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• Classify the main types of thyroid cancer and their general prognosis 
(Papillary, Follicular, Medullary and Anaplastic)

• Common risk factors for thyroid cancer
• Interpret TSH/radionuclide scintigraphy for low TSH levels
• Initial cost-effective evaluation algorithm for thyroid incidentalomas
• Key: High-risk thyroid nodule ultrasound features (TI-RADS or ATA) 
• Fine Needle Aspiration (FNA) biopsy 
 criteria based on nodule size and ultrasound features
 molecular testing for indeterminant FNA results (Bethesda III/IV)
• Highlight new treatment options for thyroid nodules/thyroid cancer

Objectives



Management Guidelines and Statements
➢Adults with Thyroid Nodules/Differentiated Thyroid Cancer

➢Children with Thyroid Nodules/Differentiated Thyroid Cancer

➢Medullary Thyroid Carcinoma

➢Recurrent/Persistent Nodal Disease: Surgery vs Observation

➢Preoperative Imaging for Thyroid Cancer Surgery

➢Ultrasound (Pattern-based vs nodule-focused, Criteria for FNA decision-

making, US of cervical lymph nodes done at time of nodule US, Reporting 

standards)

➢Hyperthyroidism





Classify the main 
types of thyroid 
cancer and their 
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AJCC 8th Edition

Staging for Survival



ATA Dynamic Risk Stratification 

for Recurrence



Common 
risk factors for thyroid 

cancer

XRT exposure
Smoking
Obesity

Women age 30-60
Men solitary nodule

Asian ethnicity
Family Hx/Genetics
MEN, Cowden, FAP

Hashimoto’s
Low iodine diet





Interpret TSH

Radionuclide 
scintigraphy for low 

TSH levels







Graves’ Disease

TSH <0.1
T4/T3 high

TRAB/TSI high





Initial cost-effective 
evaluation 

algorithm for 
thyroid 

incidentalomas

High-risk 
thyroid nodule 

ultrasound features 
(TI-RADS or ATA) 





TSH + ULTRASOUND

TSH LOW

Graves’ Disease

Toxic Goiter

Toxic Nodule

TSH NORMAL

Cancers

TSH HIGH

Hashimoto’s

Thyroiditis



Transverse Views of Thyroid



Longitudinal/Sagittal Views of Thyroid



Ultrasonography for the Endocrine Surgeon

Surgery 2005;138:1193-201







Your Patient
46 yrs old woman is referred to you for a 

palpable and visible midline thyroid nodule. 

Medical/family history is unremarkable.     

TSH is normal.







“Code words” in US reports that suggest  

high suspicion of malignancy

Microcalcifications

Coarse/peripheral calcifications (eggshell gaps)

Indistinct borders/local invasion/infiltrating or 

irregular margins

Lymphadenopathy

Taller than wide

Markedly hypoechoic

Intranodular hypervascularity









ATA “patterns”





TIRADS “points”



Fine Needle 
Aspiration (FNA) 

biopsy 
 

criteria based on 
nodule size and 

ultrasound features
 

molecular testing 
for indeterminant 

FNA results 
(Bethesda III/IV)



Thyroid 
nodule > 

1cm

FNA

2004



2016



The Context

Discovery of thyroid nodule History and Exam

TSH US FNA

I
Non 

Diagnostic

II

Benign

III

AUS or 

FLUS

IV

Follicular 

neoplasm

V
Suspicious 

for Cancer

VI

Cancer

Bethesda cytopathology with % risk for thyroid cancer

rare <5%
10-

15%
30% 75% 99%

Repeat 

FNA
Monitor

Repeat 

FNA
Lobectomy

Lobe vs 

Total
Total

Indeterminate
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Molecular Markers

“INDETERMINATE”



• At the moment of meeting your patient

• Affirmation of benign thyroid nodules

• Molecular markers for cancer diagnosis

• Molecular markers for cancer prognosis

• Molecular markers for targeted therapies

• Genetics and Hereditary Syndromes

Personalized Care

Precision Medicine



“Will this 

change 

what I do?





MOLECULAR MARKERS: DETECTION    

in FNA TISSUE and SLIDES 

Courtesy Dan Duick MD



Molecular Cytology 
Setting a New Standard in Diagnosis 

Surgery
Needle Aspirate 

Cytology
Molecular Cytology

1600’s         1960’s - 1980’s 2012

Histopathology 

FNA Cytology: High 

Rate of Ambiguous 

Results

Accurate Diagnosis

Pre-operatively

Zajicek J. Aspiration Biopsy Cytology. Karger, Basle, 1974. (1st cytopathology monograph); Alexander et al NEJM 2012

Kaminsky DB. Aspiration Biopsy for the Community Hospital. Masson, New York, 1981. (first American guidebook)



Nikiforova et al JCEM

2013 Nov; 98(11):E1852-60 

71%

BRAF

RET/PTC1
RET/PTC3

NRAS, HRAS, KRAS

PAX8/PPAR

Genetic Alterations in Thyroid Cancer

11% 
Targeted NGS

TP53
PIK3CA PTEN

CTNNB1
AKT1

GNAS
TSHR

BRAF rearrangements
NTRK rearrangements

RET/PTC, other

10% 
Novel

None
ALK

rearrangements

ThyroSeq (Targeted NGS for Thyroid Cancer)







A Timeline Moment

Courtesy Siperstein et al

Cleveland Clinic



Highlight new 
treatment options 

for thyroid 
nodules/thyroid 

cancer



NEOADJUVANT THERAPY FOR THYROID CANCER

https://www.frontiersin.org

BRAF

MEK

RET VEGFR FGFR

Zhao et al 

(MDACC)

Thyroid 2023 

BRAF-directed 

Neoadjuvant Rx 

ATC



Surgically
Unresectable

Disease 

57M 12 cm ATC
BRAF/TERT
5 mo Dabrafenib/Trametinib
R1 resection (3 mm tracheal margin)
No local recurrence, PD (lung mets)

RESULTS: Patient with ATC alive at 2 Years



48M 10 cm PTC with 17/17 LN+
8+ months Dabrafenib/Trametinib
BRAF/BRCA/TERT/others
Prior R2 thyroidectomy

RESULTS: NEO-TKI Stopped Hemoptysis

Surgically
Unresectable

Disease 

FEBRUARY NOVEMBER



80M 8 cm PTC BRAF
5 mo Dabrafenib/Trametinib
R0 resection 
Alive, NED
Sings in Church

Resectable
WITH 

Unacceptable
Morbidities

RESULTS: Avoided Laryngectomy





SURGERY
METZGER
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NASR
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CLINICAL
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CATALAN

NEO-TKI Multidisciplinary Care 2024



Thank You









Hereditary Cancer Syndromes

• Hereditary Breast & Ovarian Cancer 

Syndrome

• Hereditary Non-polyposis Colorectal 

Cancer Syndrome (Lynch Syndrome)

• Familial Adenomatous Polyposis (FAP)

• Cowden Syndrome

• Li-Fraumeni Syndrome

• Von Hippel-Lindau Disease

• Multiple Endocrine Neoplasias
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• Characterized by benign hamartomas

• Increased risk of malignant transformation

• Dominantly inherited germline mutation

– tumor suppressor PTEN

– PTEN mut+ is ultimate diagnostic confirmation

Cowden Syndrome (CS)

Breast

Thyroid

Kidney

Intestine

Endometrium



Tan et al Clin Cancer Res 2012; study population was PTEN mut+

Of CS-associated cancers, thyroid cancer 

has the earliest onset and 2nd highest 

lifetime risk (35%)



PTEN Hamartoma Tumor 

Syndrome: PHTS



PTEN
 SDH (B-D)

 KLLN

(RASAL1)

Nelen, M.R., G.W. Padberg, E.A. Peeters, A.Y. Lin, B. van den Helm, R.R. Frants,

V. Coulon, A.M. Goldstein, M.M. van Reen, D.F. Easton, R.A. Eeles, S. Hodgsen,

J.J. Mulvihill, V.A. Murday, M.A. Tucker, E.C. Mariman, T.M. Starink, B.A.

Ponder, H.H. Ropers, H. Kremer, M. Longy, and C. Eng, Localization of the gene

for Cowden disease to chromosome 10q22-23. Nat. Genet., 1996. 13(1): p. 114-6.

Charis Eng MD, PhD

Genomic Medicine Institute

Cleveland Clinic



International Cowden Consortium (ICC) 
Operational Criteria for Diagnosis

Pathognomonic Major Minor

Mucocutaneous lesions Breast cancer Fibrocystic breast disease

Trichilemmomas Endometrial cancer Mental retardation

Acral keratoses Thyroid cancer Benign thyroid lesions

Papillomas Macrocephaly GI hamartomas

Mucosal lesions Lipomas

Adult Lhermitte-Duclos

  disease
Fibromas

GU tumors or malformation

Renal cell carcinoma

Uterine fibroids

• 2 Major but one must be 
macrocephaly or LDD

• 1 Major + 3 Minor
• 4 Minor



Lloyd and Dennis 

Ann Intern Med 

963;58:136-42.

Rachel Cowden
Youngstown, Ohio 

1960



Trichilemmoma



Papillomas



Acral keratoses



Men: 58.0 cm

Women: 57.3 cm

Macrocephaly

occipitofrontal circumference 

>2 standard deviations

over the population mean

97.5th percentile



“The Eye Cannot See What The Mind 
Does Not Know”

Phillip Zaret, M.D.



http://www.lerner.ccf.org/gmi/ccscore/

Tan et al Am J Hum Gen 2011

Risk Calculator for Estimating a Patient’s Risk for PTEN Mutation
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