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I 1,360

II 493

III 399

IV 32

n=2,284
1940-97

P=0.0001
TNM stage



 Surgery 

 Hemithyroidectomy

 Total thyroidectomy 

 Dissection of suspicious 
LNs (Central, selectively 
Lateral)

 Radioactive iodine 
treatment

 Thyroid hormone 
suppression

 Remnant ablation: to facilitate 

detection of recurrent disease and 

initial staging by ablate thyroid 

remnant

 Adjuvant therapy: to improve 

disease-free survival by destroying 

suspected residual disease

 Radioiodine therapy: to improve 

disease-specific and disease-free 

survival by treating persistent or 

recurrent local or metastatic disease



Radioiodine theranostics plays a key role for

 Excellent prognosis of thyroid cancer

 Diagnosis

 Detection of hidden cancers

 Therapeutics

 Personalized and lesionalized therapeutic 

strategies
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Mazzaferri, Am J Med 1994



 Many  studies demonstrate that the early use of RAIT 

was the single most powerful prognostic factor for 

significantly improving disease-free intervals (P < 0.001) 

and for increasing disease-specific survival

 Mazzaferri group also emphasized the importance of 

early RAIT, finding that patients who died of DTC

Metter et al Clin Nuc Med 2018



Various pathologies                       

( PTC/FTC/HCC).

Various surgeries ( lobectomy/ 

subtotal/total).

No risk-group stratification.

No evaluation of I-131 efficacy 

following adequate, complete 

surgery

Does One size fits  all?



 Avoid overtreatment of patients 

who do not require aggressive 

therapy

 Most patient with PTC will “ live 

long and prosper”

 Avoid under-treatment of patients at 

high risk of disease residue or 

recurrence

 Avoid over-investigation ( with 

associated expense, morbidity and 

psychological distress) of patients 

with low-risk

T4N1b

T2N0



 A claim to have found a linear relationship between the 

RAIT dose and the incidence of an SPM

 The percentage of DTC patients who received RAIT and 

developed leukemia was equivalent to 0.02%

 No leukemia was reported in DTC patients receiving a 

cumulative RAIT dose greater than 18.5 GBq (500 mCi)

 There was no control group of DTC patients who were 

not treated with RAIT
Rubino C et al Br J Cancer 2003

Metter et al Clin Nuc Med 2018



 Among 18 cohort studies, the benefit of 
radioactive iodine ablation in decreasing 
thyroid cancer-related mortality and any 
recurrence at 10 years in low risk patients  
was inconsistent among centers

Sawka A.M. JCEM 89:3668-3676, 2004





High Risk

%30<
Intermediate Risk

5-30%

Low Risk Classic DTC

1-5%

*Macroscopic gross extra 

thyroidal extension

*Incomplete tumor 

resection

*Distant Metastasis

*Inappropriate 

Thyroglobulin elevation

*Pathologic N1 with any 

metastatic lymph node 

>3 cm 

*Follicular thyroid cancer 

with extensive vascular 

invasion (> 4 foci of 

vascular invasion)

*Microscopic extra 

thyroidal extension

*Cervical LN 

metastasis

*Aggressive 

Histology

*Vascular invasion

*Clinical N1 or > 5 

pathologic N1 with 

all involved lymph 

nodes < 3 cm 

*Multifocal 

papillary 

microcarcinoma

with ETE and 

BRAFV600E 

mutated (if known)

*There are No local or distant 

metastasis

*Complete resection was achieved 

*There was No tumor invasion and 

*No vascular invasion

*If given, no RAI uptake outside 

Thyroid Bed

*Clinical N0 or < 5 pathologic N1 

micrometastases (< 0.2 cm in largest 

dimension) 

*Intrathyroidal, encapsulated 

follicular variant of papillary thyroid 

cancer

*Intrathyroidal, well differentiated 

follicular thyroid cancer with 

capsular invasion and

no or minimal (< 4 foci) vascular 

invasion Intrathyroidal

*papillary microcarcinoma, unifocal

or multifocal, including BRAFV600E

mutated (if known)

ATA risk stratifications 2009 & 2015 

Haugen et al.  Thyroid    2016, Jan;26(1):1-133

High Risk

%30<
Intermediate Risk

5-30%

Low Risk Classic DTC

1-5%

*Macroscopic gross extra 

thyroidal extension

*Incomplete tumor 

resection

*Distant Metastasis

*Microscopic extra 

thyroidal extension

*Cervical LN 

metastasis

*Aggressive 

Histology

*Vascular invasion

*There are No local or distant 

metastasis

*Complete resection was achieved 

*There was No tumor invasion and 

*No vascular invasion

*If given, no RAI uptake outside 

Thyroid Bed

I-131 Ablation 

not

recommended 

I-131 

Ablation 

may be 

considered 

if other risk 

features 

I-131 

Ablation is 

routinely 

recommend

ed 



 Recommended for all 
patients with known distant 
metastases and incomplete 
tumor resection, or significant 
extrathyroidal extension of the 
tumor

 Not recommended for 
patients with unifocal  or 
multifocal cancer < 1 cm 
without other factors that would 
change to intermediate or  
higher risk for recurrence

Only recommended in selective

patients with 1 - 4 cm thyroid 

cancers confined to the thyroid 

who have lymph nod metastases, 

or higher risk features when the 

combination of age, tumor size, 

lymph node status, vascular 

invasion and histology that 

predicts  an ? intermediate to high 

risk for recurrence or death from 

thyroid cancer

Recommended for patients 

with primary tumor size >4 cm 

only in the presence of other 

risk features

?!



ATA 2015



 No prospective, controlled studies available that precisely 
indicate which patients with low-risk DTC may or may not 
benefit from postoperative RAIT

 Two well-regarded trials in the UK and France (IoN and 
ESTIMABL2) comparing 131I ablation and no ablation in 
patients with lower risk DTC are currently recruiting

It is known that even treatment with low 131I activities may 

lead to a worse prognosis in patients with low-risk DTC 

than treatment with high activities , so it is possible that no 

131I treatment may lead to an even worse outcome.

Verburg et al Clin Endocrinol Metab. 2014 



 The 2008 EANM guidelines state: When thyroid surgery is performed in 

highly expert hands at selected tertiary referral centres, though, the 

positive influence of radioiodine ablation may not be apparent

 Not addressed within the ATA guidelines, it appears that the  

postoperative Tg can be more of a help in identifying patients who may 

benefit from 131I ablation than in identifying patients who do not require 

ablation

 Selective use of 131I ablation could also be considered in patients with 

low-risk DTC who received a less than optimal surgery as reflected by the 

level of Tg. 



 Furthermore, there could be discussion of 

the range of indications for diagnostic 

whole-body scintigraphy

Mutational status of BRAF & TERT would have the 

potential to refine  risk estimates when interpreted



 A major limitation of the ATA staging guidelines is that the use of 

a radioiodine whole-body scan (WBS) for staging is only 

optional

 At initial staging, the standard of identifying metastatic disease is 

dependent on the extent of the nodal dissection at surgery and 

the intensity of the histologic evaluation

 Memorial Sloan Kettering Cancer Center found that in a 

group of DTC patients 22% (84/394) had unsuspected 

locoegional and/or distant metastasis discovered on a diagnostic 

or post-RAIT WBS. 

Tuttle MRM et al Thyroid 2010



European panelists suggested modifications to 

approximately one-third of ATA 2015 

recommendations.



o Should be considered for patients undergoing RAI 

remnant ablation or treatment.

o For approximately 1–2 weeks 

o 50 micrograms of iodine per day.

In a study including a total of 120 patients, the use of 

a 4-day LID (with seafood restriction for 1 week) was 

associated with a higher rate of remnant ablation 

success (defined by absent neck activity and 

stimulated Tg <2 ng/mL) compared to no LID

Pluijmen Clin Endocrinol (Oxf) 2003



 For maximum radioiodine uptake after thyroidectomy, TSH 
>30  mU/L

 Stop or don’t start thyroxine for 3-4 weeks iatrogenic 
hypothyroidism 

 Alternatively rhTSH

 Avoid iodinated contrast for CT for 1-3 months prior to 
treatment

Schlumberger J Clin Endocrinol Metab 1986

Goldman J Clin Endocrinol Metab 1980.

Nimmons et al. JAMA Otolaryngol Head Neck Surg. 2013



In patients with ATA low-risk and ATA intermediaterisk

DTC in whom RAI remnant ablation or adjuvant therapy is 

planned, preparation with rhTSH stimulation

is  an good alternative to thyroid hormone withdrawal for 

achieving remnant ablation.

Stimulation; THW or rhTSH

rhTSH is needed for RAIT in patients (at any risk level);

 who are unable to tolerate hypothyroidism

 significant co-morbidities

 who are unable to raise endogenous TSH

Haugen  Thyroid    2016

Tu J   Radiother Oncol 2014 



 TSH stimulation with rhTSH or THW results in 

similar efficacy of thyroid remnant ablation 

when assessed by thyroid uptake and WBS.

 The radioactive dose to blood is less with rhTSH 

and this potentially decreases the risk of 

secondary malignancies.

 Patient symptoms are more desirable with 

rhTSH preparation compared to THW.

 In patients that need hospilitazation, I 131 

clearance with rhTSH compared to THW  

Tu J   Radiother Oncol 2014 



 Perhaps because of the medico-legal implications, the 
ATA guidelines, are rather hesitant about the use of 
recombinant human TSH for patient preparation for the 
initial postoperative course of 131I.

 The 2008 EANM guidelines designated exogenous 
stimulation as the B method of choice for TSH 
stimulation prior to 131I ablation

 ATA guidelines ; in contrast stated that preparation with 
rhTSH stimulation is an acceptable alternative to thyroid 
hormone withdrawal^ in patients with low-risk DTC 
according to ATA guidelines



Patients prepared with rH-TSH more likely 

to  have an excellent response to initial 

therapy (p-0.03). 



 Mean radiation dose 

to blood (whole body 

radiation) was 35% 

less with rhTSH as 

compared with 

thyroidhormone

withdrawal (P<0 001)

Hanscheid H J Nuclear Medicine 2006

Pacini, F.. J.Clin.Endocrinol.Metab 2006



 The minimum activity (30–100 mCi) 

necessary to achieve successful remnant 

ablation should be utilized, particularly 

for low-risk patients  (ATA).





 Evaluated 6–12 months after the ablation

 Follow-up dxWBS, negative thyroid bed uptake or thyroid bed 

uptake beneath an arbitrarily set

 Absence of detectable stimulated Tg (antibodies has been 

excluded)

 Absence of suspicious findings on neck ultrasonography (US)

• If negative 90% 10 year relapse-free survival
• Consensus guidelines: surveillance scanning beyond this 

period only indicated if clinical/diagnostic findings occur

Grigsby PW, et al. Cancer 1999;85;945-51.

Sherman SI. NCCN practice guidelines for thyroid cancer





The decision on whether or not to give RAIT with the 

intention of cure or palliation should be individualized 

to the patient

 Operability

 Iodine avidity

 Disease site

 Tumour characteristics

 Patient age

 Patient health status & preference 



 RAI treatment should be considered post  LNs 
dissection particularly if suspected  residual 
metastases  & high Tg level

 RAI should be considered for recurrent small 
LNs (if RAI-avid low volume dis.) & increased Tg
particularly the nonsurgical cases

 RAI should be considered if patient reluctant  
to Surgery & borderline enlarged LNs

 RAI should be considered if surgeon is not 
keen for surgical outcomes provided avidity 
and low volume disease 



 The results of RAIT are superior for 

microscopic or small macroscopic 

tumours than for larger lesions 

 Therefore, the feasibility of partial or 

complete resection of macroscopic 

lesions should always be checked as a 

first treatment option.



Goals for RAI  ;

 To destroy  recurrent and metastatic 
foci of DTC

 Radioiodine uptake is 
scintigraphically proven before 
therapy or after empiric RAIT,  
provided non resectable or 
incompletely resectable tumour

RAIT has shown in various investigations;

 to be effective in eradicating disease,

 slowing disease progression

 providing symptomatic relief



• DTC with distant metastasis 444 patients

• At least 10 year FU

• 10-YSR : 42%  Vs 56%

Durante C et al. JCEM 91:2892-2899, 2006



 ATA 2015; In the absence to date of prospective studies 

demonstrating definitive clinical efficacy for rhTSH as an 

aid to curative RAIT of metastases, THW remains the 

preferred TSH stimulation method for treatment with a 

curative intent of metastatic disease. 

rhTSH is recommended in curative RAIT in 

patients; 

 who are unable to tolerate hypothyroidism

 significant co-morbidities

 who are unable to raise endogenous TSH

Haugen  Thyroid    2016



 Continue treatment until

 All uptake is ablated

 Thyroglobulin is undetectable

 Watchful waiting  

An option especially in patients with small persistent 
residues, which appear to have no impact on clinical 
outcome

 Re-operation



 A reduction in serum Tg and in RAI uptake with no 

concomitant decrease or with an increase in tumor size 

suggests refractoriness to RAI therapy

 In the presence of widespread metastases, especially 

when in bone, additional RAI may temporarily stabilize 

progression but is unlikely to result in cure

 Risks of bone marrow suppression or pulmonary fibrosis 

should generate caution when considering repeated doses 

of RAI



• One radioactive iodine therapy  (100–200 mCi) may 
be considered in patients with 

 more significantly elevated serum Tg levels 

 rapidly rising serum Tg levels 

 rising Tg antibody levels

 In whom imaging (anatomic neck/chest imaging 
and/or 18FDG-PET/CT) has failed to reveal a tumor 
source that is amenable to directed therapy

• If persistent nonresectable disease is localized after 
an empiric dose of RAI, and there is objective 
evidence of significant tumor reduction, then 
consideration can be made for RAI therapy to be 
repeated until the tumor has been eradicated or 
the tumor no longer responds to treatment

• The most compelling evidence for benefit from 

empiric RAI therapy is for pulmonary 

metastases, which are not amenable to 

surgical management or external beam 

radiotherapy, and RAI response rates are 

reasonable



 27 patients : negative WB radioiodine scan & 

elevated Tg levels

 All recd high dose of I131

 Mean follow-up 6.3 +/- 5.8 years

 Both macro mets (11) and micro-metastasis 

(16)

 79% showed I131 accumulation : Tg reduced in 

50% patients





By fostering an open, 

productive, evidence-based 

discussion, the Martinique 

meeting restored trust, 

confidence and a sense of 

collegiality between 

individuals and organizations 

that are committed to 

optimal thyroid disease 

management. The result of 

this first meeting is a set of 

nine principles 





Key Elements in Adjuvant Treatment Decision Making 

Impact on 

outcomes 

Post-op risk 
Side 

effects 

profiles 

Patient 

preferences 

Other 

factors 
Improved 

initial 

staging 

Facilitate 

sensitive 

follow up 

Tuttle et al Thyroid 2019



124I PET/CT Baseline 
124I PET/CT after 

Selumetinib

Selumetinib

75 mg bid 

for 4 weeks

Ho et al. N Engl J Med, 2013

Conclusion:  Selumetinib

produces clinically meaningful 

increases in iodine uptake and 

retention in a subgroup of patients 

with thyroid cancer that is 

refractory to radioiodine; the 

effectiveness may be greater in 

patients with RAS-mutant 

disease.



Peptide receptor radionuclide therapy of treatment-

refractory metastatic thyroid cancer using 90Yttrium 

and 177Lutetium labeled somatostatin analogs: toxicity, 

response and survival analysis

Budiawan et al.  Am J Nucl Med Mol Imaning 2014

Ga 68 DOTATE -
PET

Baseline 

Ga 68 DOTATE -
PET

after 3 Cx of 
PRRT 

Scan Post 
Lu 177 

DOTATATE 
treatment

• In non-radioiodine-avid or 

radioiodine therapy refractory 

thyroid cancer patients, PRRT 

is a promising therapeutic 

option with minimal toxicity, 

promising response rates and 

significant survival benefits. 

• PRRT should be considered 

earlier in the course of 

progression PRRT of 

treatment-refractory metastatic 

thyroid cancer (in combination 

with other treatment options) 

and not as the modality of last 

resort.



 One size doesn’t fit all

 Risk adapted approach

 Risk assessment is an active and 
dynamic process 

 Should not abandon a well-established 
practice without evidence-base science 

 r-TSH facilitates early ablation/treatment 
with no compromise in outcome with 
better compliance& quality of life 

 Real multidisciplinary approach 



 One size doesn’t fit all

 Risk-adapted approach is recommended when considering I-

131 ablation treatment 

 Risk assessment is an active and dynamic process 

 Low dose I-131 approach is recommended particularly for Low 

to intermediate risk DTC 

 Radioiodine is the prototype of precision medicine 

 rhTSH has some advantages over  THW in certain 

situations

 New investigational re-differentiated drugs and PRRT are 

promising for refractory or poorly differentiated thyroid cancer  

 It is important to Identify which approaches will be effective for 

which patients based on risk-adapted approach and  genetic 

factors among others.


