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Abstract

Objective: Recurrence is a key outcome measure of treatment for differentiated thyroid carcinoma (DTC). In international guidelines and current 
literature, a consistent definition is lacking, which hinders comparison of treatment-related oncological outcomes. Therefore, the aim of this study 
was to reach international consensus among experts from all medical specialties involved in the care of patients with DTC on the essential 
elements minimally required for a universal definition of recurrence—serving as a first step toward developing a new, universally accepted 
definition of DTC recurrence.
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Design: We conducted an international Delphi study.

Methods: A steering committee provided advice on the study protocol and Delphi rounds. Experts were identified through various scientific 
associations, international guidelines, ClinicalTrials.gov, our systematic review on definitions of DTC recurrence, and suggestions from the 
steering committee. A 3-round Delphi process was conducted to reach consensus on the minimally essential components of the definition of 
DTC recurrence. The initial list of components was derived from our systematic review.

Results: In total, 127 experts from all medical specialties involved in the diagnosis and treatment of DTC, representing 35 countries across 4 
continents, completed 3 Delphi rounds. Thirteen key components critical for defining complete remission and recurrence of DTC were 
identified, following treatment with total thyroidectomy and postoperative radioiodine therapy (RIT), total thyroidectomy without RIT, and less- 
than-total thyroidectomy.

Conclusions: The components identified through this international Delphi consensus can serve as the foundation for the further development of 
universal definitions of DTC recurrence.

Keywords: definitions, complete remission, recurrence, differentiated thyroid cancer

Significance

Recurrence is a key outcome in differentiated thyroid carcinoma (DTC), yet definitions vary widely across studies and guide-
lines. This international Delphi study is the first to reach expert consensus across all medical specialties involved in DTC care 
on the minimally essential components for defining recurrence. By involving 127 experts from 35 countries, this study pro-
vides a globally informed foundation for a universal definition. These findings are an important step toward harmonizing 
oncological outcome reporting, improving comparability of studies, and guiding future research and clinical decision- 
making in the management of DTC.

Introduction

Cancer recurrence is a key oncological outcome for differentiated 
thyroid carcinoma (DTC), given that the 10-year survival exceeds 
95%.1-4 Reported recurrence rates of DTC vary widely across 
cohorts, ranging from 4% to 42%.5-8 This variation can partly 
be attributed to the lack of a consistent definition of recurrence 
in both international guidelines and current literature.3,4,9–11

Moreover, most international guidelines and nearly half of the 
studies on recurrence do not provide any definition of recurrence 
at all, despite its use as an outcome measure.3,4,11 Additionally, 
differences in recurrence rates may be attributed to varying inclu-
sion criteria, follow-up duration, histological subtypes, and other 
clinicopathological criteria.5-8 The lack of a universal definition of 
DTC recurrence hampers the ability to compare recurrence rates 
and assess treatment effects across studies, which in turn poses a 
major obstacle to advancing care for patients with DTC. 
Standardization of the definition is crucial for facilitating global 
discussion, improving research comparability, enhancing the as-
sessment of treatment outcomes related to recurrence, and ultim-
ately improving patient outcomes. Naturally, definitions should 
be grounded in evidence-based medicine and original data. 
However, synthesizing these data into clear definitions ultimately 
requires expert consensus. Therefore, we presented the findings 
from our previously conducted systematic review—focusing 
on the components that currently define recurrence in the 
literature—to an international panel of specialists from all med-
ical disciplines involved in the care of patients with DTC, with 
the aim of reaching consensus on the essential elements minim-
ally required for a universal definition of recurrence. This con-
sensus could serve as the foundation for developing a new, 
universally accepted definition of DTC recurrence.

Methods

This study was an international, prospective Delphi process to 
seek expert consensus on the minimal required elements of a 
universal definition of DTC recurrence. The Delphi consensus 
methodology was chosen due to its advantages over other 
structured forecasting approaches.12,13 The Delphi 

methodology is distinct in relying solely on the structured in-
put of a predefined expert panel; neither authors nor external 
stakeholders may retrospectively add or remove components 
once the process has begun. The list of components included 
in this study originated from our systematic review,11 with 
additional suggestions only accepted by the experts during 
the first round, as per standard Delphi procedure. 
Components were then refined and scored iteratively by the 
same panel over multiple rounds. The primary outcome was 
to evaluate the critical components required in a universal def-
inition of recurrence of DTC. Consent to participate in the sur-
vey was declared by answering and returning the survey. The 
study protocol was published on the Open Science 
Framework.14 The Delphi study was conducted and managed 
by the online Welphi software (Decision Eyes, Lisbon, 
Portugal). The study was conducted in accordance with the 
Declaration of Helsinki of ethical principles for scientific 
research.

Steering committee

A steering committee was established, comprising 8 medical ex-
perts on DTC from various medical (sub-)specialties, including 
endocrinology, pediatric endocrinology, endocrine surgery, 
pediatric surgery, and radiology and nuclear medicine, affiliated 
with University Medical Centers (UMCs) in The Netherlands. 
The committee agreed on the final study protocol and provided 
input on the results of each round and on subsequent rounds. 
The steering committee members were not involved as partici-
pants in the Delphi study. Within the steering committee, a 
smaller study management group (DB, JD, END, AE) met regu-
larly to discuss the study progress.

Participants

There is no rationale for determining the number of respond-
ents for a Delphi Survey.15 However, it is generally accepted 
that at least 12-18 participants should be included per group, 
in this case, per medical field related to DTC.16 The primary 
users of a universal definition would be clinicians and 
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researchers from various medical fields throughout the world, 
in both adult and pediatric care. Therefore, we aimed to invite 
a diverse subset of clinicians and researchers from different 
disciplines across the world who are involved in the manage-
ment of DTC in both adult and pediatric populations. First, 
the European Thyroid Association (ETA), the EU reference 
Network Rare Endocrine Conditions (Endo-ERN), the 
European Organisation for Research and Treatment of 
Cancer—Endocrine Tumor Group (EORTC-EnTG), the 
European Reference Network on Rare Adult Solid Cancers 
(ERN-EURACAN), and the African Head and Neck Society 
(AfHNS) distributed the invitation to participate in our 
Delphi study among their members. Second, experts and re-
search groups involved in the development of international thy-
roid guidelines, such as those from the European Society for 
Medical Oncology (ESMO), American Thyroid Association 
(ATA), and the European Thyroid Association (ETA) (pediat-
ric) clinical practice guidelines were invited.3,4,9,17 Third, ex-
perts were identified via www.clinicaltrials.gov. Fourth, last 
authors of more than 2 studies included in our systematic re-
view regarding the definition of recurrence of DTC were in-
vited.11 Last, members of the steering committee provided 
suggestions on additional international experts in their field.

Initial list of potential components

To develop a list of potential components of the definition of re-
currence to present to the participants, we performed a systemat-
ic review to identify the reported definitions of recurrence of 
DTC.11 The initial list of identified components included: clinical 
symptoms, cytology/pathology, varying imaging studies, thyro-
globulin (Tg) with or without Tg-antibodies, and a predeter-
mined minimum tumor-free time span following initial therapy.

Study design

The list of components was formatted into questions, which were 
initially kept as broad as possible (see Supplement 1 for full 
rounds). Participants rated each question on a 1-9 Likert scale 
based on how important they judged the component to be for in-
clusion in a universal recurrence definition, as recommended by 
the Grading of Recommendations Assessment, Development, 
and Evaluation (GRADE) working group.18 A score of 7-9 indi-
cated that this component is considered critically important for 
defining recurrence of DTC, 4-6 is considered important but 
not critical, and 1-3 indicated that the component has low im-
portance for the definition of recurrence. In addition, participants 
could select “not my area of expertise” per question, if they did 
not feel equipped to score certain questions. Each round had to 
be completed within 4 weeks. In that time, 2 reminder emails 
were sent to participants that had not yet completed the round. 
Only participants who completed the round were invited to par-
ticipate in the subsequent one, and only those who completed all 
rounds became part of the collaboration group for the final pub-
lication. In round 1, participants could propose additional com-
ponents that were not included in the initial list. The steering 
committee decided whether suggested components were to be 
considered as new components and should be added to the 
new round. Components that did not reach consensus were pre-
sented again in rounds 2 and 3. Additionally, components that 
reached consensus-in were further specified in these rounds 
(Supplement 1). In consecutive rounds, participants could see 
the scoring distribution of the other participants’ answers and 
a reminder of their individual answer from the previous round, 

in accordance with the Delphi principle. Participants were then 
asked to re-score the remaining outcomes in the same manner 
as the previous round.

In the absence of a formal guideline but in accordance with 
common practice,15 consensus was defined as follows:

Consensus-in: 70% of the participants or more (excluding 
“Not my area of expertise”) rating the component as 7-9, 
and less than 15% rating the variable as 1-3;

Consensus-out: 70% of the participants or more (excluding 
“Not my area of expertise”) rating the component as 1-3, and 
less than 15% of participants rating it 7-9.

Results

On January, 10, 2024, invitations were sent by email for the 
first round. There were 208 respondents, with 182 complete 
responses and 26 incomplete responses. On April 2, the second 
round was sent by email. There were 130 respondents, with 
128 complete responses and 2 incomplete responses. On 
May 23, the third round was sent by email. There were 127 re-
spondents, all of whom completed the round, representing 35 
countries across 4 continents (Figure 1). The respondents in-
cluded endocrinologists, oncologists, surgeons, pathologists, 
radiologists and nuclear medicine physicians, pediatricians, 
and researchers (see collaboration group and Supplement 2
for the specialty distribution). In the first round, the initial 
list of 5 components identified by our systematic review was 
presented, with 3 components reaching consensus-in and 
none reaching consensus-out.11 The components that reached 
consensus-in were further refined with new questions. Based 
on suggestions from experts and after discussions with the 
steering group, 5 new components were added. Among the 
suggestions were proposals that it is critical to define complete 
remission, persistent disease, and recurrence of DTC separate-
ly, rather than a single universal definition of recurrence, and 
to stratify these definitions according to treatment type: total 
thyroidectomy with postoperative radioiodine therapy 
(RIT), total thyroidectomy without RIT, and less-than-total 
thyroidectomy. In round 2, 5 components reached 
consensus-in, and none reached consensus-out. In the third 
and final round, no new components were added, in accord-
ance with the Delphi principle. In this round, 5 components 
reached consensus-in, and one component reached consensus- 
out. After 3 rounds, 13 components reached consensus-in and 
one component reached consensus-out (Table 1). The median 
and IQR for each component across rounds are presented in 
Supplement 3. No substantial changes in the median or IQR 
were observed from round 1 to round 3, supporting the stabil-
ity of the final consensus (Supplement 3).19

Minimally required components for the definitions

The following elements were deemed essential in developing a 
universal definition of DTC recurrence: there should be separ-
ate definitions for complete remission, persistent disease, and 
recurrence of DTC following treatment with total thyroidec-
tomy and RIT, total thyroidectomy without RIT, and 
less-than-total thyroidectomy. Per category, there are different 
components essential for the definitions.

Total thyroidectomy with RIT

Complete remission* of DTC following total thyroidectomy 
and RIT should minimally be defined with: 
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• Undetectable Tg and Tg-antibody levels†

• Combined with negative‡ neck ultrasonography
• For patients with synchronous distant metastases, nega-

tive results‡ on other imaging studies are also required.

Recurrence of DTC following total thyroidectomy and RIT 
should minimally be defined as 

• Initial achievement of complete remission

and 

• Rising Tg levels or Tg-antibody levels
• In combination with anomalies found by neck ultrason-

ography (performed for suspicion on locoregional recur-
rence) or by other imaging studies (performed for 
suspicion on distant recurrence)

• and confirmed with pathology, if possible.

*These definitions should be considered in the context of a 
predetermined tumor-free time span after which complete re-
mission can be determined.

Figure 1. Distribution of the Delphi participants worldwide (red).

Table 1. Consensus-in after 3 Delphi rounds for the definition of recurrence of DTC.

Component Consensus-in

Thyroglobulin/ 
thyroglobulin-antibodies

It is critical to include thyroglobulin and/or thyroglobulin-antibodies (1) in the definition of recurrence
Thyroglobulin and/or thyroglobulin-antibodies (2) are critical in the definition of recurrence, after treatment 

with total thyroidectomy and radioiodine ablation
Rising thyroglobulin levels after initial stable levels (2) are critically important for the definition of recurrence
The presence of positive thyroglobulin-antibody levels after initial negative levels (3) is critically important for 

the definition of recurrence
Imaging studies It is critical to include imaging studies (1) in the definition of recurrence

It is critical to include neck ultrasonography (2) in the definition of recurrence
Cytology/pathology It is critical to include cytology/pathology-confirmation (1) in the definition of recurrence
Predetermined tumor-free time 

span
It is critical to include a predetermined tumor-free time span (3) in the definition of recurrence

After suggestions of experts It is critical to formulate a definition of complete remission (2), in order to subsequently define recurrence
It is critical to the definition of recurrence to formulate a separate definition for recurrent disease (2) and for 

persistent disease (2)
It is critical to formulate separate definitions for complete remission (3) following treatment with total 

thyroidectomy with radioiodine ablation, total thyroidectomy without radioiodine ablation, and 
less-than-total thyroidectomy (3)

It is critical to formulate separate definitions for recurrence (3) following treatment with total thyroidectomy 
with radioiodine ablation, total thyroidectomy without radioiodine ablation, and less-than-total 
thyroidectomy (3)

It is critical to formulate separate definitions for persistent disease (3) following treatment with total 
thyroidectomy with radioiodine ablation, total thyroidectomy without radioiodine ablation, and 
less-than-total thyroidectomy (3)

Consensus achieved in round 1. Consensus achieved in round 2. Consensus achieved in round 3. Abbreviation: DTC, differentiated thyroid carcinoma.
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†For Tg levels: below either the functional sensitivity of the 
Tg-assay used or below a specific institutional cutoff of un-
detectable Tg levels; for Tg antibody levels: below the cutoff 
for positivity stated by the manufacturer or a specific institu-
tional cutoff.

‡No lymph nodes or other structures suspicious for presence 
of disease.

Total thyroidectomy without RIT or less-than-total 
thyroidectomy

The definitions of complete remission and recurrence of DTC 
following either total thyroidectomy without RIT or 
less-than-total thyroidectomy were identical and are thus re-
ported together.

Complete remission* of DTC following total thyroidec-
tomy without RIT or less-than-total thyroidectomy should 
minimally be defined with 

• Negative† neck ultrasonography.

Recurrence of DTC following total thyroidectomy without 
RIT or less-than-total thyroidectomy should minimally be de-
fined as 

• Initial achievement of complete remission

and 

• Anomalies found by neck ultrasonography (performed 
for suspicion on locoregional recurrence) or by other im-
aging studies (performed for suspicion on distant 
recurrence)

• And confirmed with pathology, if possible.

*These definitions should be considered in the context of a 
predetermined tumor-free time span after which complete re-
mission can be determined.

†No lymph nodes or other structures suspicious for presence 
of disease.

Definitions

Using the minimally required components selected by the ex-
pert panel, we developed preliminary definitions for complete 
remission and recurrence of DTC following treatment with to-
tal thyroidectomy and RIT, total thyroidectomy without RIT, 
and less-than-total thyroidectomy (see below). These defini-
tions represent the minimal necessary criteria and are not yet 
intended for clinical use. They should first be discussed and re-
fined within the DTC community. However, they may serve as 
a foundation for the future development of universal defini-
tions for DTC recurrence.

Definitions following total thyroidectomy and RIT

Complete remission of DTC following total thyroidectomy 
and RIT is defined as undetectable Tg and Tg-antibody levels 
combined with neck ultrasonography showing no lymph no-
des or other structures suspicious for presence of disease. 
For patients with synchronous distant metastases, other im-
aging studies showing no lymph nodes or other structures sus-
picious for presence of disease are also required.

Recurrence of DTC following total thyroidectomy and RIT 
is defined as initial achievement of complete remission and 
subsequent rising Tg levels or Tg-antibody levels in combin-
ation with anomalies found by neck ultrasonography (per-
formed for suspicion on locoregional recurrence), or by 
other imaging studies (performed for suspicion on distant re-
currence), and confirmed with pathology, if possible.

These definitions should be considered in the context of a 
predetermined tumor-free time span after which complete re-
mission can be determined.

Definitions following total thyroidectomy without 
RIT and less-than-total thyroidectomy

Complete remission of DTC following total thyroidectomy 
without RIT and less-than-total thyroidectomy is defined as 
neck ultrasonography showing no lymph nodes or other struc-
tures suspicious for presence of disease.

Recurrence of DTC following total thyroidectomy without 
RIT and less-than-total thyroidectomy is defined as initial 
achievement of complete remission and subsequent anomalies 
detected by neck ultrasonography (performed for suspicion on 
locoregional recurrence), or by other imaging studies (per-
formed for suspicion on distant recurrence), and confirmed 
with pathology, if possible.

These definitions should be considered in the context of a 
predetermined tumor-free time span after which complete re-
mission can be determined.

Discussion

Through an international 3-round Delphi process, involving 
127 DTC experts from 35 countries, we identified 13 key com-
ponents critical for defining complete remission and recur-
rence of DTC following the initial treatment strategy.

These minimally required components were elected using a 
rigorous, protocol-driven Delphi consensus methodology, in-
volving a diverse group of medical experts and researchers 
from all over the world in the field of DTC. These components 
can be the foundation for universal definitions that are in-
tended to be applied in healthcare settings and the research 
community to facilitate the management of, research on, and 
communication about complete remission and recurrence of 
DTC in a more standardized way. To our knowledge, these 
are the first internationally agreed-upon components for defin-
ing complete remission and recurrence of DTC.

Based on the experts’ suggestions from round 1, a consensus 
was reached to establish and categorize definitions for complete 
remission and recurrence according to the 3 treatment regimens, 
rather than adopting a single universal definition of recurrence. 
Given the ongoing trend toward de-escalation of treatment for 
patients with low-risk DTC, and the fact that diagnostic modal-
ities for identifying recurrence, or achieving complete remission 
vary depending on treatment protocol, this is a logical approach. 
This is primarily because serum Tg concentrations are not reli-
able for confirming complete remission or diagnosing recurrence 
after less-than-total thyroidectomy, and likely not even after to-
tal thyroidectomy without RIT.20

The definitions have to be interpreted in light of the follow-
ing nuances. Firstly, consensus on the tumor-free time span 
was reached in the final round. Consequently, no specific dur-
ation could be determined by the experts. The tumor-free time 
period is probably crucial for determining when complete re-
mission can be confirmed. This is primarily because, after 
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RIT, a period of 10-12 months is typically needed to assess its 
effect. Therefore, we propose that after treatment with total 
thyroidectomy and RIT, the tumor-free time span for establish-
ing complete remission be set at 12 months after RIT. Also, 
after total thyroidectomy without RIT or less-than-total thyroi-
dectomy, we also propose a period of 12 months, as delayed 
risk stratification is generally recommended after a minimum 
of 12 months.9,21-24 However, we strongly support open discus-
sion, as individual clinical cases or varying hospital treatment 
protocols may require a different tumor-free time span.

Secondly, the introduction of highly sensitive Tg (hsTg) assays 
has improved the ability to detect very low Tg concentrations, 
with substantial implications for how these results are inter-
preted in current clinical practice.25-27 These hsTg assays are rec-
ommended over conventional Tg assays for monitoring patients 
with DTC after total thyroidectomy and RIT ablation, as they 
are highly precise and reliable and can detect an increasing Tg 
trend earlier and with greater accuracy; however, they are not 
yet used ubiquitously.20 It is important to note that minimally de-
tectable basal Tg concentrations (below 1 µg/L) with hsTg assays 
are not associated with a significant risk of disease recurrence or 
cancer-specific mortality.20,28 Therefore, the definitions pro-
posed in this study should be considered in the light of these ad-
vanced techniques. We have based the suggested definitions on 
conventional Tg assays because most existing literature and 
international guidelines rely on these methods, and because 
hsTg assays are not widely available in low-income coun-
tries.3,9,29 The assessment of Tg and Tg-antibodies proposed in 
the current definitions should be used as the minimum standard 
for defining recurrence. However, we acknowledge that hsTg as-
says and newer methods, such as liquid chromatography-tandem 
mass spectrometry (LC-MS/MS) Tg assays, will affect the inter-
pretation of “undetectable” Tg and Tg-antibody levels, as well 
as the use of neck ultrasonography. Therefore, we suggest that 
neck ultrasonography may be omitted to confirm complete re-
mission if a highly sensitive Tg assay is used, and that “undetect-
able” Tg and Tg-antibody levels should be interpreted less 
strictly, as truly undetectable levels are rarely achieved with high-
ly sensitive assays.

Our study has several limitations. First, we were unable to 
develop definitive universal definitions, as the components 
identified represent only the minimally required elements. 
However, establishing such universal definitions was not the 
aim of this study. This process will require further discussion, 
consensus, and refinement within the broader DTC commu-
nity. Operationalizing these definitions in practice may be 
challenging due to diverse clinical cases and treatment proto-
cols. Additionally, as new evidence emerges and diagnostic 
techniques continue to advance, the required components 
and definitions are likely to change. Nonetheless, the elected 
components in this study and the preliminary definitions pro-
posed here can serve as a foundation for future efforts to de-
velop universal definitions. Second, we did not define other 
entities such as persistent disease, biochemical incomplete or 
indeterminate responses, which may lead to an underestima-
tion of the true complete remission rate in clinical studies using 
these definitions. Future studies should aim to define such oth-
er entities, perhaps employing a similar international Delphi 
study. Third, the English language was used for practical rea-
sons, which might have discouraged participants with limited 
English proficiency from participating in this Delphi study. 
However, we anticipated that most international experts 
would have a proficient level of English to participate in the 

study. Fourth, responses were mostly from the European 
and North American continent. We attempted to include as 
many experts as possible from Africa, Asia, Australia, and 
Latin America to achieve a broad global consensus. We dis-
tributed our invitation through AfHNS and invited the last au-
thors of more than 2 studies included in our systematic review, 
most of which were conducted in Asia. However, experts from 
these continents were underrepresented in our Delphi.

Recurrence remains one of the most important oncological 
outcomes in DTC. Many challenges persist in the diagnosis, 
follow-up, and treatment of recurrence, as each clinical case 
is unique. The components identified through this internation-
al Delphi consensus can serve as the foundation for the further 
development of universal definitions of DTC recurrence. 
Standardized definitions, if widely adopted, would benefit 
both clinical management and research in the field of DTC.
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