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Abstract
Introduction  The ATA guidelines for differentiated thyroid cancer (DTC) are one of the most widely referred to. Their 
2015 edition proposed a new risk stratification system and modified the indications for radioactive iodine (RAI) ablation 
especially for the low risk category. We attempted to analyze whether the new guidelines altered referral practices for RAI 
ablation at our institute.
Methodology  Patients who underwent total or completion thyroidectomy for DTC during 2016–2017 were included. Rel-
evant demographical and pathological data was tabulated. Patients were classified as per the new stratification system and 
referral practice for RAI ablation documented.
Results  238 patients were included. Of these 20.6% were low risk, 44.1% were intermediate and 35.3% were high risk as 
per modified guidelines. All patients within the intermediate and high-risk group and 77.8% of the low risk group were 
referred for RAI ablation. Analysis of risk factors revealed that within the low risk group there were three patients with < 5 
metastatic nodes, all within 3 cm in size—a category that the ATA failed to stratify appropriately. Among those labeled as 
Intermediate risk due to microscopic extra thyroidal extension (ETE), 85% had no other risk factors and were upstaged solely 
due to microscopic ETE, which is interestingly no longer included in the TNM staging.
Conclusion  Majority of low risk patients continue to receive RAI ablation due to persistent belief emanating from literature 
that remnant ablation improves outcomes and aids in follow up. The issue of RAI ablation for low risk group and prognostic 
implications of microscopic ETE and limited nodal disease need to be revisited.

Keywords  Differentiated thyroid cancer · Risk factors · Radioactive iodine ablation · ATA 2015 guidelines · Remnant 
ablation

Introduction

Differentiated thyroid cancers (DTC) constitute the most 
common variety of thyroid cancers. Surgery in the form of 
hemithyroidectomy alone or total thyroidectomy followed 
by radioactive-iodine (RAI) ablation, whenever indicated, 
forms the mainstay of treatment for these cancers [1–4]. The 
decision to remove the entire gland, as well as to administer 
RAI post-operatively is dependent on a multitude of prog-
nostic factors. The relative importance of these prognostica-
tors has evolved over the decades, thereby influencing the 
referral practice for RAI ablation. The recent increase in the 
incidence of thyroid cancer has seen a parallel increase in 
the literature pertaining to the same. This coupled with a 
paradigm shift towards lesser treatment as advocated by the 
2015 American Thyroid Association (ATA) guidelines [4], 
have resulted in global variations in practice. The 2009 ATA 
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guidelines advocated that for DTC, any nodule greater than 
1 cm in size warranted a Total Thyroidectomy [3]. Remnant 
ablation was advocated post total thyroidectomy to improve 
the sensitivity of serum thyroglobulin and neck sonography 
during subsequent follow up [5]. The 2015 ATA guidelines 
saw a significant change in recommendations, especially for 
the above two treatment aspects (extent of surgery and indi-
cations for RAI administration), with an overall shift towards 
lesser treatment. To guide the decision for post-operative 
adjuvant RAI ablation, a modified risk stratification system 
was proposed. Those tumors that fell under the category of 
low risk, need not be referred for RAI/Remnant ablation, 
while patients under the moderate or high-risk category war-
rant adjuvant RAI therapy. Since these guidelines are widely 
referred to worldwide, the extent to which they would bring 
about a change in practice, especially with respect to refer-
ral patterns for RAI ablation, formed an interesting research 
question. With this pertinent question in mind, we reviewed 
our institutional practice subsequent to the implementation 
of the 2015 ATA guideline to assess whether the change in 
guidelines had significantly modified the referral practice for 
RAI ablation being followed at our institute.

Methodology

We performed a retrospective review of the referral practices 
for RAI ablation for patients with DTC who underwent treat-
ment from January 2016 until December 2017 in the Depart-
ment of Head and Neck Surgical Oncology at our Institute.

The inclusion criteria for patients selected were 
as follows

1.	 Patients without any prior treatment who underwent 
total thyroidectomy at our institute

2.	 Patients who underwent hemithyroidectomy as the index 
procedure at our institute followed by a completion thy-
roidectomy (as warranted by the histopathology from the 
index surgery)

3.	 Patients who underwent hemithyroidectomy as the index 
procedure outside and were referred to our center for a 
completion thyroidectomy and had complete records of 
pre-operative investigations and histopathology details 
from the earlier procedure.

Patients were excluded from the review for any 
of the following features

1.	 Histopathology apart from DTC: medullary thyroid can-
cer (MTC), poorly differentiated thyroid cancer (PDTC) 
and anaplastic thyroid cancer.

2.	 Only hemithyroidectomy performed for DTC

3.	 Patients operated for hemithyroidectomy at an outside 
center and referred with incomplete prior clinical and 
pathological details

4.	 Revision surgeries apart from completion thyroidectomy 
(e.g., thyroid bed exploration, lateral neck exploration)

All relevant demographic and clinicopathological 
details were obtained from the hospital’s electronic medi-
cal record system.

Results

From January 2016 until December 2017, 572 patients 
underwent thyroid surgery at our institute. Of these, 238 
patients were suitable for analysis based on the eligibility 
criteria mentioned earlier. Majority of the patients were 
females (63%) and the mean age of the cohort was 39.4 
years (range 18–77 years). Total thyroidectomy was per-
formed in 78 % of patients, while the rest underwent com-
pletion thyroidectomy. The most common histology was 
classical variant of papillary thyroid carcinoma (PTC) (66 
%) followed by follicular variant of papillary thyroid carci-
noma (22.3 %) and follicular carcinoma (6%). Aggressive 
variants of PTC formed the remainder of patients. Demo-
graphic details of the cohort are mentioned in Table 1.

Table 1   Demographic and clinical details (N = 238)

Gender
 Male 88 (37%)
 Female 150 (63%)

Age
 Median 39.5 years 

(range 
18–77 years)

Histology
 Papillary Ca classical variant 158 (66.4%)
 Follicular variant of papillary Ca 53 (22.3%)
 Follicular Ca 14 (5.9%)
 Tall cell 6 (2.5%)
 Diffuse sclerosing 3 (1.3%)
 Columnar 2 (0.8%)

Surgery
 Total thyroidectomy 186 (78.1%)
 Completion thyroidectomy 52 (21.9%)

Risk stratification based on ATA 2015 recommendations
 Low 49 (20.6%)
 Intermediate 104 (44.1%)
 High 85 (35.3%)
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Distribution of risk stratification (mentioned 
in Table 2)

Based on the ATA 2015 risk stratification system, all the 
patients were stratified accordingly. Of the entire 238 
patients, 49 (20.6%) were categorized as low risk, 104 
(44.1%) as intermediate risk and 85 (35.3%) were catego-
rized as high risk. Majority of our patients fell within the 
intermediate or high-risk category. This was an expected 
finding given that majority of patients who present to a ter-
tiary oncology center like ours are either loco regionally 
advanced or are referred from elsewhere due to their aggres-
sive nature.

Referral practices in each risk category

Within the low risk category, 38 out of 49 (77.6%) patients 
were referred for remnant ablation, while the rest 11 (22.4%) 
were observed. Of 104 Intermediate category patients, 1 was 
lost to follow up, while all the rest 103 patients were referred 
for RAI ablation. All 85 patients within the high-risk cat-
egory were referred for RAI ablation.

Tumor characteristics guiding risk stratification

Low risk category

Of the 38 patients referred for RAI ablation, majority was 
p T1–T2 N0 (n = 26/38, 68.4%) followed by p T3N0 (n = 8, 
16.3%). Of the 49 patients, 4 were pN1a among which one 
patient had micro-metastasis to a single node, (defined as 
metastatic focus within the node < 0.2 cm) and the remain-
ing 3 patients had less than 5 metastatic nodes, all being less 
than 3 cm in size.

Intermediate risk category

The criteria for being classified as intermediate risk cate-
gory were—microscopic extra thyroidal extension (54.8%), 
greater than five metastatic nodes with largest diame-
ter < 3 cm (43.26%) and aggressive variants of PTC (7.7%). 

Of the 48 patients with microscopic ETE, 41(85%) had nod-
ule size less than 4 cm with no other high-risk features and 
the remaining 7 (15%) had nodule size ≥ 4 cm.

High risk category

Criteria for being classified as high risk were gross ETE 
(66%), metastatic nodes > 3 cm (36.5%), vascular emboli 
(> 4) in follicular cancers (2.4%) and incomplete (R+) resec-
tion (7.2%). (The above characteristics are summarized in 
Table 3).

Discussion

Surgery forms the mainstay of treatment for differentiated 
thyroid cancers, with RAI ablation being used as an adjunct 
to improve outcomes. The indications for total thyroidec-
tomy as well as that for RAI ablation have evolved over the 
last decade with a focus on lesser treatment given the excel-
lent overall prognosis of these tumors.

There are three broad goals of post-operative RAI Ther-
apy (ablation) as described by Tuttle et al. [5]. The first being 
ablation of remnant/residual thyroid tissue which improves 
the diagnostic accuracy of follow up with serum thyroglobu-
lin (Sr.Tg) and whole body RAI scans in the future. The 
second goal is for adjuvant therapy in cases, where there has 
been complete surgical ablation of disease, yet the patient is 
at high risk for harboring residual microscopic disease with 
a greater propensity for loco regional or distant recurrence. 
Thirdly, it may be used as ablative treatment for known RAI 
avid metastatic disease.

There are multiple patient and tumor factors in addition 
to the standard TNM criterion that are of prognostic impor-
tance in DTC and have been used to risk stratify patients 

Table 2   Distribution of risk stratification

N (238) Referred for RAI post-surgery

Low 49 (20.6%) 38/49 (77.6%)
Rest 11/49 (22.4%) observed

Intermediate 104 (44.1%) 103/104 (99%)
1 patient. lost to follow up

High 85 (35.3%) 85/85 (100%)
21 received. RT in addition to RAI

Table 3   Tumor characteristics guiding risk stratification

Low risk
 45/49 patients had no adverse risk factors 1 had micro 

metastasis 
(largest dimen-
sion < 0.2 cm)

 4/49 pt. had N + status with ≤ 5 metastatic nodes 3 had < 5 nodes 
with larg-
est dimen-
sion < 3 cm

Intermediate risk
 Microscopic ETE 57/104 (54.8%)
 5 involved nodes (largest < 3 cm) 45/104 (43.26%)
 Aggressive histology 8/104 (7.7%)

High risk
 Gross ETE 56/85 (66%)
 Node > 3 cm 31/85 (36.5%)
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appropriately. While the AJCC TNM staging system is based 
on predicting overall survival, risk stratification systems 
have the added benefit of predicting the risk of persistent/
recurrent disease. Various such prognostication models have 
been used in the past (AGES, MACIS, GAMES, etc.), most 
of which were difficult to apply and use in clinical practice. 
The simplified low, intermediate and high-risk categories 
adopted by the ATA incudes response to post-surgical RAI 
ablation in addition to tumor characteristics and extent of 
surgical ablation [3, 4].

The 2015 ATA guidelines for DTC show a marked depar-
ture from previous editions with respect to criteria for risk 
stratification as well as the need for RAI ablation in low risk 
patients [6].

The modified risk stratification system does not consider 
size of nodule (s), though nodule size is still an important 
determinant of T stage. Moreover, nodal disease has been 
distributed over all the 3 categories based on the number and 
size of nodes as well as size of metastatic foci within smaller 
nodes. The low risk group has been expanded to include, 
intrathyroidal encapsulated follicular variant of papillary 
thyroid cancer, intrathyroidal well differentiated follicular 
cancer with capsular or minor vascular invasion (< 4 ves-
sels involved), and intrathyroidal papillary micro carcinomas 
that are either BRAF wild type or BRAF mutant (a simpli-
fied version of the risk stratification system is depicted in 
Table 4). This implies that a significant subset of patients 
would now be placed at a lesser risk than before with impli-
cations on the need for RAI ablation, as well as intensity of 
follow up and TSH suppression. Recommendation 51 of the 
ATA 2015 indicates that remnant ablation is now not rou-
tinely recommended for low risk patients and that the deci-
sion should be tailor made for the individual patient [4, 6].

This study was specifically conducted to analyse whether 
these recommendations modified the referral practice for 
RAI ablation post total thyroidectomy/completion thyroid-
ectomy at our institution. While primarily being focussed 

at the course of treatment for low risk patients, our findings 
did encourage us to review the literature on other issues that 
the ATA 2015 failed to provide such as convincing answers 
pertaining to the current prognostic role of microscopic ETE 
as well as limited nodal disease. Each of these issues have 
been discussed below in the light of our findings.

The need for RAI ablation in low risk group

Contrary to expectation, a significant majority of patients 
within the low risk category were referred for remnant abla-
tion (77.6%). While 163 /238 (69.5%) of patients within the 
entire cohort harboured nodal metastasis, only four of these 
were placed in the low risk category based on the modified 
risk criteria. One of these four patients had a microscopic 
focus of 0.2 mm in a single node. Three of the remaining 
had less than five nodes with metastatic foci being less than 
3 cm in largest diameter. Interestingly, the ATA 2015 fails 
to place these patients (with less than five nodes and hav-
ing a metastatic focus of less than 3 cm) into any particular 
category. All these four patients still underwent RAI ablation 
with adjuvant intent.

While the ATA 2015 recommends that RAI ablation may 
be withheld in the low risk group of patients, it is notewor-
thy that the strength of this recommendation is weak due 
to “low quality evidence”. In a meta-analysis of 18 studies, 
Sawka et al. analyzed the benefit of remnant ablation in DTC 
and concluded that the benefit was doubtful in the low risk 
category [7]. Moreover, the study demonstrated that benefit 
of RAI ablation was seen only in series, where the median 
follow up was more than 10 years thus implying that drawing 
inferences from studies with shorter follow up duration may 
not be scientifically correct. The ATA 2015 referred to three 
retrospective studies which attempted to validate the 2009 
risk stratification system and showed no detriment in dis-
ease outcomes when remnant ablation was omitted [8–10]. 
Interestingly we note that only 2 [8, 9] of these dealt with 
low risk patients alone, while the third included patients 
with intermediate and high risk as well. Literature is indeed 
divided on this contentious issue, with studies based on the 
SEER database showing definite benefit of remnant ablation 
in low risk categories as well [11]. There are three ongoing 
randomized trials on the need for RIA in low risk category 
[IoN [12], Estambl 2 [13] and CLERAD PROBE [14] tri-
als]. Although their primary endpoints have been planned 
at 5 year follow-up, the indolent nature and long survival of 
patients with low risk disease necessitates at least a 10 year 
follow-up for meaningful results as demonstrated by Sawka 
[7]. Until the debate is answered, the general consensus 
at our institute remains to offer remnant ablation for most 
patients so as to improve the sensitivity of serum thyroglob-
ulin and RAI scan during follows up. Post-operative serum 
thyroglobulin and low dose whole body scans may be used 

Table 4   Simplified ATA guidelines 2015 risk stratification criteria

Low risk Intrathyroidal DTC
All macroscopic disease resected
No vascular invasion
< 5 nodes with micro metastasis 

lymph (< 0.2 cm)
Follicular Ca with < 4 vascular foci

Intermediate risk Aggressive histology
Minor ETE
Vascular invasion n PTC,
5 nodes (size 0.2–3 cm)

High risk Gross ETE
Incomplete tumor resection
Distant metastasis
Metastatic lymph node > 3 cm
Follicular Ca with > 4 vascular foci
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to identify select patients who may be observed, especially 
those with papillary thyroid microcarcinoma (PTMC).

Prognostic role of microscopic ETE

Among the intermediate risk patients in our cohort, it was 
seen that 54.8% had microscopic ETE of whom 85% of them 
had nodule size less than 2 cm. The remaining 15% had nod-
ule size greater than 4 cm making them p T3, which serves 
as an indication for RIA at our institute. Recent literature 
has questioned the importance of microscopic ETE [15] and 
the current AJCC 8th TNM staging has been modified from 
the previous edition to exclude microscopic ETE from the 
T stage for thyroid cancers [16]. It is to be noted that the 
present AJCC was published subsequent to the ATA 2015. 
If microscopic ETE is excluded from future risk stratifica-
tion systems, this would imply that those T1–T2 tumors 
who were being upstaged solely based on microscopic ETE 
need not be subjected to adjuvant RAI ablation. However, 
recent studies based on large datasets from both SEER and 
NCDB database continue to maintain that microscopic ETE 
does have an impact on prognosis for differentiated thyroid 
cancers [17, 18]. There remains a lack of consensus regard-
ing the prognostic role of microscopic ETE and future risk 
stratification systems need to address this contentious issue 
to adequately guide the need for adjuvant treatment in this 
group of patients.

Role of RAI ablation in presence of limited nodal 
metastasis

Presence of nodal metastasis has remained an important 
indication for adjuvant RAI ablation. The 2015 ATA guide-
lines have distributed nodal metastasis across all the 3 risk 
stratifications. In an exhaustive review of literature, Ran-
dolph et al. have provided a predictive model for recurrence 
based on the size and number of nodes as well as presence 
of extra nodal extension (ENE). The current ATA recom-
mendations seem to be largely inspired by this model with 
the exception that ENE has not been included into the strati-
fication system. While increasing nodal burden is a known 
to confer a higher risk of recurrence, the exact nodal cut off 
varies in literature. The ATA 2015, inspired by the review 
by Randolph and colleague’s places this cut off at five nodes, 
whereas Adams and Sosa in their retrospective study on 
47,902 patients ≤ 45 years of age conclude that nodal burden 
beyond six nodes ceases to have a corresponding detrimental 
effect on survival. In our study, three patients were identified 
as having less than five metastatic nodes with size ≤ 3 cm 
and referred for RAI ablation based on our institutional 
practice of offering RAI ablation for all p N + patients. The 
ATA fails to place this group of patients in any of the three 
categories and requires clarification in future guidelines.

While the ATA guidelines for differentiated thyroid can-
cer remain one of the most well researched and widely fol-
lowed recommendations, publication of the 2015 edition was 
not universally endorsed by other parallel societies. Verburg 
et al., cited that limiting the role of RAI ablation in low risk 
category patients was one of the two most important reasons 
for the European Association of Nuclear Medicine (EANM) 
not endorsing these guidelines [19]. Moreover, recognizing 
that there was a need for greater dialogue between concerned 
societies that formulate treatment policies for DTC, a joint 
meeting of the ATA, the European Thyroid Association 
(ETA), Society of Nuclear Medicine and Molecular Imag-
ing (SNMMI) and the EANM was held to discuss conten-
tious issues with respect to the role of RIA.Results of this 
discussion have been published as the “Martinique princi-
ples” [20]. Until greater clarity is achieved, clinicians need 
to interpret the literature in the correct light and decision 
for RAI ablation post total thyroidectomy needs to be tailor 
made for the individual patient taking into account multiple 
risk factors and patient preferences as well.

Conclusion

Our study indicated that recommendations of the 2015 ATA 
guidelines failed to significantly change practice in patients 
with DTC categorized as low risk at our institute. Indica-
tions for RAI ablation in this group of patients have been 
stretched with the belief stemming from existing literature 
that offering RIA in these patients does improve the accu-
racy of post-operative serum thyroglobulin and diagnostic 
whole-body scans. Until randomized evidence on this issue 
is available, treatment should be individualized and select 
patients may be observed based on post ablation thyroglobu-
lin levels. The role of microscopic ETE as a prognosticator 
remains unclear and there is a need for further clarity in 
future guidelines. Limited nodal disease has been classified 
as low risk. Policy makers need to account for other evi-
dence that indicates nodal metastasis does have a detrimental 
effect on survival in younger patients. While recommenda-
tions from well-formed guidelines form an important basis 
for guiding decisions, clinicians need to interpret literature 
with care and incorporate all the available evidence when 
dealing with contentious issues.
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