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Learning Objectives 
➢ Discuss the incidence and mortality of thyroid cancer in PR

➢ Discuss the concept of peri-diagnostic risk assessment in addition to intraoperative and post 
surgical stratification

➢Evaluate the ideal candidates for a minimalistic approach 

➢Distinguish the differences in the AJCC 8th edition from 7th edition for disease mortality

➢Discuss the ATA Risk stratification system for disease recurrence

➢Discuss the dynamic risk assessment in the long-term follow-up

➢Discuss the role of TSH suppression according to response to therapy categories

➢Role of the molecular markers to the dynamic risk assessment



Thyroid Carcinoma 2020 
PR Estimates

❖ 5-10% of thyroid nodules are malignant1

❖ Based on GLOBOCAN 20202, PR has the 
highest incidence rate of thyroid cancer in the 
Americas and the 4th highest rate worldwide.

❖ 3rd most common cancer in women.

❖ A rapid increase in the incidence has been 
observed during the last decade in both, men 
and women. 

1. HEGEDUS, L. NEJM, 2004. 2.  GLOBOCON, 2020



Incidence of Thyroid Cancer in PR 

THE GLOBAL CANCER OBSERVATORY - ALL RIGHTS RESERVED - DECEMBER, 2020. 



Mortality of Thyroid Cancer in PR

THE GLOBAL CANCER OBSERVATORY - ALL RIGHTS RESERVED - DECEMBER, 2020. 

During the period 1987 to 2015 mortality rates from thyroid cancer 
declined 1.2% per year in women and 1.6% per year in men.



Incidence of Thyroid Cancer in Puerto Rico and the US by 
racial/ethnic group, 2011–2015

TORTOLERO-LUNA ET AL. BMC CANCER (2019) 19:637



Incidence Rates by Age-Groups and Sex 
in PR and US, 2011-2015

TORTOLERO-LUNA ET AL. BMC CANCER (2019) 19:637



Incidence Rates 
by Age-Groups, 
Sex and 
Race/Ethnicity in 
PR and US, 2011-
2015

TORTOLERO-LUNA ET AL. BMC CANCER (2019) 19:637



Reasons that explain the increase in TC 
incidence and population differences.
❑Multifactorial

❑ Overdiagnosis of small lesions
❑ Increase use of new diagnostic modalities1

❑increase medical surveillance

❑Increase access to healthcare services2

❑ Radiation exposure from CT scans

❑ Nutritional, Obesity, Insulin Resistance3

❑Physical Inactivity4

❑High Socioeconomic Status5

1. HALL SF, ET AL. CANCER MED. 2014;3(1):154–161. 2. GUAY B, ET AL. THYROID. 2014;24(3):552–5. 3. KITAHARA CM, ET AL. EPIDEMIOLOGY AND PREVENTION. 4THED. NEW 
YORK: OXFORD UNIVERSITY PRESS; 2018. 839–860 P. 4. CASH SW, ET AL. CANCER EPIDEMIOL. 2013; 37(1):46–53. 5. HARARI A, ET AL. JCEM. 2014;99(1):133–41.



Since the vast majority of these subclinical
thyroid cancer foci progress either slowly or not
at all, it is critical to reevaluate the traditional
management approach.



From 
Detection to 
Final Follow-
Up

TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB 104: 4087–4100, 2019



Differentiating “Detectable Findings” from 
“Actionable Findings” 

Risk Stratification Decision-Making Framework

Non-Actionable
Findings

Actionable
Findings

Detectable Findings

Tumor size 
(Volume)

Tumor location

Tumor Growth Rate 
(doubling time)

Symptoms

Patient Preference

Key Factors 

TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB 104: 4087–4100, 2019



TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB 104: 4087–4100, 2019

Peri-Diagnostic Risk Stratification
Selecting Candidates for Minimalistic Initial Management Options

Ideal

Appropriate

Inappropriate

Medical Team Characteristics 

High-quality neck US 

Multidisciplinary team

Experience with minimalistic management

Peri-Diagnostic Imaging/Clinical Findings

Tumor size, location, growth rate 

Extrathyroidal extension

Metastases 

Additional nodules or abnormalities on US

Patient Characteristics

Age

Patient preference 

Co-morbid conditions

Supportive family/medical team



A risk-Stratified Approach to Decision Making in Probable or 
Proven Papillary Microcarcinoma

Tumor/Neck US 
Characteristics

• Solitary thyroid nodule

• Well-defined margins

• Surrounded by ≥2 mm 
normal thyroid parenchyma

• Previous US w/ stability

• cN0

• cM0

Patient Characteristics 

• Older patients (>60 y/o)

• Willing to accept active 
surveillance

• Understands that sx 
intervention may be 
necessary in the future

• Expected to be compliant 
with follow-up plans 

• Supportive significant others 

• Life-threatening 
comorbidities

Medical Team Characteristics

• Experienced 
multidisciplinary 
management team

• High-quality neck US

• Prospective data collection

• Tracking/reminder program 
to ensure proper follow-up

Ideal Candidate for Active Surveillance 

BRITO ET AL. THYROID. 2016;26(1):144-149



AKIRA MIYAUCHI, ET AL. SURGERY. 2017



AKIRA MIYAUCHI, ET AL. SURGERY. 2017

• From 1993–2013 at Kuma Hospital 
• 1,211 low-risk papillary microcarcinoma patients aged 20–79 years underwent active 

surveillance 
• No increase in disease-specific mortality in patients with disease progression



Tumor/Neck US 
Characteristics 

• MPMC

• Subcapsular location (not 
RLN, w/o evidence of ETE)

• Ill-defined margins

• Background US findings 
that will make follow-up 
difficult (thyroiditis, 
nonspecific 
lymphadenopathy, multiple 
other benign-appearing 
thyroid nodules)

• FDG-avid PMC

Patient Characteristics

• Middle-aged patients (18-
59 years)

• Strong family hx of PTC

• Child-bearing potential

Medical Team Characteristics

• Experienced  
endocrinologist or thyroid 
surgeon

• Neck US routinely available

Appropriate Candidate for Active Surveillance  

BRITO ET AL. THYROID. 2016;26(1):144-149



ODA H, ET AL. THYROID. 2016. 26(1): 150-155 



ODA H, ET AL. THYROID. 2016. 26(1): 150-155 

• 2005-2013 at Kuma Hospital
• Low risk Papillary Microcarcinoma
• Similar characteristics as the ideal 

and appropriate candidate



ODA H, ET AL. THYROID. 2016. 26(1): 150-155 



Tumor/Neck US 
Characteristics

• Evidence of aggressive 
cytology on FNA

• Subcapsular location 
adjacent to RLN

• Evidence of ETE

• Clinical evidence of invasion 
to RLN or trachea 

• N1 disease (initial or follow-
up)

• M1 disease

• Increase in size ≥3mm in a 
confirmed PTC

Patient Characteristics

• Young patients (<18 years)

• Unlikely to be compliant 
with follow-up plans 

• Not willing to accept an 
observation approach

Medical Team Characteristics

• Reliable neck US not 
available

• Little experience with 
thyroid cancer management

Inappropriate Candidate for Active Surveillance 

BRITO ET AL. THYROID. 2016;26(1):144-149





Assessing 
Mortality 
Risk

TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB 104: 4087–4100, 2019



Predictive Models for Disease Specific Mortality

BRIERLEY JD, ET AL. CANCER 1997; 79:2414 –23.



TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB. 2019;104: 4087–4100



Major Changes in the AJCC/TNM 8th Edition

1. NIXON IJ, ET AL. THYROID. 2016; 26(3):373-380. 2. KIM K, ET AL. WORLD J SURG. 2018.

Age point cut-off 55 
years of age

• 8th edition -- 10-year DSS rates for stage I-IV 99.5%, 94.7%, 
94.1%, and 67.6%

• 7th edition – 10-year DSS rates for stage I-IV 99.7%, 97.3%, 
96.6% and 76.3%1

• >55 y/o had 103 differently expressed genes related to 
pathways associated to aggressive TC.2

mETE

• Eliminated from 8th edition

• Does not influence disease-free survival, locoregional 
failure, and distant metastases failure. 

• No longer assignment of stage III to older patients with 
mETE or LN mets.



PONTIUS, ET AL. THYROID. 2017

Projecting Survival in Papillary Thyroid Cancer: A Comparison of 
the 7th and 8th Editions of the AJCC/UICC Staging Systems in Two 
Contemporary National Patients Cohorts

SEER
64,342 patients 



Major Changes in the AJCC/TNM 8th Edition 

1. TUTTLE RM, ET AL. THYROID. 2017; 27(6): 751-756.

Mediastinal 
lymph nodes 

mets

• 7th edition – level VII considered N1b

• 8th edition – level VII considered N1a

• Reclassifies patients from stage IVa to stage 
II

N1 disease

• No longer upstages older patients to stage 
III or IV1

• <55 years – stage I

• >55 years stage II



TAM ET AL, THYROID 2018

Transition from the 7th Edition to the 8th edition

MD Anderson Cancer Center



Determining 
Risk of 
Recurrence

TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB 104: 4087–4100, 2019



Initial Static Risk Stratification of Recurrence + 2015 ATA Updates

HAUGEN BR, ET AL. THYROID. 2016;26(1):1-133



HAUGEN BR, ET AL. THYROID. 2016;26(1):1-133

Guides early treatment and follow-up 
recommendations



HAUGEN BR, ET AL. THYROID. 2016;26(1):1-133

Retrospective Studies Validate ATA Initial Risk Stratification System

❑ NED: stimulated Tg < 1ng/mL with no disease radiologically or clinically

❑ Biochemical incomplete: suppressed Tg>1ng/mL, stimulated Tg>10ng/mL, or rising Tg antibody in absence of 
structural disease

❑ Structural incomplete: structural disease that is bx-proven or highly suspicious for disease +/- abnormal Tg



SHAH S, ET AL. J CLIN ENDOCRINOL METAB. 2018; 103(2):689-697

• Retrospective cohort study of 320 patients
• Median age 49.3 years
• Follicular cell-derived thyroid carcinoma 

classified at ATA high risk
• Followed for a median of 7 years



Dynamic Risk 
Assessment

TUTTLE, M AND ALZAHRANI, AS. J CLIN ENDOCRINOL METAB 104: 4087–4100, 2019



Results that modify risk
Results of RAI scanning post-treatment

Change in serum thyroglobulin (Tg) over time

Change in serum Tg antibodies over time

Physical exam or symptoms

Findings on ultrasound at follow-up visits

Stimulated Tg levels

Other cross-sectional imaging findings

FDG-PET imaging results



Response to Therapy Definitions

Excellent 
Response 

• No clinical, 
biochemical, or 
structural 
evidence of 
disease

Biochemical 
Incomplete 
Response 

• Persistent 
abnormal 
thyroglobulin 
values in the 
absence of 
localizable disease

Structural 
Incomplete 
Response

• Persistent or 
newly identified 
loco-regional or 
distant 
metastases

Indeterminate 
Response

• Non-specific 
biochemical or 
structural findings 
which cannot be 
confidently 
classified as either 
benign or 
malignant

HAUGEN, THYROID 2015. TUTTLE, THYROID 2010 .VAISMAN, CLIN ENDO 2012 . MOMESSO END MET 
NA 2014



Response to Therapy Definitions

Tg cut points based on initial therapy



F PITOIA AND F JERKOVICH. ENDOCRINE-RELATED CANCER. (2019) 26, R553–R566

Summary of studies analyzing dynamic risk assessment in patients with differentiated 
thyroid cancer treated with total thyroidectomy and radioiodine remnant ablation.



1. HEGEDUS, L. NEJM, 2004.

Summary of studies analyzing dynamic risk assessment in differentiated 
thyroid cancer patients treated without radioiodine ablation



Risk of structural disease at the end of follow-up and management 
recommendations for each response-to-therapy category

F PITOIA AND F JERKOVICH. ENDOCRINE-RELATED CANCER. (2019) 26, R553–R566



JONKLAAS J. THYROID. 2006 DEC;16(12):1229-42.

Overall survival improved with TSH suppression – Stages III & IV DTC

Prospective, multi-institutional registry

Outcome measures – overall survival, 
DSS and DFS

TH suppression therapy (TSH <0.1) 
improved survival in high risk (Stage III 
and IV)

Moderate TH suppression therapy (TSH 
0.1-0.5) improved survival in Stage II
No benefit with TSH <0.03

No benefit in Stage I



Retrospective Study of 2 cohorts 
524 patients with DTC
1,572 sex- and age-matched controls
Mean age 49 years
Median follow-up was 8.5 years

Primary aim – CV mortality 
Secondary aim – Relation between 
TSH level and CV mortality/All-cause 
mortality



KLEIN EN, ET AL. JOURNAL OF CLINICAL ONCOLOGY. 2013; 31(32): 4046-4053



ATA Guidelines 2015  Recommendation 59

MYUNG-CHUL L, ET AL. ENDOCRINOL METAB 2019;34:150-157



MYUNG-CHUL L, ET AL. ENDOCRINOL METAB 2019;34:150-157





What about BRAF?

XING ET AL. JCO. 2014



SONG ET AL. CANCER. 2015

Identifying multiple genomic alterations more 
powerful than one 

…but mostly for very advanced cancer



TANG ET AL. ENDOCRINE PRACT. 2020



TANG ET AL. ENDOCRINE PRACT. 2020




