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Summary

Objective Postoperative radioiodine remnant ablation (RRA)

represents an adjunctive therapeutic modality in patients with

differentiated thyroid cancer (DTC). The impact of late vs early

RRA on the outcome of DTC is currently unclear. The aim of

the study was to evaluate the outcome of patients with DTC

according to RRA timing.

Design Retrospective study Patients A total of 107 TNM

stage 1 DTC patients were divided into two groups. In group A

(n = 50), RRA was administered in less than 4�7 months median

3�0 (range 0�8–4�7), while in group B (n = 57) in more than

4�7 months median 6 (4�8–30�3) after thyroidectomy. Remission

was achieved when stimulated serum Tg levels were undetect-

able, in the absence of local recurrence or cervical lymph node

metastases on the neck ultrasound.

Results All patients underwent near-total thyroidectomy. The

mean age at diagnosis was 49�3 years (range: 18–79 years).

There were no statistically significant differences in the histo-

logical subtype, the TNM stage, the dose of radioiodine and

the time of follow-up, between the two groups. After the

RRA treatment, 44 group A patients (88%) were in remission

and 6 (12%) in persistence; while in group B, 52 (91�2%)

were in remission, 1 (1�8%) in persistence and 4 (7%) in

recurrence. At their latest follow-up median 87�3 (23�3–
251�6 months), all patients were in remission, either as a

result of further iodine radioiodine therapy (in 11 patients) or

watchful monitoring.

Conclusions The timing of RRA seems to have no effect on

the long-term outcome of the disease. Therefore, urgency for

radioiodine ablation in patients with low-risk thyroid cancer is

not recommended.

(Received 30 March 2013; returned for revision 10 July 2013;

finally revised 14 July 2013; accepted 21 July 2013)

Introduction

Thyroid cancer is the most common endocrine malignancy1 with

a 2�4-fold increase in incidence over the past 30 years.2–4 It is

considered an indolent cancer, with a 10-year survival rate over

95%.5,6 Despite the generally good prognosis of thyroid carci-

noma, about 5% of patients develop metastatic disease, exhibiting

a more aggressive course, with a worse prognosis and increased

risk of mortality.7–9 Standard treatment for well-differentiated

thyroid cancer is total or subtotal thyroidectomy followed in

many occasions by radioiodine administration, depending on the

risk stratification of each patient.10 The goal of the first dose of ra-

dioiodine administration after total thyroidectomy is the ablation

of thyroid tissue remnants (RRA) in order to achieve an undetect-

able serum thyroglobulin level and to irradiate any neoplastic

focus in order to decrease the risk of disease recurrence.11,12

The rising incidence of DTC recorded in recent years, espe-

cially of small low-risk thyroid cancer,2–4,12 has led to an

increased demand of medical facilities for radioiodine adminis-

tration. However, due to strict regulations for radioactive pro-

tection in many European countries, Japan radioiodine is

administered in a limited number of centres13 and patients are

confronted with delays in receiving their treatment after thyroid-

ectomy. It has been demonstrated that a delay of initial radioio-

dine administration until more than 180 days after total

thyroidectomy in DTC patients with metastases resulted in poor

survival,14 but it is currently unclear whether early RRA offers

any benefit compared with late RRA with regard to final out-

come in patients with minimal disease, which represent the vast

majority of newly diagnosed patients.4,9,11 The aim of our study

was to evaluate whether the time interval between surgery and

RRA has an effect on the final outcome of patients with early-

stage well-differentiated thyroid cancer.

Correspondence: S. Tsagarakis, Department of Endocrinology, Diabetes
and Metabolism, Evangelismos Hospital, 45-47 Ipsilantou St, 10676
Athens, Greece. Tel.: +30 213 2041825; Fax: +30 213 2041828;
E-mail: stsagara@otenet.gr

© 2013 John Wiley & Sons Ltd 459

Clinical Endocrinology (2014) 80, 459–463 doi: 10.1111/cen.12301



Design

Patients

We studied 107 patients with thyroid cancer who received RRA

after near-total or total thyroidectomy between January 2000

and December 2006. The mean age of patients at the time of

diagnosis was 49�3 � 1�5 years (range: 18–79 years). Papillary

thyroid cancer was present in 100 patients (93�4%), follicular

thyroid cancer was found in five patients (4�7%) and 2 (1�9%)

had both papillary and follicular thyroid cancer. All patients

were classified according to the AJCC/IUCC risk stratification

system, using the 2002 TNM sixth edition.1 Thus, 85 (79�4%)

patients were classified as T1N0M0 and 22 (20�6%) as T2N0M0.

In cases of multifocal disease (41�1% of our cohort), the tumour

with the greater diameter was considered. After ablation, all

patients were followed up in our department in an outpatient

basis. Data were retrieved from hospital records and were retro-

spectively analysed.

Inclusion criteria were (i) histological diagnosis of papillary or

follicular thyroid carcinoma, (ii) TNM pathologic stage pT1or

pT2, N0, M0 (i.e. primary tumour size 1–4 cm, no known posi-

tive lymph nodes at the time of primary surgery, no extension

of the tumour outside the thyroid bed, no venous or lymphatic

invasion, with no tall cell features in the pathology report) and

no known distant metastases at primary surgery. More specifi-

cally, NO status was defined taking into account the following:

clinical examination of the neck, preoperative and postoperative

neck ultrasound, macroscopic examination during surgery, path-

ological examination in cases of lymph node resection, postoper-

ative thyroglobulin levels and postablation whole-body 131I

scanning, (iii) no concurrent diagnosis of medullary or anaplas-

tic or poorly differentiated thyroid cancer or thyroid lymphoma.

Our RRA protocol was as follows: in all patients, endogenous

TSH elevation (TSH >30 mIU/l) was achieved by thyroid hor-

mone withdrawal. After thyroidectomy, patients were treated

with T3 until the pathology report became available. Then,

depending on the availability of the RRA facilities in our depart-

ment, patients either continued T3 treatment up to 15 days

before RRA and then T3 was discontinued or they continued

with levothyroxine and 6 weeks before RRA they were switched

to T3 (25 lg two or three times daily) for 4 weeks. Iodine scrub-

bing and imaging with iodine contrast material were prohibited

for at least 6 weeks prior to RRA, while patients were on low

iodine diet for 15–20 days prior to RRA.15,16 At the day of the

radioiodine administration, patients were hospitalized in the

special ward of our department, according to EU legisla-

tions.17,18

The time of postsurgery ablation depended on the availability

of the special facilities treatment with a first come–first served

policy with a trend to give some priority in patients with larger

tumours. The median time of RRA postsurgery in our cohort

was 4�7 (range 0�8–30�3) months. According to the time of

RRA, patients were divided in two groups: group A, consisted of

50 patients who received RRA in ≤ 4�7 months after surgery

[median 2�0 (range 0�8–3�0)]; and group B consisted of 57

patients who received RRA in > 4�7 [median 5�5 (range 3�5–
30�3)] months after surgery.

Following RRA, patients initiated thyroid hormone suppres-

sion therapy. Afterwards, they were monitored in our outpatient

clinic every six months for the first five years and then annually

for a median period of 82�9 (range 16�0–239) months. The dis-

ease outcome was evaluated according to the ATA guidelines,12

based on physical examination, thyroglobulin levels under thy-

roid hormone therapy, antibodies against thyroglobulin mea-

surements and ultrasonography. 131I whole-body scintigraphy

was performed only when antibodies against thyroglobulin were

present. One to three years after RRA, stimulated serum Tg lev-

els (either by levothyroxine withdrawal or administration of

recombinant human TSH) were measured. The decision to

repeat 131I administration was based either on detectable serum

thyroglobulin levels or on abnormal uptake in the diagnostic

radioiodine scan. Disease remission was defined as no evidence

of disease based on undetectable serum Tg during TSH suppres-

sion and/or a level of less than 2 lg/l after stimulation in the

absence of cervical lymph node metastases on the neck ultra-

sound. In patients with positive antithyroglobulin antibodies, a

negative 131I whole-body scintigraphy was also necessary to con-

clude remission. Patients who do not fulfil the above-mentioned

criteria were considered with persistent disease. Disease recur-

rence was documented in patients who were in remission for at

least a year, and a follow-up examination revealed evidence of

disease by imaging and/or raising thyroglobulin levels either

under TSH suppression or stimulated.

Hormones measurements

TSH measurement was performed with Immunochemilumino-

metric (ICMA) two-site (sandwich) immunoassay, with analyti-

cal sensitivity 0�005 mIU/l and functional sensitivity 0�014 mIU/

l, calibrated against the IRF 80588, according to the WHO (Elec-

sys 2010; Roche Diagnostics Corporation, Indianapolis, IN,

USA). Thyroglobulin (Tg) measurement was also taken with

immunochemiluminometric (ICMA) two-site immunoassay

(sandwich), with analytical sensitivity <0�1 lg/l and functional

sensitivity <0�7 lg/l, calibrated against the Certified Reference

Material CRM 457 from BCR (Community Bureau of Reference)

of EU (Elecsys 2010; Roche Diagnostics Corporation, Indianapo-

lis, IN, USA). Antithyroglobulin antibodies (Anti-Tg) measure-

ment was taken with chemiluminescence immunoassay (CLIA)

with analytical sensitivity <10 kIU/l and functional sensitivity

<20 kIU/l, calibrated according to the international reference

serum NIBSC 65/93 (National Institute for Biological Standards

and Control). Negative anti-Tg were considered when <20 kIU/l.

(Elecsys 2010; Roche Diagnostics Corporation, Indianapolis, IN,

USA).

Statistics

Variables were expressed throughout as mean � SE, except

where noted otherwise. The statistical analysis was performed

using the SigmaStat statistical software (version 4�0, 2008 Systat
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Software, San Jose, CA.). For multiple comparisons, one-way

analysis of variance, followed by Student–Newman–Keuls test or

Dunn’s method (when data distribution was not normal) and

two-way analysis of variances for multiple treatments, were

used. Statistical analysis to identify differences between two

groups was performed by t-test; Mann–Whitney rank-sum test

was used when data’s distribution was not normal. Chi square

(v2) and z-test were used for comparisons of nonparametric

variables. The level of significance was set at 0�05 for all statisti-

cal tests.

Results

As shown in Table 1, 53�3% of our patients received ablation

treatment in more than 4�7 months postsurgery (group B), while

46�7% received ablation treatment in less than or in 4�7 months

postsurgery (group A). The tumour size was 1�3 � 0�2 cm in

group A vs 1�5 � 0�2 cm in group B. The histological subtype

and the TNM score were similar between the two groups. No

statistically significant difference was noted in the postsurgical
131I uptake in the thyroid bed (4�5 � 0�7% vs 5�7 � 0�7%), the

mean serum TSH (80�2 � 3�5 vs 70�5 � 3�7 mU/l), the Tg val-

ues at the day of RRA (12�4 � 2�8 vs 11�4 � 2�1 lg/l) and the

presence of anti-thyroglobulin antibodies (12% vs 19�2%) in

group A and B, respectively. The mean dose of 131I administered

was similar between the two groups (2�7 � 0�1GBq, group A

and 2�6 � 0�04 GBq, group B).

Variables of the postablation follow-up of our cohort are pre-

sented in Table 2. No difference in the duration of postablation

follow-up median 86�6 (range 48�1–142) months in group A and

79�0 (range 16�0–239) in group B), and the total duration of fol-

low-up median 89�4 (range 49�9–143�6) months in group A and

85�3 (23�2–251�6) in group B) was noted. Also, Tg levels

(0�8 � 0�3 in group A vs 0�6�0�1 lg/l in group B) and the pres-

ence of anti-Tg antibodies (10% vs 19�2%) at last follow-up

were similar between the two groups.

As shown in Table 2, no difference was noted in the outcome

of the disease between the two groups of patients. In particular,

6 months post-RRA statistically similar remission rates were

noted in the two groups (group A: 44 patients, 88%, were in

remission and six patients, 12%, in persistence; and group B: 52

patients, 91�2%, were in remission, 1 patient, 1�8%, in persis-

tence and four patients, 7%, were found with disease recur-

rence). A second dose of radioiodine was administered in all

patients with persistent or recurrent disease while a third radio-

iodine treatment was necessary in two patients of group B.

Finally, at their latest follow-up, all patients were in remission.

To note, in both groups, all patients who were found in remis-

sion at the evaluation at 6 months post-RRA remained in remis-

sion in their latest follow-up.

Discussion

We hereby present a retrospective study of 107 patients with

low-risk DTC who were referred to our centre for I131 -postop-

erative ablation. We demonstrated that the long-term outcome

of these patients does not differ if the RRA therapy is adminis-

tered early or late after thyroidectomy.

To the best of our knowledge, only Higashi et al. have

assessed the impact of the timing of RRA and have shown that

the delay of initial radioiodine administration until more than

180 days after total thyroidectomy in patients with differentiated

thyroid carcinoma with metastases resulted in poor survival.14

Table 1. Demographic and hormonal data before ablation in the two

groups of patients

Group A Group B P

N (%) 50 (46�7) 57 (53�3) NS

Age (years) 49�7 � 1�8 51�6 � 1�7 NS

Sex

Men (%) 10 (20) 10 (17�5) NS

Women (%) 40 (80) 47 (82�5) NS

Histological type

Papillary (%) 46 (92) 54 (94�7) NS

Follicular (%) 4 (8) 1 (1�75) NS

Papillary and follicular (%) 2 (3�5) NS

Tumour size (cm) 1�3 � 0�2 1�5 � 0�2 NS

TΝΜ
Τ1 (%) 41 (82) 44 (77�2) NS

Τ2 (%) 9 (18) 13 (22�8) NS

Postsurgery 131I uptake (%) 4�5 � 0�7 5�7 � 0�7 NS

TSH before RRA (mIU/l) 80�2 � 3�5 70�5 � 3�7 NS

Tg before RRA (lg/l)* 12�4 � 2�8 11�4 � 2�1 NS

Anti-Tg present before RRA (%) 6 (12) 11 (19�2) NS

Time of ablation (months

post surgery) median (range)

3 (0�8–4�7) 6 (4�8–30�3) 0�0001

Dose 131I (GBq) 2�7 � 0�1 2�6 � 0�04 NS

RRA, radioiodine remnant ablation.

*Tg levels were included only in patients with negative anti-Tg antibodies.

Table 2. Postablation variables and disease outcome in the two groups

of patients

Group A Group B P

N (%) 50 (46�7) 57 (53�2)
Months of F/U after

ablation median (range)

86�6 (48�1–142) 79�0 (16�0–239) NS

Total months of

F/U median (range)

89�4 (49�9–143�6) 85�3 (23�2–251�6) NS

Tg at last follow-up (lg/l)* 0�8 � 0�3 0�6 � 0�1 NS

Anti-Tg present at

last follow-up (%)

5 (10) 11 (19�2) NS

Outcome 6 months post-RRA

Remission (%) 44 (88) 52 (91�2) NS

Persistence (%) 6 (12) 1 (1�8) NS

Recurrence (%) 4 (7)

Outcome at last F/U

Remission (%) 31 (100) 76 (100) NS

F/U: follow-up as outpatients.

*Tg levels were included only in patients with negative anti-Tg antibodies.
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Obviously, the discrepancy of this finding with our results is

explained by the different inclusion criteria of the two studies.

Our study focuses on low-risk patients with thyroid carcinoma,

defined as patients with primary tumour sized 1–4 cm, no

known positive lymph nodes at the time of primary surgery, no

extension of the tumour outside the thyroid, no venous or lym-

phatic invasion and no known distant metastases at primary sur-

gery, with no aggressive features in the pathology report (TNM

T1 or T2 N0M0) while in the study of Higashi et al. patients

were either younger than 45y with distant metastases or older

than 45y, at least stage III at the time of thyroidectomy. Thus,

by design, the two studies have different goals; while the study

of Higashi et al.14 aimed at underlining the urgency of radioio-

dine administration to treat advanced DCT, our goal was to

evaluate the effect of time interval between thyroidectomy and

radioiodine remnant ablation in early disease, low-risk patients.

While radioiodine treatment in patients with advanced thy-

roid cancer seems to result in improvement in mortality and

morbidity,12,19 the benefit of RRA in patients with low-risk dis-

ease in which prognosis is in most occasions excellent is debat-

able.20–23 In the present retrospective study, patients were

treated from 2000 to 2006, and before the publication of 2009

ATA revised guidelines,12 so patients with tumours >1 cm or

with <1 cm multifocal tumours were offered radioiodine abla-

tion. The utility, as well as the dose of radioiodine administered

relative to disease severity, has been a matter of controversy.24–27

Haymart et al.,28 have recently demonstrated significant varia-

tion between healthcare providers in the use of radioiodine in

patients with thyroid cancer, especially in the low-risk popula-

tion.28 As these variations are not based strictly on clinical dis-

ease criteria, there is a need to re-evaluate the risks and benefits

of radioiodine administration and the impact of current practice

patterns on population health. Analysis of 10-year follow-up of

low-risk patients revealed that use of radioiodine did not pro-

long their overall or disease-free survival.29 The possibility of

increased risk of second primary malignancies through exposure

to radiation is a concern and represents an almost unnecessary

risk in the cohort of low-risk patients with almost normal mor-

tality.30 Thus, in an effort to minimize radiation exposure, Mal-

lick et al.31 and Schlumberger et al.,21 recently published that a

low dose of radioiodine (1�1 GBq) was as effective as a high

dose (3�7 GBq), in achieving a low level of thyroglobulin and

eliminating residual thyroid tissue, as seen on ultrasonography

in patients with low-risk thyroid cancer.21,31

Until the above-mentioned debate about the utility of RRA in

low-risk patients is resolved, our findings indicate that consider-

ing the limited resources of special medical facilities for adminis-

tration of RRA in some countries, urgent administration of RRA

after surgery is not justified. Instead, patients with extensive dis-

ease must have absolute priority to the use of these special med-

ical facilities, while RRA in patients with early disease can be

safely postponed.

Certain limitations of our study must be noted. This was a

retrospective study without a control group and the dose of

iodine was arbitrary. Moreover, as intermediate risk patients

have not been included in this cohort, additional prospective

controlled studies are required to evaluate the effect of the time

interval of administration of I131 after thyroidectomy for higher-

risk patients.

In conclusion, we demonstrated that a late vs early adminis-

tration of I131 has no effect on the long-term outcome of early-

stage DCT patients. Therefore, recommendations for urgent

administration of I131 are not justified.
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