed processing

Cell concentrationCell concentration

Protein concentrationProtein concentration



Cavity FluidsCavity Fluids

TRANSUDATETRANSUDATE

EXUDATEEXUDATE

MODIFIED TRANSUDATEMODIFIED TRANSUDATE



Cavity FluidsCavity Fluids

Cell concentrationCell concentration

Making slidesMaking slides

Staining Staining –– ( keep one or two slides in ( keep one or two slides in 
reserve, esspecialy if visiable clumps of reserve, esspecialy if visiable clumps of 
cells)cells)



clusters



Fluid ExaminationFluid Examination

Gross appearance of stained slideGross appearance of stained slide

Scan using low magnificationScan using low magnification

Examine details using oil lensExamine details using oil lens

Ad special stains as indicatedAd special stains as indicated



DescriptionDescription

Adequacy Adequacy –– on siteon site

Background Background –– necrotic, mucinous.....necrotic, mucinous.....

Cell concentration Cell concentration –– high, low........high, low........

Cell preservation Cell preservation –– lysis...........lysis...........

Inflammatory cells Inflammatory cells –– which? dominant?which? dominant?

Lining cells Lining cells –– mesothelial, epithelial.....mesothelial, epithelial.....

Cells of interest Cells of interest –– tumor cells........tumor cells........



TRANSUDATETRANSUDATE

Protein concentrationProtein concentration<<2,5g/dl2,5g/dl

TNCC TNCC <<1500 cells/1500 cells/µµgg

MACROPHAGESMACROPHAGES



hemosiderophage

macrophage



TRANSUDATETRANSUDATE

MACROPHAGESMACROPHAGES

MESOTHELIAL CELLS



mesothelial cells



TRANSUDATETRANSUDATE

MACROPHAGESMACROPHAGES

MESOTHELIAL CELLSMESOTHELIAL CELLS

LYMPHOCYTESLYMPHOCYTES



lymphocytes



MODIFIED TRANSUDATEMODIFIED TRANSUDATE

Moderate protein concentration 2,5Moderate protein concentration 2,5-- 7,5g/dl7,5g/dl
Moderate cellularity 1000Moderate cellularity 1000--7000 cells/7000 cells/µµgg
Cardiovascular diseaseCardiovascular disease
Neoplastic diseaseNeoplastic disease
FIPFIP
Rupture of urinary bleadderRupture of urinary bleadder
Hepatic diseaseHepatic disease



EXUDATEEXUDATE



EXUDATEEXUDATE

High protein concentration High protein concentration >> 3,0 g/dl3,0 g/dl

High TNCC High TNCC >> 7000 cells/7000 cells/µµgg

--
 

NONSPECIFICNONSPECIFIC

--
 

SPECIFICSPECIFIC



NONSPECIFICNONSPECIFIC

 
EXUDATEEXUDATE



NONSPECIFICNONSPECIFIC
 EXUDATEEXUDATE

Terminology:Terminology:

--
 

acute, subacute, chronic         acute, subacute, chronic         

--
 

predominant cellspredominant cells



neutrophilic effusion



eosinophilic effusion



“mixed cellularity” effusion



lymphocytic effusion



Giant multinucleated 
cell –

 
Langhans type



Feline Infectious Peritonitis Feline Infectious Peritonitis --
 

FIPFIP
Abdominal and/or thoracic effusion in catsAbdominal and/or thoracic effusion in cats

High protein concentration High protein concentration >> 3,53,5

LowLow--moderate number of cellmoderate number of cell

CytopaCytopatthology: hology: 

eosinophilic backgroundeosinophilic background

large number of neutrophilslarge number of neutrophils

lesser number of   macrophages, lesser number of   macrophages, 
mesothelial cells, lymphocytes and plasma mesothelial cells, lymphocytes and plasma 
cellscells



SPECIFICSPECIFIC

 
EXUDATEEXUDATE



SPECIFICSPECIFIC
 EXUDATEEXUDATE

Lupus erythematosus SLELupus erythematosus SLE



LE cell



Malignant EffusionMalignant Effusion

Primary tumors:Primary tumors:

MESOTHELIOMAMESOTHELIOMA



mesothelioma mesothelioma

mesothelioma EMA stain -

 

mesothelioma



LYMPHOPROLIFERATIVELYMPHOPROLIFERATIVE

DISORDERSDISORDERS



acute lymphoblastic leukemia non-Hodgkin lymphoma

multiple myeloma large cell lymphoma



Secondary tumorsSecondary tumors

METASTATIC TUMORSMETASTATIC TUMORS



adenocarcinoma adenocarcinoma

liposarcoma malignant melanoma



Positivity of fluidsPositivity of fluids

60% 60% --  70% 70% --  90%90%



Hemorrhagic EffusionsHemorrhagic Effusions

Presence of hemosiderophagesPresence of hemosiderophages

Absence of plateletsAbsence of platelets

Hemostatic defectHemostatic defect

TraumaTrauma

Neoplasia Neoplasia 
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Fine Needle Aspiration CFine Needle Aspiration Cytologyytology

Gross appearance of the stained slideGross appearance of the stained slide

Scan using low magnification Scan using low magnification --
cellularitycellularity

Examine areas of interest:Examine areas of interest:

backgroundbackground (erytrocytes, necrosis, (erytrocytes, necrosis, 
preservation of cells)preservation of cells)

cell types, distribution, organisationcell types, distribution, organisation

request request special stainsspecial stains if requiredif required



Cell TypesCell Types

EpithelialEpithelial
glandularglandular
squamoussquamous

Stromal Stromal –– mesenchymalmesenchymal
fibrofibro
chondrochondro
osteoosteo
neuroendocrineneuroendocrine

Inflammatory cellsInflammatory cells



squamous glandular

mesenchymal
neuroendocrine



The first  important decision is:The first  important decision is:

INFLAMMATION VS NEOPLASIAINFLAMMATION VS NEOPLASIA



Infective Agents  Infective Agents  



cryptoccocus parasytic

 

eggs

pneumocystis

 

carinii worm



Cellular ChangesCellular Changes



Cellular changes induced by 

Herpes simplex virus infection



TUMORS



Tumor Cell TypesTumor Cell Types

Round to caudate large cells Round to caudate large cells ––
epithelialepithelial tumorstumors



caudate

round 



Tumor Cell TypesTumor Cell Types

Spindle  to stelate small to medium Spindle  to stelate small to medium 
cells cells –– mesenchymalmesenchymal tumorstumors



spindle
spindle



Tumor Cell TypesTumor Cell Types

Discrete small to medium round Discrete small to medium round 
cells cells –– lymphoproliferativelymphoproliferative diseases, diseases, 

neuroendocrineneuroendocrine tumors,               tumors,               
poorly differentiatedpoorly differentiated tumorstumors



round small round small



Cell OrganisationCell Organisation

Papillary structuresPapillary structures
ClustersClusters
SheetsSheets
Glandular formationsGlandular formations
Honey combingHoney combing
MouldingMoulding



papillary cluster

honey combing moulding



Second important decision is:Second important decision is:

BENIGN VS MALIGNANTBENIGN VS MALIGNANT



BENIGN TUMORSBENIGN TUMORS



adenoma papilloma



Criteria of MalignancyCriteria of Malignancy

Nuclear featuresNuclear features
HyperchromasiaHyperchromasia
AnisokaryosisAnisokaryosis
High N/C ratioHigh N/C ratio
MultinucleationMultinucleation
Mitotic figures Mitotic figures ––
increases/abnormalincreases/abnormal
Nucleoli large/variable shapedNucleoli large/variable shaped



HyperchromasiaHyperchromasia
AnisokaryosisAnisokaryosis

High N/C ratioHigh N/C ratio



multinucleationmultinucleation



atypical mitosis



nucleolar

 

features



Cytoplasmic featuresCytoplasmic features

VacuolisationVacuolisation

KeratinizationKeratinization

CannibalismCannibalism



vacuolisation



keratinization



cannibalism



FNA PositivityFNA Positivity

90%90%--100%100%

Our results (798 cases of lung FNA)Our results (798 cases of lung FNA)

54% positive for malignancy54% positive for malignancy

36% negative for malignancy36% negative for malignancy

10% inadequate10% inadequate



Lesions that can mimic many criteria Lesions that can mimic many criteria 
of malignancy:of malignancy:

HyperplasiaHyperplasia

Reactive changesReactive changes

Regenerative and reparative changesRegenerative and reparative changes



MIMIC MALIGNANCY
OR

REAL MALIGNANCY ?????



hyperplasia

repair

reactive changes

reactive changes



SPRIGGS I BODDINGTON (1989)SPRIGGS I BODDINGTON (1989)

““THERE IS NO KNOWN CRITERION THERE IS NO KNOWN CRITERION 
NOR CONSTELLATION OF NOR CONSTELLATION OF 

CRITERIA WHICH ARE CRITERIA WHICH ARE 
UNIVERSALLY DIAGNOSTIC OF UNIVERSALLY DIAGNOSTIC OF 

MALIGNANCY”MALIGNANCY”



Future Challenges for Veterinary Future Challenges for Veterinary 
CytopathologyCytopathology

Image guided FNA cytologyImage guided FNA cytology

TelecytologyTelecytology

Use of additionUse of additionaal stainsl stains

CytochemistryCytochemistry

ImmunocytochemistryImmunocytochemistry
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SummarySummary
Cytology is diagnostic methodCytology is diagnostic method

Cytology is quick, inexpensive and accurate Cytology is quick, inexpensive and accurate 
method, with a little risk to patientmethod, with a little risk to patient

Requires good communication with Requires good communication with 
clinicians and correlation with other clinicians and correlation with other 
diagnostic methodsdiagnostic methods

Requires continual learning and educationRequires continual learning and education

Enjoy!!!!!!!Enjoy!!!!!!!



33th EUROPIAN CONGRESS OF CYTOLOGY33th EUROPIAN CONGRESS OF CYTOLOGY
MADRID 14MADRID 14--17. October17. October
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