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Case 1

• A 40-year-old man with type 2 diabetes and hypertension underwent Doppler ultrasound 
assessment of the carotid arteries as part of a primary cardiovascular prevention program

• He was referred  because the examination disclosed an asymptomatic nodule in the right 
lobe of the thyroid. 

• Ultrasonography (US) of the thyroid and neck performed revealed a hypoechoic nodule 
measuring 15 mm with signs of punctate microcalcification.No suspicious lymph nodes 
were seen

• The nodule was subjected to fine-needle aspiration biopsy (FNAb) , and the cytological 
findings were suggestive of papillary thyroid cancer (PTC) (Bethesda class V)



Case 1

• The patient underwent total thyroidectomy . Pathology examination of the surgical 
specimen revealed a classical  PTC measuring 14 mm with no evidence of extrathyroidal 
extension or vascular invasion [pT1b, Nx (stage 1) according to theAJCC/TNM 2017 
Edition] 

• The risk of recurrence was classified as low according to the modified American Thyroid 
Association (ATA) staging system (2026)

• Four weeks after surgery, TSH=40mIU/l, Tg=0.9ng/ml and Anti Tg= below assay 
sensitivity (<4.11 U/mL)



Case 1

• After discussion of these findings and the pros and cons of radioactive iodine remnant 
ablation (RRA), the patient chose to forego ablation and to be followed with simple 
surveillance.

• Eight weeks later, he was taking LT4 8 pills per week. 

• At that time ,TSH= 0.2mIU/l, Tg= 0.02ng/ml , Anti Tg= negative

• Six months later, neck ultrasound revealed no abnormal finding



Case 2

• A 56year-old woman was referred to the endocrine clinic for a 2.0 cm right thyroid nodule 
found on a “routine” thyroid ultrasound. 

• Because of suspicious sonographic characteristics, she underwent a fine-needle aspiration 
biopsy that suggested papillary thyroid cancer (PTC).

• Preoperative neck ultrasound showed tow suspicious  lymph nodes in zone VI



Case 2

• A total thyroidectomy with central neck dissection  was performed, and the pathology 
showed a 19 cm classic PTC in the right lobe, with 4 lymph nodes (out of 15) with 
metastatic foci; the larger was 1.0 cm 

• Four weeks after surgery, TSH=40mIU/l, Tg= 10 ng/ml and Anti Tg= below assay sensitivity 
(<4.11 U/mL).

• No abnormal sonographic finding was found at this time





Goals of Radioiodine Remnant Ablation

• Destroy presumably benign thyroid tissue

• Improve value of serum Tg in follow-up

• Increase sensitivity of subsequent WBS

• Maximize therapeutic benefit of subsequent RAI Rx

• Postablative scan may identify additional disease sites



Adjuvant Treatment

• Use of 131-I to destroy subclinical tumor deposits that may or may not be present after 
surgical resection of all known primary tumor tissue and metastatic foci

• Since adjuvant treatment is given based on the risk of having persistent/recurrent disease 
without definitive evidence of biochemical or structural evidence of disease, it is accepted 
that some patients selected for adjuvant treatment might already have been treated 
sufficiently by their primary surgery



Treatment of known disease

• Use of 131-I to destroy known locoregional and/or distant metastasis with the 
objectives of potential cure, reduced recurrence and mortality from thyroid cancer, 
and/or palliation



Terminology that should be used to communicate the goals of 131I therapy
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Importance of risk stratification

• The adequate risk stratification in a malignant neoplastic disease is crucial to avoid on 
one  hand the overtreatment of low-risk patients and on the other hand the under 
treatment of high-risk subjects

• This issue is particularly important in thyroid carcinoma, generally characterized by 
good outcomes with 10-year overall survival (OS) rates for patients with papillary (PTC), 
follicular (FTC)  of 93% and 85% respectively

Tuttle RM, et al. Thyroid. 2010; 20: 134-49



Tools for risk classification

• TNM and prognostic scoring tools such as MASIC for prediction of disease 
specific mortality

• Clinico-pathological staging system for prediction of recurrence

• Dynamic reclassification                       









Low risk                        Risk of recurrence

ATA Guideline 2025



Low-Intermediate                     Risk of recurrence                  

ATA Guideline 2025



High-Intermediate                     Risk of recurrence                  

ATA Guideline 2025



High Risk                                 Risk of recurrence                  

ATA Guideline 2025



Dynamic Reclassification

• Before 2015 ATA guideline, there was a static and single risk evaluation was done only at 
the time of diagnosis. For the first time Tuttle proposed the dynamic risk stratification

• In dynamic risk stratification about 50-73% of patients with initial ATA high risk status 
move to low-risk category and nearly 6-12% of patients from ATA low risk groups are 
reclassified as high risk. 

Tuttle RM, et al. Thyroid. 2010; 20: 134-49
Castagna MG, et al. EJE. 2011; 165: 441-6.
Ozkan E,etal. Nucl Med Commun.2017;38:1055-59







Different outcomes

• Successful ablation

• Recurrence

• Disease free survival

• Disease specific survival

• Progression free survival

• Overall survival



Definitions of outcomes

• Disease-Free Survival (DFS):Time from treatment (e.g., surgery or therapy) until disease 
“recurrence” or “death from any cause”

• Disease-Specific Survival (DSS):Time from diagnosis/treatment until death “specifically 
from the disease being studied”, excluding deaths from other causes

• Progression-Free Survival (PFS):Time from treatment until “disease progression” or 
“death from any cause”

• Overall Survival (OS):Time from treatment until :death from any cause: (most definitive 
endpoint)



Lancet Diabetes Endocrinol
2018 Aug;6(8):618-626

N Engl J Med 2012;366:1663-73



N Engl J Med 2012;366:1674-85

Lancet Diabetes Endocrinol
2019; 7: 44–51











• In this prospective, phase 3 trial, patients with low-risk differentiated thyroid 
cancer who were undergoing thyroidectomy were randomized to receive ablation 
with postoperative administration of radioiodine (1.1 GBq) after injections of 
recombinant human thyrotropin (radioiodine group) or to receive no 
postoperative radioiodine (no-radioiodine group)

N Engl J Med 2022;386:923-32



Methods

• Primary End Point: To assess non inferiority in the no-radioiodine group as compared 
with the radioiodine group with respect to the percentage of patients without a 
functional, structural, or biologic event during 3 years after randomization. 

• Noninferiority was defined as a between-group difference of less than 5 percentage 
points in the percentage of patients who did not have events that included the 
presence of abnormal foci of radioiodine uptake on whole-body scanning that 
required subsequent treatment (in the radioiodine group only), abnormal findings on 
neck ultrasonography, or elevated levels of thyroglobulin or thyroglobulin antibodies









Key message

• In patients with low-risk thyroid cancer undergoing thyroidectomy, a follow-up 
strategy that did not involve the use of radioiodine was noninferior to an ablation 
strategy with radioiodine regarding the occurrence of functional, structural, and 
biologic events at 3 years



• Here, we report a pre-specified analysis after 5 years of follow-up

• An event was defined as abnormal foci of ¹³¹I uptake on the post-treatment whole-
body-scan requiring subsequent treatment , abnormal neck ultrasonography, 
elevated thyroglobulin levels, increasing titers or appearance of thyroglobulin 
antibody (using the same laboratory assay), or a combination of these definitions.

• Non-inferiority of the proportion of patients without an event in one group 
compared with the other at 5 years after randomization was shown if this proportion 
and its CI did not differ by more than -5%

Lancet Diabetes Endocrinol,2025; 13: 38–46







Proportion of patients without events during the 5 years after randomization



Radioiodine group Non Radioiodine group

Excellent response 260 of 344 patients (75·6%) 295 of 354 patients(83·3%)

Indeterminate response 68 (19·8%) 26 (7·3%)

Structural disease 0 3 (0.9%)



Key message

• The non-inferiority of a follow-up strategy compared with postoperative ¹³¹I administration 
in low risk differentiated thyroid cancer was confirmed at 5 years 

• There is no loss of opportunity in following these patients without postoperative ablation



• The IoN trial was designed to assess whether recurrence-free survival was non-inferior 
after no ablation compared with ablation in patients with low-risk differentiated 
thyroid cancer.

• Eligible patients had complete (R0) resection following total thyroidectomy; stage pT1, 
pT2, pT3 (according to Tumour, Node, Metastasis staging version 7 [TNM7]), or pT3a 
(according to TNM8) disease; and N0, Nx, or N1a disease. 

• The primary endpoint was 5-year recurrence-free survival, defined by the absence of 
locoregional recurrent or persistent structural disease, distant metastases, or death 
from thyroid cancer. 

• Non-inferiority was assessed with a margin of 5 percentage points

Lancet 2025; 406: 52–62





ITT Per Protocol





Factors influencing post-operative RAI therapy

• Cancer related death(TNM classification)

• Risk of recurrence (ATA risk category)

• Post surgical ultrasound

• Post surgical Tg measurement



Thyroid 2016;26(1):1–133



Eur Thyroid J. 2022 Jan 1;11(1):e210046



RAI after thyroidectomy in the primary management of DTC?

• Remnant ablation is not recommended routinely after total thyroidectomy for patients with 
ATA low-risk DTC. (Strong recommendation, High certainty evidence)

• RAI adjuvant therapy may be considered after total thyroidectomy in patients with ATA low-
intermediate and intermediate-high risk of recurrent DTC(Conditional recommendation, 
Low certainty evidence)

• RAI adjuvant therapy is recommended routinely after total thyroidectomy for patients with 
ATA high-risk DTC. (Strong recommendation, Moderate certainty evidence)

• In patients with an initial diagnosis of DTC with distant metastases, RAI therapy is 
recommended routinely after total thyroidectomy. (Strong recommendation, Moderate 
certainty evidence)

ATA Guideline 2025



RAI after thyroidectomy in the primary management of DTC?

ATA Guideline 2025


