
11

VM100 Aspiration CytologyVM100 Aspiration Cytology
of the Thyroidof the Thyroid

Michael Henry, M.D.
Mayo Clinic, Rochester MN

© 2007 College of American Pathologists.  Materials 
are used with the permission of the faculty.



22

Slide evaluationSlide evaluation

HistoryHistory
Number and types of nodules, age, Number and types of nodules, age, RadRad

Low PowerLow Power
Cellularity: arrangement of cells, Cellularity: arrangement of cells, 
heterogeneityheterogeneity
Background: colloid, cystic changeBackground: colloid, cystic change

High PowerHigh Power
Types of cells: Follicular, PTC, other epithelialTypes of cells: Follicular, PTC, other epithelial
Background cells: Background cells: lymphslymphs, PC, giant cells, PC, giant cells
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Diagnostic TerminologyDiagnostic Terminology

MayoMayo
Non DiagnosticNon Diagnostic

Cyst/AcellularCyst/Acellular

NegativeNegative
HASH, BTNHASH, BTN

SuspiciousSuspicious
FN/HN/PTC/OtherFN/HN/PTC/Other

PositivePositive
PTC/Medullary/AnaPTC/Medullary/Ana--
plastic/Otherplastic/Other

Pap SocietyPap Society
Non DiagnosticNon Diagnostic

Cyst/AcellularCyst/Acellular

NegativeNegative
HASH, BTNHASH, BTN

IndeterminateIndeterminate
Cellular Follicular LesionsCellular Follicular Lesions

SuspiciousSuspicious
FN/HN/PTC/OtherFN/HN/PTC/Other

PositivePositive
PTC/Medullary/AnaPTC/Medullary/Ana--
plastic/Otherplastic/Other
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Diagnostic CategoriesDiagnostic Categories

NONNON--DIAGNOSTICDIAGNOSTIC

MinimumMinimum of 6 fragments of well of 6 fragments of well 
preserved epithelium on two slidespreserved epithelium on two slides
Smears with fewer cells should be Smears with fewer cells should be 
interpreted with extreme cautioninterpreted with extreme caution
A descriptive diagnosis with comment on A descriptive diagnosis with comment on 
cellularity is indicatedcellularity is indicated
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NEGATIVENEGATIVE

ThyroiditisThyroiditis
Benign Thyroid NoduleBenign Thyroid Nodule

Benign CystsBenign Cysts
Colloid NoduleColloid Nodule
Nodular GoiterNodular Goiter

Diagnostic CategoriesDiagnostic Categories
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SUSPICIOUSSUSPICIOUS
Cellular follicular lesionsCellular follicular lesions
Follicular neoplasiaFollicular neoplasia
HHüürthle cell lesionsrthle cell lesions
Preparations which are suggestive but not Preparations which are suggestive but not 
diagnostic for other malignanciesdiagnostic for other malignancies

Diagnostic CategoriesDiagnostic Categories
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POSITIVE FOR MALIGNANCYPOSITIVE FOR MALIGNANCY

Includes any preparation where an Includes any preparation where an 
unequivocal diagnosis of malignancy can be unequivocal diagnosis of malignancy can be 
mademade
Should be as specific as possibleShould be as specific as possible

Diagnostic CategoriesDiagnostic Categories
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NIH Thyroid Consensus ConferenceNIH Thyroid Consensus Conference

Oct 22Oct 22--23: Bethesda MD23: Bethesda MD
Similar to TBS conference with web based Similar to TBS conference with web based 
comment periodscomment periods
http://http://thyroidfna.cancer.gov/forums/defauthyroidfna.cancer.gov/forums/defau
lt.aspxlt.aspx
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American Association of Clinical Endocrinologists: Medical American Association of Clinical Endocrinologists: Medical 
Guidelines for Diagnosis and Management of Thyroid Nodules: Guidelines for Diagnosis and Management of Thyroid Nodules: 

EndocrEndocr PractPract. 2006;12(1) 63. 2006;12(1) 63--102102

FNAFNA

Non 
DiagnosticFN/HNSusp or Pos 

for malignancyBenign

SurgeryFollow up, 
PEI or LT4

PEI: ETOH injection
LT4: Levothyroxine

Scintigraphy

Cold Hot
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Mayo Surgical FollowMayo Surgical Follow--up Experienceup Experience
(5,722 FNAs with 1,219 surgical follow up from 2001(5,722 FNAs with 1,219 surgical follow up from 2001--2005) 2005) 

Histology Diagnosis N(%)Histology Diagnosis N(%)

Cytology DiagnosisCytology Diagnosis

BenignBenign
Follicular/  Follicular/  

Hurthle Cell Hurthle Cell 
AdenomaAdenoma

FollFoll/ / 
Hurth Hurth 

CaCa
PTCPTC

Other Other 
Thyroid Thyroid 
CancerCancer

NonNon--
Thyroid Thyroid 
CancerCancer

NondiagnosticNondiagnostic 68 (55)68 (55) 41 (33)41 (33) 3 (2)3 (2) 9 (7)9 (7) 0 (0)0 (0) 2 (1)2 (1)

NegativeNegative 215 (70)215 (70) 66 (21)66 (21) 5 (2)5 (2) 16 (5)16 (5) 1 (0)1 (0) 5 (2)5 (2)

Suspicious for Suspicious for 
Follicular/Hurthle Follicular/Hurthle 

NeoplasmNeoplasm 55 (16)55 (16) 242 (72)242 (72) 18 (5)18 (5) 22 (7)22 (7) 0 (0)0 (0) 1 (0)1 (0)

Suspicious for Papillary Suspicious for Papillary 
CancerCancer 16 (15)16 (15) 16 (14)16 (14) 2 (2)2 (2) 75 (68)75 (68) 2 (2)2 (2) 0 (0)0 (0)

Suspicious for Suspicious for 
Malignancy, NOSMalignancy, NOS 8 (27)8 (27) 5 (17)5 (17) 1 (3)1 (3) 0 (0)0 (0) 6 (20)6 (20) 10 (33)10 (33)

PositivePositive 3 (1)3 (1) 4 (1)4 (1) 3 (1)3 (1) 262 (85)262 (85) 15 (5)15 (5) 22 (8)22 (8)
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Nodular Goiter              Adenomatoid                   Follicular
Nodule          Neoplasm

Cellularity

0

++++

Colloid

Uniformity

Arrangement

Degenerative
Changes

Sheets

Microfollicles

Differential Diagnosis in Cases with Follicular Cells
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Case 1Case 1

45 YO male with multinodular thyroid 45 YO male with multinodular thyroid 
glandgland
Cystic on USCystic on US
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Non DiagnosticNon Diagnostic

Cyst contents with inadequate Cyst contents with inadequate 
numbers of thyroid epithelial cells numbers of thyroid epithelial cells 

for evaluationfor evaluation
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Case 2Case 2

55 YO female with multinodular thyroid 55 YO female with multinodular thyroid 
glandgland
Partially cystic on US, aspirate of cellular Partially cystic on US, aspirate of cellular 
areasareas
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Nodular Goiter              Adenomatoid                   Follicular
Nodule          Neoplasm

Cellularity

0

++++

Colloid

Uniformity

Arrangement

Degenerative
Changes

Sheets

Microfollicles

Case 2
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NegativeNegative

Benign Thyroid NoduleBenign Thyroid Nodule
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BTNBTN

ColloidColloid
Benign follicular cells in sheets, follicles and Benign follicular cells in sheets, follicles and 
single cellssingle cells
May see HMay see Hüürthle cell metaplasiarthle cell metaplasia
Degenerative changes are common with Degenerative changes are common with 
histiocytes, stromal fragments, giant cells histiocytes, stromal fragments, giant cells 
and cholesterol crystalsand cholesterol crystals
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Case 3Case 3

65 YO female with single 3cm solid nodule65 YO female with single 3cm solid nodule



1919

Nodular Goiter              Adenomatoid                   Follicular
Nodule          Neoplasm

Cellularity

0

++++

Colloid

Uniformity

Arrangement

Degenerative
Changes

Sheets

Microfollicles

Case 3
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SuspiciousSuspicious

Suspicious for Follicular Suspicious for Follicular 
NeoplasmNeoplasm
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Follicular NeoplasiaFollicular Neoplasia

Cytologically cannot distinguish between Cytologically cannot distinguish between 
follicular adenoma and follicular carcinomafollicular adenoma and follicular carcinoma
The term Follicular Neoplasm encompasses The term Follicular Neoplasm encompasses 
both adenoma and carcinomaboth adenoma and carcinoma
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Nodular Goiter              Adenomatoid                   Follicular
Nodule          Neoplasm

Cellularity

0

++++

Colloid

Uniformity

Arrangement

Degenerative
Changes

Sheets

Microfollicles

Case 3A
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Nodular Goiter              Adenomatoid                   Follicular
Nodule          Neoplasm

Cellularity

0

++++

Colloid

Uniformity

Arrangement

Degenerative
Changes

Sheets

Microfollicles

Case 3B
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Case 4Case 4

57 YO male with single 4 cm nodule57 YO male with single 4 cm nodule
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SuspiciousSuspicious

Suspicious for Hurthle Cell Suspicious for Hurthle Cell 
NeoplasmNeoplasm
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HHüürthle Cell Neoplasmrthle Cell Neoplasm

Monomorphic cell population with isolated Monomorphic cell population with isolated 
cells or loosely cohesive sheets or folliclescells or loosely cohesive sheets or follicles
Abundant, granular cytoplasmAbundant, granular cytoplasm
Prominent nucleoliProminent nucleoli
Scant to absent colloidScant to absent colloid
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Case 5Case 5

37 YO male with 2 nodules on the right 37 YO male with 2 nodules on the right 
and left.and left.
US shows small calcificationsUS shows small calcifications
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Positive for malignancyPositive for malignancy

Papillary CarcinomaPapillary Carcinoma
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Papillary CarcinomaPapillary Carcinoma

Cellular smears with papillary fragments and Cellular smears with papillary fragments and 
monolayered sheetsmonolayered sheets
Cells are variable in shapeCells are variable in shape
Nuclei are large with finely granular chromatinNuclei are large with finely granular chromatin
Nuclear membranes are wrinkled with linear Nuclear membranes are wrinkled with linear 
grooves or multilobation (popcorn)grooves or multilobation (popcorn)
Intranuclear cytoplasmic inclusions may be seenIntranuclear cytoplasmic inclusions may be seen
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Papillary CarcinomaPapillary Carcinoma

Adjunct features include:Adjunct features include:

Psammoma bodiesPsammoma bodies
Multinucleated giant cellsMultinucleated giant cells
Degenerative cystic changesDegenerative cystic changes
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Psammoma Body Giant Cell
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Case 6Case 6

27 YO female with single solid nodule27 YO female with single solid nodule
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Positive for malignancyPositive for malignancy

Medullary CarcinomaMedullary Carcinoma
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Medullary CarcinomaMedullary Carcinoma

Cellular smears with numerous isolated Cellular smears with numerous isolated 
cells and small syncytial groupscells and small syncytial groups
Cells are round to spindled with eccentric Cells are round to spindled with eccentric 
nucleinuclei
Nuclei are variable in shape and Nuclei are variable in shape and 
multinucleation is commonmultinucleation is common
May have intranuclear inclusionsMay have intranuclear inclusions
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Medullary CarcinomaMedullary Carcinoma

The cytoplasm is pale and variable in The cytoplasm is pale and variable in 
amountamount
Cytoplasm may contain red granules in Cytoplasm may contain red granules in 
Romanowsky stained preparationsRomanowsky stained preparations
Extracellular amyloid may be stained with Extracellular amyloid may be stained with 
Congo Red or Thioflavin T stainsCongo Red or Thioflavin T stains
Immunocytochemical stains for calcitonin Immunocytochemical stains for calcitonin 
are very helpfulare very helpful
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Congo Red Apple Green Birefringence
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Medullary Carcinoma: Calcitonin
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Case 7Case 7

80 YO male with large fast growing 80 YO male with large fast growing 
thyroid massthyroid mass
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Positive for malignancyPositive for malignancy

Anaplastic CarcinomaAnaplastic Carcinoma



4040

Anaplastic CarcinomaAnaplastic Carcinoma

Cellularity is inversely proportional to Cellularity is inversely proportional to 
stromal fibrosisstromal fibrosis
Isolated cells with obviously malignant Isolated cells with obviously malignant 
featuresfeatures
May have a giant cell or spindle cell patternMay have a giant cell or spindle cell pattern
Prominent tumor diathesisProminent tumor diathesis
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Case 8Case 8

65 YO male with 2 nodules on the right 65 YO male with 2 nodules on the right 
and left.and left.
History of renal cell carcinomaHistory of renal cell carcinoma
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Positive for malignancyPositive for malignancy

Metastatic Renal Cell CarcinomaMetastatic Renal Cell Carcinoma
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Metastatic NeoplasmsMetastatic Neoplasms

Unusual but may be the first presentation Unusual but may be the first presentation 
with an unknown primarywith an unknown primary
Common sites; Kidney, Breast, LungCommon sites; Kidney, Breast, Lung
Renal cell resembles Hurthle cell changesRenal cell resembles Hurthle cell changes
Ductal carcinoma may resemble medullary Ductal carcinoma may resemble medullary 
or follicular neoplasmsor follicular neoplasms
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