
How to Handle Thyroid FNA

Maoxin Wu, MD, PhD

Chief of Cytopathology

Director of Fine Needle Aspiration (FNA) and Core Biopsy Services

Clinical Professor, Department of Pathology 

Joint appointment, Department of Surgery

Stony Brook Medicine

Adjunct Professor of Pathology

Icahn School of Medicine at Mount Sinai





Compartmental Model

Pathologist

Surgeon

EndocrinologistOncologist

Radiologist

Patient



Multidisciplinary Model

Pathology team

Surgical team

Non-surgical clinical teamOncology team

Radiology team

Patient



Who should perform Thyroid 
FNA?  

 Radiologists

 Endocrinologists

 Interventional Clinician Cytopathologists





Is a Cytopathologist competent 
enough to perform ultrasound-
guided FNA ? 



Comparative Studies of 300 Head and 
Neck FNAs Performed by 

Non-pathologists and a Cytopathologist 
with and without Ultrasound Guidance 

- Evidence for improved diagnostic value with 
ultrasound guided FNA performed by a 

Cytopathologist



Diagnostic Rates of FNAs

FNA type Non-Path FNA

(N=100) 

Path-PGFNA

(N=100)

Diagnostic rate (%) 24 83 

Suspicious/atypical 

suggestive/

non-specific rate (%) 

43 10

Non-diagnostic rate (%) 33 7

Wu M, Burstein DE, Yuan S, Nurse LA, Szporn AH, Zhang D, Genden E. A comparative study of 200 fine needle aspiration biopsies performed by clinicians and cytopathologists. 

Laryngoscope. 2006 Jul;116(7):1212-5.



Statistics Non-Path FNA

(N=100) 

Sensitivity (%)

(TP/TP+FN): 

67

Specificity (%)

(TN/TN+FP) 

0 *

PPV (%)

(TP/TP+FP) 

100

NPV (%)

(TN/TN+FN) 

0 *

PGFNA

(N=100)

96

0 *

98

0 *



Qualification /Certification





Thyroid Nodules



Head and Neck FNAs done 
by a Cytopathologist

100 PGFNA performed 
before July 2008

100 USGFNA performed between 
July 2008 and March 2009



Summary of FNA Diagnostic Rates

FNA type Non-Path FNA

(N=100) 

Path-PGFNA

(N=100)

Path-USGFNA

(N=100) 

Diagnostic rate

(%) 

24 83 86

Suspicious/

Atypical suggestive/

non-specific rate (%) 

43 10 13

Non-diagnostic rate 

(%) 

33 7 1



Correlation with Surgical
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PGFNA vs. USGFNA
with Surgical Follow-up

Total # of 

Cases

(50)

Positive 

Surgical

Negative 

Surgical

Positive 

PGFNA

47 (94%)

(TP)

1 (2%)

(FP) 

Negative 

PGFNA

2 (4%)

(FN) 

0

(TN)

Total # of 

Cases

(35)

Positive 

Surgical

Negative 

Surgical

Positive 

USGFNA

28 (80%)

(TP) 

1(3%)

(FP) 

Negative 

USGFNA

0 (0%)

(FN) 

6 (17%)

(TN)



Statistics PGFNA USGFNA

Sensitivity (%)

(TP/TP+FN): 

96 100

Specificity (%)

(TN/TN+FP) 

0 86

PPV (%)

(TP/TP+FP) 

98 97

NPV (%)

(TN/TN+FN) 

0 100



Case Distribution
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Advantages of US-Guidance

Non- palpable lesions

Small lesion (0.5cm)

Target solid and cystic areas

Specific diagnosis (lipoma)

Significantly improved Specificity and NPV



The evidence indicates:

With US-guidance, FNA performed 
by a Cytopathologist may achieve 
not only superior Sensitivity and 

PPV, but also excellent Specificity 
and NPV.



All Thyroid FNA 

biopsies should be 

performed under 

ultrasound guidance.



Ultrasound Features

High Risk

 Hypoechoic (26%)

 Increased central chaotic 
vascularity

 Fine punctate/psammoma 
bodies Microcalcifications

 Incomplete halo

 Irregular borders

 Taller than wide 

 Suspicious lymph nodes

Low Risk

 Hyperechoic (4%)

 Absence/perinodular 
vascularity

 Large, coarse, dysmorphic 
or curvilinear calcifications

 Complete Halo

 Regular borders

 Flat lesion

 Comet-tail (cystic lesion)



Central Vascularity



Microcalcifications



Irregular Borders



Taller Than Wide



Comet-tail Artifact



Comet-tail vs. Attenuation 



The Bethesda System for Reporting Thyroid 

Cytopathology

I.   Nondiagnostic or Unsatisfactory 

- Cyst fluid only; Virtually acellular specimen; Other (obscuring blood, clotting artifact, etc))

II. Benign

- Consistent with a benign follicular nodule (includes adenomatoid nodule, colloid nodule, etc)

- Consistent with lymphocytic (Hashimoto) thyroiditis in the proper clinical context

- Consistent with granulomatous (subacute) thyroiditis

III. Atypia of Undetermined Significance or Follicular Lesion of Undetermined Significance

IV. Follicular Neoplasm or Suspicious for a Follicular Neoplasm

- Specify if Hürthle cell (oncocytic) type

V. Suspicious for Malignancy

- Suspicious for papillary carcinoma, medullary carcinoma, metastatic carcinoma, lymphoma, etc.

VI. Malignant

- Papillary thyroid carcinoma, Poorly differentiated carcinoma, Medullary thyroid carcinoma, 
Undifferentiated (anaplastic) carcinoma, Squamous cell carcinoma, Carcinoma with mixed features 
(specify), Metastatic carcinoma, Non-Hodgkin lymphoma, etc.



Case 1
Middle-aged woman with incidental 

thyroid nodule





On site evaluation



Final Cytological Diagnosis for 
Case 1

Benign follicular nodule 
(Bethesda Category II) 



Case 2 
71 female with Rt Thyroid Nodule





Final Cytologic Diagnosis for 
Case 2

Benign follicular nodule 

with hemorrhagic cystic changes

(Bethesda Category II) 



Case 3
Mid age women with ill-defined 

thyroid nodules





Final Cytological diagnosis for 
Case 3

Benign, suggestive of lymphocytic thyroiditis 
in a proper clinical context 

(Bethesda category II) 



Case 4
Elderly male with incidental 

thyroid nodule 



US-FNA of Case 4



On-site evaluation 





Pap



Final Cytologic Diagnosis for 
Case 4

Focally Atypical Follicular lesion with 
peripherally increased blood flow 

(Bethesda category III) 



Case 5 
Middle-aged woman with 

hypervascular thyroid nodule 











Final Cytological Diagnosis for 
Case 5

Suspicious for a follicular neoplasm 
(Bethesda category IV) 



Case 6 
Thyroid right upper pole nodule 

with increased blood flow  













Final Cytological Diagnosis for 
Case 6

Oncocytic/Hurthle cell lesion, suspicious for neoplasm 
(Bethesda Category IV) 



Case 7 
65 male with 6.7cm LT thyroid 

mass (PC09-9813)







Final Cytological Diagnosis for 
Case 7

PTC 

(Bethesda Category VI)



Case 8 
35 year-old male with thyroid and 

neck nodular masses









Chromogranin 



CEA



Final Cytological Diagnosis for 
Case 8

Metastatic Medullary Thyroid Carcinoma

(Bethesda Category VI)





US-FNA at Stony Brook (N=41)



US-FNA of Thyroid 
at Stony Brook (N=16)



How are we going to manage 
cytologically Indeterminate 
Thyroid Nodules at Stony Brook?  



Bethesda Thyroid System Risk of cancer (%) Usual management

I: Non diagnostic 1-4% Repeat FNA -US

II: Benign 0-3% Clinical f/u

III: Follicular lesion or atypia 

of undetermined significance 

5-15% Repeat FNA

IV: Follicular Neoplasm or 

suspicious for follicular 

neoplasm 

15-30% Lobectomy 

V: Suspicious for malignancy 60-75% Thyroidectomy or 

lobectomy

VI: Malignant 97-99% Thyroidectomy



Management of Indeterminate FNAs 
– Molecular Approaches 

Veracyte Afirma 
Gene Classifier

(rule out)

The miRInform 
Molecular Panel 
(Interpace Diagnostics 
/Asuragen) (rule in)

ThyroSeq (University 
of Pittsburgh)



Afirma VS. miRInform

 Afirma is to rule out cancer 
(Sensitivity)

 Identifies benign nodules by 
measuring expression of 167 
genes via messenger RNA 
(mRNA), 

 miRInform identifies malignancy 
(Specificity)

 17 known genetic alterations in 
thyroid cancer and adds analysis 
of a panel of micro RNAs 
(miRNA) to label a nodule as 
cancerous



ThyroSeq Panel

 Next Generation Sequencing  (NGS)

 Customized an IonTorrent platform to look for 
Thyroid Cancer related point mutation (14) and 
gene fusions (42) in >1000 hotspots

 Gene List for Mutations: AKT1, BRAF, CTNNB1, GNAS, 

HRAS, KRAS, NRAS, PIK3CA, PTEN, RET, TP53, TSHR, 
TERT, EIF1AX

 Gene List for Gene Fusions and Gene Expression: 
RET, PPARG, NTRK1, NTRK3, ALK, IGF2BP3, BRAF, MET, 
CALCA, PTH, SLC5A5, TG, TTF1, KRT7, KRT20







Study (N=228) by UPMC

 ThyroSeq DNA assay identified mutations in:

 19 of 27 of PTC (70%)

 25 of 30 follicular variant PTCs (83%)

 3 of 10 poorly differentiated carcinomas (30%)

 20 of 27 anaplastic (ATCs) (74%)

 11 of 15 medullary thyroid carcinomas (73%)

 5 of 83 benign nodules (6%) were positive for mutations

Nikiforov YE et al, Clin Thyroidol 2013;25:288–289 Next-Generation Sequencing Has Identified New Oncogenic 

Mutations in Thyroid Nodules



A prospective analysis of 
indeterminate FNA samples 

(N=1056)

Risk of malignancy based on cytology:

 AUS/FLUS = 14%

 FN/SFN = 27%

 SMC =54%

Risk of malignancy if + for any mutations in panel:

 AUS/FLUS = 88%

 FN/SFN = 87%

 SMC = 95%

Nikiforov YE et al. 2011, J Clin Endocrinol Metab 96:3390–3397







Another Study performed with NGS
(N=34 FNAs)

 Marie Le Mercier, PhD, a pathologist at the ULB-Erasme
Hospital in Brussels used the IonTorrent AmpliSeq
Cancer Hotspot Panel to classify indeterminate nodules.

 50 genes known to be associated with thyroid cancers, 
including BRAF and the RAS family of mutations.

 Retrospective study

- 71% Sensitivity for malignant nodules

- 93% Specificity for benign nodules with no mutations 

Marie Le Mercier1, Nicky D'Haene1, Nancy De Nève1, Oriane Blanchard1, Caroline Degand1, Sandrine Rorive1,2 

andIsabelle Salmon1,2,* “Next-generation sequencing improves the diagnosis of thyroid FNA specimens with 

indeterminate cytology” Histopathology Volume 66, Issue 2, pages 215–224, January 2015

Article first published online: 10 NOV 2014 | DOI: 10.1111/his.12461



Conclusions

 Cytopathologists are able to perform ultrasound-guided 
Thyroid FNA and to enhance Bethesda diagnostic values 

 New molecular methods for indeterminate FNA samples 
seem to be promising

 Stony Brook Cytopathologists provide comprehensive 
Thyroid FNA Cytology-Molecular Service



Stony Brook Cytopathology 
US-FNA Service
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