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SUMMARY

Background
Patients with differentiated thyroid cancer (DTC) 
who undergo total thyroidectomy are candidates for 
adjuvant radioactive iodine ablation (RAI). RAI is used 
to treat presumed or known residual local disease 
or distant metastases, with a secondary objective of 
ablating the normal thyroid remnant to facilitate post-
operative surveillance using thyroglobulin levels. The 
2015 American Thyroid Association (ATA) guidelines 
recommend selective use of RAI for intermediate- and 
high-risk tumors, and using low-dose RAI or omitting 
it for most low-risk tumors (1). The optimal timing 
of RAI following thyroidectomy has been debated, 
and it is largely determined by logistics that include 
patient convenience and need for hospitalization. 
The current study evaluated the impact of the time 
interval between thyroidectomy and RAI administra-
tion on disease outcomes. 

Methods
This was a retrospective analysis of consecutive 
patients with DTC who were treated at a tertiary 
referral center in Brazil from 2000 through 2015. 
Patients with DTC were included if they underwent 
total thyroidectomy with or without lymph-node 
dissection followed by RAI ablation and suppression 
with levothyroxine. All patients were prepared for 
RAI with levothyroxine withdrawal, confirmed by a 
TSH >30 mIU/L at the time of RAI administration. The 
interval between surgery and RAI was determined by 
patients’ access to limited local medical facilities, as 

doses of RAI >49.9 mCi require inpatient hospitaliza-
tion in Brazil.

Patients were separated into two groups by time 
between surgery and RAI ablation: group A ≤6 
months and group B >6 months. Follow-up surveil-
lance included thyroglobulin levels and cervical ultra-
sound. The main outcome was disease-free status as 
defined by the absence of biochemical or structural 
disease at 1 year and 6 years after thyroidectomy. 
Thyroglobulin levels of <1 ng/ml (suppressed) and 
<2 ng/ml (stimulated) were used as cutoffs for bio-
chemical disease-free status. Recurrence was defined 
by new biochemical or structural disease in a patient 
who was previously considered free of disease.

Results
Of 901 patients with DTC, 545 underwent total thy-
roidectomy followed by RAI ablation. An additional 
180 patients had thyroidectomy but were not treated 
with RAI, and 176 were lost to follow-up and were 
excluded from the analysis. The rate of RAI use for 
patients with DTC who underwent surgery during 
the study period was 80%. The median tumor size 
of the study cohort was 2.0 cm. One third had cer-
vical-lymph-node metastases, and 9.2% of patients 
had distant metastases. The ATA risk stratification 
was low in 41.8% of patients, intermediate in 45.0% 
of patients, and high in 13.2% of patients. The mean 
(±SD) RAI dose was 112.3±38.1 mCi. 
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For the entire cohort, the median time from surgery to 
RAI was 6 months (interquartile range [IQR], 3–10). 
Group A (295 patients) had a median interval of 3 
months (IQR, 2–5) and group B (250 patients) had a 
median interval of 10.5 months (IQR, 8–16). Patients 
in group B were slightly older (47.1 years vs. 43.1 
years, P<0.01), less likely to have nodal metastases 
(26.4% vs. 40.7%, P<0.01), and more likely to be ATA 
low-risk (48.0% vs. 36.6%, P = 0.027) as compared 
with group A.

At 1 year after initial thyroidectomy, no significant dif-
ference in disease-free status was observed (59.3% 
for group A vs. 65.6% for group B, P = 0.15). At a 
median follow-up of 6 years, the rate of disease-free 

status remained similar between groups A and B 
(63.3% vs. 67.7%, P = 0.31). The recurrence rates in 
the two groups were also similar (5.4% vs. 3.0%, P 
= 0.39). This trend was seen across all ATA risk cat-
egories. In multivariable analysis, the time between 
thyroidectomy and RAI ablation was not a significant 
predictor of disease status.

Conclusions
The time between thyroidectomy and RAI ablation 
does not impact disease outcomes in patients with 
DTC, regardless of initial extent of disease. RAI 
ablation can be scheduled within 1 year after surgery 
according to patient convenience and availability of 
health care resources.

ANALYSIS AND COMMENTARY

Routine RAI ablation is no longer recommended 
after thyroidectomy for all patients with DTC. Data 
to support decreased local recurrence and improved 
survival following RAI is largely limited to high-risk 
tumors (gross extrathyroidal extension or distant 
metastases) (2, 3). Given the less clear benefit for 
low- and even intermediate-risk patients, flexibility 
in timing is ideal to optimize patient convenience and 
health care utilization. The current study suggests 
that delaying RAI for up to 1 year after surgery does 
not compromise disease outcomes.

Few prior studies have examined the impact of the 
interval between surgery and RAI. In a study from 
Japan of 198 patients with high-risk DTC, an interval 
between thyroidectomy and RAI of >6 months was 
associated with a fourfold higher disease-specific 
mortality (4). However, that study included only 
patients with advanced disease (distant metasta-
ses or gross extrathyroidal extension). In addition, 
the mean interval between surgery and RAI was 2.6 
years, mainly because of delayed surgeon referral 
or limited resources for inpatient hospitalization to 
administer RAI. Another study from Greece of 107 

patients with low-risk DTC showed no difference in 
disease outcomes between patients who underwent 
RAI ablation at a median of 3 months versus 6 months 
after thyroidectomy (5). 

The current study is a retrospective analysis conducted 
at a single institution over a 15-year period. The rate 
of RAI administration was very high, likely reflecting 
older practice guidelines that recommended more 
routine use of RAI even for patients with low-risk 
DTC. It is likely that the use of RAI decreased over 
the study period, although this is not mentioned in 
the article. This is an important potential confounder 
that should have been accounted for in the study. In 
addition, patients in group B may have had delayed 
RAI because they were considered to be at lower 
risk by their physicians or had less access to medical 
care. Although the authors performed a multivariable 
analysis that accounted for disease burden, it remains 
difficult to isolate the impact of time between surgery 
and RAI in a retrospective study. The authors did 
perform a subgroup analysis by ATA risk category, 
an important predictor of persistent and recurrent 
disease that accounts for the initial extent of disease. 
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This study as well as the study from Japan high-
lights potential limitations in health care resources, 
especially when RAI must be administered in an 
inpatient hospital setting because of patient logistics 
or local legislation. Considering all the available 
data, delaying RAI for up to 1 year after thyroid-
ectomy likely has no impact on disease outcomes, 
especially for low- and intermediate-risk patients. 
Patients should be counseled accordingly, allowing 

them to schedule RAI to minimize interference with 
major life events. Most patients with low-risk DTC 
who have an excellent response to initial surgical 
treatment will not benefit from RAI ablation, which 
may free up resources for higher-risk patients. Con-
sideration should also be given for lower doses 
of RAI, such as 30 mCi, which can more readily be 
administered without hospitalization. 

References

1. Haugen BR, Alexander EK, Bible KC, Doherty 
GM, Mandel SJ, Nikiforov YE, Pacini F, Randolph 
GW, Sawka AM, Schlumberger M, et al. 2015 
American Thyroid Association Management 
Guidelines for Adult Patients with Thyroid 
Nodules and Differentiated Thyroid Cancer: the 
American Thyroid Association Guidelines Task 
Force on Thyroid Nodules and Differentiated 
Thyroid Cancer. Thyroid 2016;26:1-133.

2. Jonklaas J, Sarlis NJ, Litofsky D, Ain KB, Bigos ST, 
Brierley JD, Cooper DS, Haugen BR, Ladenson 
PW, Magner J, et al. Outcomes of patients with 
differentiated thyroid carcinoma following initial 
therapy. Thyroid 2006;16:1229-42.

3. Podnos YD, Smith DD, Wagman LD, Ellenhorn JD. 
Survival in patients with papillary thyroid cancer 
is not affected by the use of radioactive isotope. J 
Surg Oncol 2007;96:3-7.

4. Higashi T, Nishii R, Yamada S, Nakamoto Y, Ishizu 
K, Kawase S, Togashi K, Itasaka S, Hiraoka M, 
Misaki T, Konishi J. Delayed initial radioactive 
iodine therapy resulted in poor survival in 
patients with metastatic differentiated thyroid 
carcinoma: a retrospective statistical analysis of 
198 cases. J Nucl Med 2011;52:683-9. Epub April 
15, 2011.

5. Tsirona S, Vlassopoulou V, Tzanela M, 
Rondogianni P, Ioannidis G, Vassilopoulos C, 
Botoula E, Trivizas P, Datseris I, Tsagarakis S. 
Impact of early vs late postoperative radioiodine 
remnant ablation on final outcome in patients 
with low-risk well-differentiated thyroid cancer. 
Clin Endocrinol (Oxf) 2014;80:459-63. Epub 
August 21, 2013.

Delaying Radioactive Iodine Ablation for up to  Masha J. Livhits, Michael W. Yeh 
One Year Does Not Increase Recurrence for  
Patients with Differentiated Thyroid Cancer

http://www.thyroid.org
http://online.liebertpub.com/action/showLinks?pmid=17567872&crossref=10.1002%2Fjso.20656
http://online.liebertpub.com/action/showLinks?pmid=17567872&crossref=10.1002%2Fjso.20656
http://online.liebertpub.com/action/showLinks?pmid=21498534&crossref=10.2967%2Fjnumed.110.081059
http://online.liebertpub.com/action/showLinks?system=10.1089%2Fthy.2015.0020
http://online.liebertpub.com/action/showLinks?pmid=23895145&crossref=10.1111%2Fcen.12301
http://online.liebertpub.com/action/showLinks?system=10.1089%2Fthy.2006.16.1229

	Does Normal TSH Mean Euthyroidism in L-T4 Treatment?
	Jacques Orgiazzi
	Peterson SJ, McAninch EA, Bianco AC. Is a normal TSH synonymous with "euthyroidism" in levothyroxine monotherapy? J Clin Endocrinol Metab. October 4, 2016 [Epub ahead of print].


	How Much Does Prolonged Incomplete Treatment of Hyperthyroidism Contribute to the Long-Term Risk of Cardiovascular Events?
	Stephen W. Spaulding
	Dekkers OM, Horváth-Puhó E, Cannegieter SC, Vandenbroucke J, Sørensen HT, Jorgensen JO. Acute cardiovascular events and all-cause mortality in patients with hyperthyroidism: population-based cohort study. Eur J Endocrinol. October 3, 2016 [Epub ahead of p


	Higher Free T4 Levels Are Associated with an Increased Risk of Any Solid Cancer 
	Jerome M. Hershman
	Khan SR, Chaker L, Ruiter R, Aerts JG, Hofman A, Dehghan A, Franco OH, Stricker BH, Peeters RP. Thyroid function and cancer risk: the Rotterdam Study. J Clin Endocrinol Metab. September 20, 2016 [Epub ahead of print].


	Combined Determination of Serum HCG and FT4 Can Predict Risk For Preeclampsia
	Jorge H. Mestman
	Korevaar TIM, Steegers EAP, Chaker L, Medici M, Jaddoe VWV, Visser TJ, de Rijke YB, Peters R. The risk of pre-eclampsia according to high thyroid function in pregnancy differs by hCG concentration. J Clin Endocrinol Metab. September 20, 2016 [Epub ahead o


	Fine Particle Air Pollution May Alter Newborn Thyroid Function
	Tim I.M. Korevaar
	Janssen BG, Saenen ND, Roels HA, Madhloum N, Gyselaers W, Lefebvre W, Penders J, Vanpoucke C, Vrijens K, Nawrot TS. Fetal thyroid function, birth weight, and in utero exposure to fine particle air pollution: a birth cohort study. Environ Health Perspect. 


	Subclinical Hyperthyroidism, but not Subclinical Hypothyroidism, Is Associated with Increased Dementia Risk
	Elizabeth N. Pearce
	Rieben C, Segna D, da Costa BR, Collet TH, Chaker L, Aubert CE, Baumgartner C, Almeida OP, Hogervorst E, Trompet S, Masaki K, Mooijaart SP, Gussekloo J, Peeters RP, Bauer DC, Aujesky D, Rodondi N. Subclinical Thyroid Dysfunction and the Risk of Cognitive 


	Tumor Multifocality Is a Candidate to Influence Management When Unsuspected Sporadic Medullary Thyroid Carcinoma Is Discovered after Unilateral Thyroidectomy 
	Charles H. Emerson
	Essig GF Jr, Porter K, Schneider D, Arpaia D, Lindsey SC, Busonero G, Fineberg D, Fruci B, Boelaert K, Smit JW, Meijer JAA, Duntas LH, Sharma N, Costante G, Filetti S, Sippel RS, Biondi B, Topliss DJ, Pacini F, Maciel RMB, Walz PC, Kloos RT. Multifocality


	Delaying Radioactive Iodine Ablation for up to One Year Does Not Increase Recurrence for Patients with Differentiated Thyroid Cancer
	Masha J. Livhits, Michael W. Yeh
	Scheffel RS, Zanella AB, Dora JM, Maia AL. Timing of radioactive iodine administration does not influence outcomes in patients with differentiated thyroid carcinoma. Thyroid. September 22, 2016 [Epub ahead of print].


	Estrogen Status Is Not Associated With 
Increased Thyroid Cancer Risk among Postmenopausal U.S. Women
	Angela M. Leung
	Luo J, Hendryx M, Manson JE, Liang X, Margolis KL. Hysterectomy, oophorectomy, and risk of thyroid cancer. J Clin Endocrinol Metab 2016;101:3812-9. Epub July 26, 2016.


	Preoperative FNA Cytology May Diagnose Noninvasive Follicular Thyroid Neoplasm with Papillary-like Nuclear Features
	Stephanie A. Fish
	Strickland KC, Vivero M, Jo VY, Lowe AC, Hollowell M, Qian X, Wieczorek TJ, French CA, Teot 
LA, Sadow PM, Alexander EK, Cibas ES, Barletta JA, Krane JF. Preoperative cytologic diagnosis 
of noninvasive follicular thyroid neoplasm with papillary-like nucl





