
www.e-enm.org  307

Endocrinol Metab 2025;40:307-341
https://doi.org/10.3803/EnM.2025.2461
pISSN 2093-596X  ·  eISSN 2093-5978

Review
Article

2025 Korean Thyroid Association Clinical Management 
Guideline on Active Surveillance for Low-Risk Papillary 
Thyroid Carcinoma
Eun Kyung Lee1,*, Min Joo Kim2,*, Seung Heon Kang3, Bon Seok Koo4, Kyungsik Kim5, Mijin Kim6, Bo Hyun Kim6, 
Ji-hoon Kim7, Shinje Moon8, Kyorim Back9, Young Shin Song10, Jong-hyuk Ahn11, Hwa Young Ahn12, Ho-Ryun Won13, 
Won Sang Yoo14, Min Kyoung Lee15, Jeongmin Lee16, Ji Ye Lee7, Kyong Yeun Jung17, Chan Kwon Jung18,  
Yoon Young Cho19, Dong-Jun Lim20, Sun Wook Kim21, Young Joo Park22, Dong Gyu Na23, Jee Soo Kim24

1Department of Internal Medicine, Center for Thyroid Cancer, National Cancer Center, Goyang; 2Department of Internal Medicine, 
Seoul National University Bundang Hospital, Seongnam; 3Department of Otolaryngology, Chungbuk National University Hospital, 
Cheongju; 4Department of Otolaryngology-Head and Neck Surgery, Chungnam National University Hospital, Daejeon; 5Department of 
Occupational and Environmental Medicine, Ajou University School of Medicine, Suwon; 6Department of Internal Medicine, Pusan 
National University Hospital, Pusan National University School of Medicine, Busan; 7Department of Radiology, Seoul National 
University Hospital; 8Department of Internal Medicine, Hanyang University Hospital, Seoul; 9Department of Surgery, Chung-Ang 
University Gwangmyeong Hospital, Gwangmyeong; 10Department of Internal Medicine, Seoul Metropolitan Government Seoul 
National University Boramae Medical Center; Departments of 11Surgery, 12Internal Medicine, Chung-Ang University Hospital,  
Chung-Ang University College of Medicine, Seoul; 13Department of Otolaryngology-Head and Neck Surgery, Chungnam National 
University Sejong Hospital, Sejong; 14Department of Internal Medicine, Dankook University Hospital, Cheonan; 15Department of 
Radiology, Yeouido St. Mary’s Hospital, College of Medicine, The Catholic University of Korea; 16Department of Internal Medicine, 
Eunpyeong St. Mary’s Hospital, College of Medicine, The Catholic University of Korea; 17Department of Internal Medicine, Nowon 
Eulji Medical Center, Eulji University; 18Department of Hospital Pathology, Seoul St. Mary’s Hospital, College of Medicine, The 
Catholic University of Korea; 19Department of Internal Medicine, Soonchunhyang University Hospital; 20Department of Internal 
Medicine, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea; 21Department of Internal Medicine, 
Samsung Medical Center, Sungkyunkwan University School of Medicine; 22Department of Internal Medicine, Seoul National 
University Hospital, Seoul National University College of Medicine, Seoul; 23Department of Radiology, Gangneung Asan Hospital, 
University of Ulsan College of Medicine, Gangneung; 24Department of Surgery, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Korea

The increasing detection of papillary thyroid microcarcinoma (PTMC) has raised concerns regarding overtreatment. For low-risk 
PTMC, either immediate surgery or active surveillance (AS) can be considered. To facilitate the implementation of AS, the Korean 
Thyroid Association convened a multidisciplinary panel and developed the first Korean guideline. AS is recommended for adults 
with pathologically confirmed Bethesda V–VI PTMC who have no clinical evidence of lymph node or distant metastasis, gross ex-
trathyroidal extension, invasion of the trachea or recurrent laryngeal nerve, or aggressive histology. A baseline assessment requires 
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high-resolution neck ultrasound performed by experienced operators to exclude extrathyroidal extension, tracheal or recurrent laryn-
geal nerve invasion, and lymph node metastasis; contrast-enhanced neck computed tomography is optional. Patient characteristics, 
including age, comorbidities, and the capacity for long-term follow-up, should be thoroughly assessed. Shared decision-making 
should carefully weigh the benefits and risks of surgery versus AS, considering expected oncologic outcomes, potential complica-
tions, quality of life, anxiety, medical costs, and patient preference. Follow-up involves neck ultrasound and thyroid function tests 
every 6 months for 2 years and annually thereafter. Disease progression, defined as significant tumor growth or newly detected nodal 
or distant metastasis, warrants surgery. Despite remaining uncertainties, this guideline provides a structured framework to ensure on-
cologic safety and supports patient-centered AS.
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INTRODUCTION

The incidence of thyroid cancer has increased sharply world-
wide since the early 2000s [1]. As of 2022, the global incidence 
rate was 9.1 per 100,000 people, making it the seventh most 
common cancer globally [2]. Korea has a substantially higher 
incidence rate, which reached 48.4 per 100,000 people in 2022, 
making it the most common cancer type in the country [3]. 

The rapid increase in thyroid cancer incidence in Korea has 
been attributed to the widespread utilization of high-resolution 
ultrasound (US) and the general adoption of health screening 
programs. Incidence rates rose markedly from 24.1 per 100,000 
in 2005 to 74.8 per 100,000 in 2012 [3,4]. Although this trend 
has since declined, approximately 35% of diagnosed thyroid 
cancers remain papillary thyroid microcarcinomas (PTMCs), 
measuring 1 cm or less [5]. This situation has sparked ongoing 
societal concerns about the over-diagnosis and overtreatment of 
thyroid cancer [6,7].

The primary treatment goals for differentiated thyroid cancer 
include improving patient survival and reducing the risk of dis-
ease persistence or recurrence [8], while simultaneously mini-
mizing treatment-related complications and avoiding unneces-
sary interventions. PTMC generally exhibits an excellent long-
term prognosis, with disease-specific mortality below 0.1% and 
recurrence rates around 3% [9]. Although clinically apparent 
lymph node (LN) metastasis accompanies 9%–42% of cases at 
diagnosis [10-13], many patients present no evidence of distant 
metastasis or extrathyroidal extension (ETE). In such cases, the 
prognosis is especially favorable. Therefore, upon detecting 
PTMC, it is optimal to assess for metastasis or ETE, and if these 
factors are absent, active surveillance (AS), rather than immedi-
ate surgery, may represent a suitable approach [14].

AS involves monitoring patients with low-risk PTMC through 
regular US examinations without immediate surgery, reserving 
surgical intervention for cases where disease progression is ob-

served during follow-up. This strategy was first implemented in 
Japan in 1993, with the initial results published in 2003 [14]. In 
2011, the Japanese clinical guidelines formally adopted AS [15]. 
Based on subsequent international studies, numerous clinical 
guidelines now recommend AS as a viable management option 
for low-risk PTMC [16]. Prospective cohort studies evaluating 
AS in Korea began in 2016, with several prospective and retro-
spective studies published since then [17-20]. 

The Korean Thyroid Association (KTA) first addressed the 
feasibility and limitations of AS in its 2016 guideline [21]. In 
response to accumulating clinical evidence [22], the 2023 
guidelines for thyroid nodules and the 2024 guidelines for dif-
ferentiated thyroid cancers included AS among the management 
strategies for low-risk PTMC [8,23]. However, to effectively 
implement AS in clinical practice, it is essential to appropriately 
identify candidates for AS, employ suitable methods and inter-
vals for patient monitoring, and determine optimal timing for 
surgical intervention. Addressing these needs, the current guide-
line provides evidence-based recommendations derived either 
from a systematic literature review or expert consensus. Key 
points for each section are outlined within a framework contain-
ing specific recommendations and corresponding evidence lev-
els. This guideline has been published in the official journal of 
the KTA, the International Journal of Thyroidology [24], and is 
also available on the KTA website (www.thyroid.kr).

DEVELOPMENT PROCESS OF THE KTA 
CLINICAL PRACTICE GUIDELINE FOR 
ACTIVE SURVEILLANCE

Composition of the guideline development committee and 
purpose of the guideline
The KTA clinical practice guideline for AS of low-risk PTMC 
was developed by the KTA Committee for the Development of 
Clinical Guidelines for Thyroid Nodules and Cancer, composed 
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of representatives recommended by six relevant academic soci-
eties: the Korean Endocrine Society, Korean Association of En-
docrine Surgeons, Korean Society for Head and Neck Surgery, 
Korean Society of Nuclear Medicine, Korean Society of Thyroid 
Radiology (KSThR), and Korean Society of Pathologists. An 
advisory committee was also established, including members 
recommended by these societies, as well as board members from 
the 2023 to 2025 KTA, representing internal medicine, patholo-
gy, radiology, surgery, otolaryngology, and nuclear medicine.

This guideline targets adult patients (aged 19 years or older) 
diagnosed with PTMC, defined as thyroid nodules ≤1 cm diag-
nosed as suspicious for malignancy or malignant (Bethesda cat-
egory V or VI) through cytopathologic testing. Although recent 
studies in some countries are investigating the extension of AS 
to low-risk papillary thyroid carcinomas (PTCs) up to 1.5 or 2 
cm [25-29], current evidence remains insufficient for general 
clinical adoption. Thus, this guideline limits its scope to PTMCs 
≤1 cm in size.

The guideline aims to support physicians treating thyroid can-
cer in healthcare settings when selecting and monitoring treat-
ment strategies—particularly when choosing between surgery 
and AS—for adult patients diagnosed with PTMC. This docu-
ment cannot serve as an absolute standard of care; rather, it pro-
vides recommendations based on the current evidence, especial-
ly in areas of ongoing clinical debate.

Process of developing recommendations
In January 2024, the KTA conducted an online survey among its 
members regarding treatment strategies for low-risk thyroid 
cancer and opinions on imaging criteria for AS [30]. According 
to the survey, 36% of respondents expressed the greatest con-
cern about legal problems or patient complaints related to dis-
ease progression. Patient anxiety and worry ranked next (26%), 
followed by concerns about an increased treatment burden due 
to disease progression (24%) [30]. Additionally, 88% of respon-

dents emphasized the need for psychological support for anx-
ious patients and insurance coverage for long-term US follow-
ups, and 85% highlighted the shortage of adequate patient edu-
cation materials.

Based on these findings, this guideline addresses the diagno-
sis and treatment of low-risk PTMC, criteria for candidate se-
lection for AS, follow-up strategies, and evaluation methods. 
Five critical clinical questions requiring systematic literature re-
view were identified. These questions were formulated refer-
encing the Agency for Healthcare Research and Quality Effec-
tive Health Care Program framework [31] and then refined by 
the guideline development committee members.

Search terms were developed through discussions among 
committee members and methodology experts. Literature search-
es were conducted using Medline, Embase, and Cochrane data-
bases and were supplemented by manual searches. Inclusion and 
exclusion criteria were applied based on the PICO (population, 
intervention, comparator, outcome) format for each question. 
Evidence synthesis included both quantitative meta-analysis and 
qualitative review.

For other content, this guideline refers to the 2024 KTA guide-
line for differentiated thyroid cancers [8] and the 2024 KSThR 
consensus statement [32], as well as recommendations and sys-
tematic reviews from countries such as Japan and South Ameri-
can nations [33,34]. 

The initial draft was prepared by committee members special-
izing in internal medicine, pathology, radiology, and preventive 
medicine, and subsequently reviewed by members specializing 
in surgery and otolaryngology. An open discussion involving 
KTA members took place during the Spring Scientific Meeting 
in March 2025. Following this discussion, the draft was revised 
based on feedback from advisory committee members repre-
senting the six relevant academic societies and recommenda-
tions derived from key questions finalized through a Delphi 
questionnaire process. Final approval was granted after incorpo-

Table 1. Levels of Recommendation in the Korean Thyroid Association Clinical Management Guidelines

Grade                              Level Definition

1 Strongly recommend for/against Sufficient and objective evidence exists that performing (or avoiding) the recommended action 
leads to significant health benefits or harms.

2 Conditionally recommend for/against Evidence suggests important health benefits or harms, but the evidence is uncertain or indirect, 
making a uniform recommendation difficult.

3 Expert consensus recommendation In the absence of strong clinical evidence, the recommendation is based on expert consensus  
and patient-specific considerations.

4 Inconclusive Insufficient or conflicting evidence exists regarding significant health benefits or harms; no  
definitive recommendation for or against the action can be made.
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rating additional feedback gathered from KTA members via the 
website and securing endorsements from relevant societies.

Levels of recommendation and summary 
Key points in each section are presented as specific recommen-
dations, each accompanied by the appropriate recommendation 
level. The classification system for recommendation levels is de-
tailed in Table 1. Recommendations for the clinical management 
of AS for low-risk PTMC are summarized in Table 2.

1. �DIAGNOSIS AND MANAGEMENT OF PTMC 
1.1. Diagnosis of PTMC
Pathologic diagnosis of thyroid nodules should adhere to the 
2021 KSThR and 2024 KTA guidelines [35,36]. When thyroid 
nodules are classified as ‘high-suspicion’ (K-TIRADS 5) ac-
cording to the Korean Thyroid Imaging Reporting and Data 
System (K-TIRADS) on US, a pathologic examination—such 
as fine-needle aspiration (FNA) or core-needle biopsy (CNB)—
should be performed if the nodule exceeds 1 cm [35,36]. How-
ever, a pathologic examination is required regardless of nodule 
size if any of the following conditions exist: (1) suspected neck 
LN metastasis; (2) obvious invasion of adjacent structures such 
as the trachea, larynx, pharynx, recurrent laryngeal nerve (RLN), 
or perithyroidal vessels; (3) suspected distant metastasis; or (4) 
suspicion of medullary thyroid carcinoma. Additionally, a patho-
logical examination is recommended for small (>0.5 to ≤1 cm), 
high-suspicion (K-TIRADS 5) nodules that appear attached to 
the trachea or posteromedial capsule along the course of the 
RLN, as these may represent cancers with poor prognostic risk 
factors requiring surgery. 

If a small (>0.5 to ≤1 cm), high-suspicion nodule without 
poor prognostic risk factors is identified on US, monitoring with 
neck US rather than immediate pathologic examination is ap-
propriate. In such cases, nodules are managed similarly to AS 
for low-risk PTMC, and pathologic examination is pursued only 
if disease progression occurs. Particularly, nodules resembling 
focal thyroiditis may be monitored with neck US without im-
mediate biopsy, as they frequently regress or disappear on sub-
sequent imaging. However, if pathologic diagnosis is necessary 
for treatment planning, a FNA may be considered even for a 
small (>0.5 to ≤1 cm), high-suspicion nodule without poor 
prognostic risk factors.

International guidelines advocate AS without pathologic ex-
amination for high-suspicion thyroid nodules smaller than 1 cm 
[37,38]. The 2015 American Thyroid Association (ATA) guide-
line recommends FNA only for high-suspicion nodules ≥1 cm 

[39] whereas the 2023 European Thyroid Association (ETA) 
guideline advises FNA for high-suspicion nodules measuring 
0.5 to 1 cm only when there is suspicion of LN metastasis, risk 
of ETE, or location in a concerning area (e.g., proximity to the 
trachea or RLN) [37]. Reflecting these data and the excellent 
prognosis of low-risk PTMC, the 2024 KSThR consensus state-
ment suggests that for high-suspicion nodules without suspi-
cious imaging features of gross ETE, LN metastasis, or distant 
metastasis, AS without biopsy can be considered after incorpo-
rating patient preferences [32]. However, in children, a patho-
logic examination remains necessary even for small (>0.5 to ≤
1 cm), high-suspicion nodules without poor prognostic risk fac-
tors, while considering clinical factors [36].

1.2. Management strategy for PTMC 

1.2.A. �When PTMC is diagnosed, imaging and pathologic findings 
should be thoroughly reviewed to determine whether the tu-
mor is classified as low-risk. [Recommendation level 1]

1.2.B. �Adult patients (aged ≥19 years) diagnosed with low-risk 
PTMC may be considered for AS. [Recommendation level 2]
[Clinical consideration] For patients under the age of 19 with 
PTMC, surgery is recommended regardless of whether the tu-
mor is classified as low-risk. 

1.2.C. �For PTMCs not meeting the low-risk criteria, surgery is rec-
ommended. [Recommendation level 1]

1.2.D. �The extent of surgery for PTMC should follow the KTA guide-
lines on the management of differentiated thyroid cancers. 
[Recommendation level 1]

Because low‑risk PTMC has a favorable natural history [22], 
both surgery and AS are acceptable treatment options. There-
fore, thorough evaluation for poor prognostic risk characteris-
tics is essential for pathologically confirmed PTMC.

If the tumor is not classified as low-risk, surgery is recom-
mended; if it is low-risk, either AS or surgery can be considered. 
If surgery is recommended or chosen, the extent of surgery for 
PTMC should adhere to the KTA guidelines on the management 
of differentiated thyroid cancers [8]. The 2024 KTA guideline 
recommends thyroid lobectomy for low-risk PTMC patients 
without prior head-and-neck radiation and without familial thy-
roid carcinoma, unless clear indications exist to remove the con-
tralateral lobe [8]. Long-term survival is comparable between 
thyroid lobectomy and total thyroidectomy in this patient group 
[40]. Although total thyroidectomy may reduce contralateral-
lobe recurrence risk, lobectomy alone still results in a low recur-
rence rate, and recurrences can be effectively managed if they 
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Table 2. Summary of the KTA Clinical Management Guideline on Active Surveillance for Low-Risk PTMC

1. Diagnosis and management of PTMC

1.1. Diagnosis of PTMC 

1.2. Management strategy for PTMC 

1.2.A.  �When PTMC is diagnosed, imaging and pathologic findings should be thoroughly reviewed to determine whether the tumor is classified as 
low-risk. [Recommendation level 1]

1.2.B. Adult patients (aged ≥19 years) diagnosed with low-risk PTMC may be considered for AS. [Recommendation level 2]

[Clinical consideration] For patients under the age of 19 with PTMC, surgery is recommended regardless of whether the tumor is classified as  
  low-risk.

1.2.C. For PTMCs that do not meet the criteria for low-risk, surgery is recommended. [Recommendation level 1]

1.2.D. �The extent of surgery for PTMC should follow the KTA guidelines on the management of differentiated thyroid cancers. [Recommendation 
level 1]

2. Selection of candidates for AS
2.1. Definition of low-risk PTMC eligible for AS 

2.1.A. Low‑risk PTMCs eligible for AS are defined as follows. [Recommendation level 1]:
Thyroid nodules ≤ 1 cm diagnosed as Bethesda category V (‘suspicious for malignancy’) or VI (‘malignant’) on FNA or CNB, provided all the fol-

lowing criteria:
(1) No clinical evidence of LN metastasis or distant metastasis 
(2) No evident imaging features of gross ETE into strap muscles, trachea, or RLN 
(3) No suspicious imaging features suggestive of tracheal or RLN invasion 
(4) �Absence of aggressive histologic subtypes of papillary thyroid carcinoma (e.g., tall cell, columnar cell, hobnail, solid, or diffuse sclerosing  

subtypes) 
2.2. Diagnostic evaluation for tumor risk assessment

2.2.A. Appropriate imaging of the thyroid and neck LNs should be performed to confirm eligibility for AS. [Recommendation level 1]
2.2.B. �High-quality US examinations of the thyroid and neck should be conducted by physicians experienced in thyroid and neck US imaging. [Rec-

ommendation level 1]
2.2.C. In addition to US, contrast-enhanced neck CT may be considered for evaluating neck LNs. [Recommendation level 2]
2.2.D. If LN metastasis is suspected, US-guided FNA with washout thyroglobulin measurement should be performed. [Recommendation level 1]
2.2.E. Routine chest CT for evaluating lung metastasis in PTMC patients is not recommended. [Recommendation level 3]
2.2.F. If aggressive subtypes are suspected based on pathology, they should be explicitly reported in the pathology report. [Recommendation level 3]
2.2.G. Surgery is recommended if high-risk genetic mutations or multiple genetic mutations are identified. [Recommendation level 3]
[Clinical consideration] Although preoperative genetic panel testing may provide prognostic information, its routine use in PTMC is not currently 

supported by sufficient evidence. However, if mutation results are available, they should be considered in decision-making.
2.3. Imaging-based criteria for tumor risk assessment

2.3.A. Subcapsular and paratracheal tumors should be carefully evaluated for the risk of gross ETE. [Recommendation level 1]
2.3.B. The following imaging features are associated with a high-risk of gross ETE and should prompt consideration of immediate surgery:

- Anterior subcapsular tumors with strap muscle replacement
- Paratracheal tumors abutting ≥90° of the trachea
- Posteromedial subcapsular tumors lacking intervening normal thyroid parenchyma
- Posterolateral subcapsular tumors with obvious protrusion beyond the thyroid capsule 
[Recommendation level 2]

2.3.C. �Gray-scale and color Doppler US should be used to thoroughly assess neck LNs in both central and lateral compartments for evidence of  
metastasis. [Recommendation level 2]

2.3.D. If LN metastasis is confirmed, surgery is recommended. [Recommendation level 1]
Table 3. Image-based risk stratification and pathologic diagnosis criteria for LN evaluation in patients with thyroid cancer 
Fig. 1. US-based appropriateness criteria for AS in PTMC

(Continued to the next page)
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Table 2. Continued

(Continued to the next page)

2.4. Characteristics of patients suitable for AS 

2.4.A. �When considering AS, a comprehensive evaluation of the patient’s characteristics—including tumor features, general health status, age, and 
ability to undergo regular follow-up—is necessary. [Recommendation level 1]

2.4.B. AS may be preferentially considered for older patients or those with smaller tumors. [Recommendation level 2]

2.4.C. �Patient preferences regarding disease prognosis (progression or recurrence), potential complications, QoL and anxiety, and the medical and/or 
societal costs of AS versus immediate surgery should be considered. [Recommendation level 2]

2.5. Evaluation of suitability for AS 

2.5.A. �Suitability for AS must be evaluated carefully by an expert capable of accurately identifying high-risk US features. Assessment of suitability 
for AS should be performed by experienced physicians capable of accurately identifying high-risk US features. [Recommendation level 3]

2.5.B. �The appropriateness of AS should be determined through a comprehensive assessment of both tumor-specific factors (e.g., size, location, his-
topathology, or presence of LN metastasis) and patient-related factors (e.g., age, preference, comorbidities, or feasibility of follow-up). Based 
on this assessment, tumors can be classified as ideal, appropriate, or inappropriate candidates for AS. [Recommendation level 3] 

[Clinical consideration] AS should be implemented for tumors classified as ideal or appropriate. If disease progression (e.g., tumor growth or newly 
developed LN metastasis) leads to reclassification into the inappropriate category, surgical intervention is then recommended.

Table 4. Appropriateness criteria for AS in patients with PTMC

3. Considerations in determining the management strategy for low-risk PTMC

3.A. �Clinicians should provide adult patients with low-risk PTMC sufficient information about the benefits and risks of both surgery and AS. [Rec-
ommendation level 3]

3.B. �Clinicians should determine the management strategy for low-risk PTMC through a shared decision-making process with the patient. [Recom-
mendation level 3]

3.1 Pros and cons of surgery and AS, and selection of a management strategy

3.2. Natural course of low-risk PTMC

3.3. Prognosis and complications of immediate vs. delayed surgery 

3.3.A. �In patients with low-risk PTMC, delayed surgery following AS may be associated with a higher risk of temporary surgical complications 
compared to immediate surgery; however, delayed surgery does not increase the risk of permanent complications or disease recurrence. Thus, 
AS can be considered an appropriate management strategy. [Recommendation level 2]

3.4. Costs of immediate surgery vs. AS 

3.4.A. �In patients with low-risk PTMC, both short-term and long-term costs vary depending on the treatment strategy. Therefore, social healthcare 
costs should be comprehensively considered when determining the treatment strategy. [Recommendation level 3]

[Clinical considerations] Social healthcare costs include direct and indirect components, each influenced by individual factors such as employment 
status, proximity to medical facilities, and productivity loss. Therefore, a thorough and individualized evaluation is necessary when selecting a 
treatment strategy.

3.5. QoL of immediate surgery vs. AS

3.5.A. �Although studies directly comparing QoL between treatment modalities in patients with low-risk PTMC are limited, PROs should be consid-
ered during treatment decision-making, as they may help reduce patient anxiety. [Recommendation level 3]

[Clinical considerations] PROs refer to self-reported assessments of health status that reflect the patient’s subjective experience. In patients with 
low-risk thyroid cancer, these include evaluations of quality of life, anxiety, and depression.

4. Follow-up during AS

Fig. 2. Algorithm for follow-up during AS 

4.A. During AS, periodic and comprehensive evaluation of tumor status, including neck LNs, using neck US is required. [Recommendation level 1]

4.B. During AS, periodic thyroid function tests should be performed to monitor hormonal status. [Recommendation level 3]

[Clinical considerations] The need to modify the management strategies should be evaluated in the context of the patient’s comorbidities, prefer-
ences, and other individual clinical characteristics.

4.1. Thyroid US

4.1.A. �To evaluate disease progression, US should be performed every 6 months for the first 1–2 years following diagnosis. If no progression is ob-
served, annual US is recommended thereafter. [Recommendation level 1]
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occur. Moreover, total thyroidectomy carries a higher complica-
tion risk than lobectomy. Thus, a more conservative initial surgi-
cal approach is preferable, even at the expense of slightly higher 
recurrence rates.

AS for low-risk PTMC should be restricted to adults (≥19 
years), given insufficient safety data for children and adoles-
cents. While direct evidence is lacking in patients under 19 years 
of age, several studies have suggested increased disease progres-
sion risk in younger individuals. This is supported by a Japanese 
cohort study, which reported 10-year progression rates of 13%–
36% in patients in their 20s–30s, 5%–14% in those in their 40s–
50s, and only 3%–6% among individuals in their 60s–70s [41]. 
Similarly, a Korean study reported disease progression in 17.9% 

of patients under 30 years of age, compared to 6.7% in those 
aged 30 and older during a median follow-up of 41 months [19]. 

In summary, clinicians must carefully evaluate whether a tu-
mor truly qualifies as low-risk before deciding on treatment 
strategies for adult PTMC patients. If it does, treatment selec-
tion should involve shared decision-making, carefully balancing 
immediate surgery against AS, while incorporating patient val-
ues and preferences.

2. �SELECTION OF CANDIDATES FOR ACTIVE 
SURVEILLANCE

When considering AS for a patient with PTMC, it is crucial to 
confirm thoroughly that the tumor meets low-risk criteria by re-

Table 2. Continued
[Clinical considerations] Tumor progression should be assessed using consistent methodology throughout follow-up. The follow-up interval may 

be adjusted according to tumor growth patterns observed on serial US.

4.1.B. Tumor size, ETE, and LN metastasis should be assessed using US during AS. [Recommendation level 1]

4.1.C. Tumor size should be measured in three dimensions during each US examination. [Recommendation level 1]

4.1.D. �If LN metastasis is suspected, FNA should be performed under US guidance, along with measurement of thyroglobulin in the FNA washout 
fluid. [Recommendation level 1]

4.2. Assessment of thyroid function

4.3. Assessment of patient characteristics

5. Evaluation of disease status during AS

5.1. Criteria for disease progression 

5.1.A. Disease progression during AS is defined by the presence of at least one of the following criteria:

(1) �Tumor enlargement: An increase in maximal tumor diameter of ≥ 3 mm or an increase of ≥ 2 mm in at least two dimensions. [Recommendation 
level 3]

(2) Newly detected clinical evidence of ETE, LN metastasis, or distant metastasis. [Recommendation level 1]

5.2. Indications for Surgery During AS

5.2.A. Surgery is recommended during AS if any of the following are met:

(1) The tumor’s maximal diameter reaches ≥ 13 mm, or at least two dimensions measure ≥ 12 mm. [Recommendation level 3]

(2) A new US finding is identified that corresponds to image features considered inappropriate for AS, as outlined in Fig. 1. [Recommendation level 1]

(3) New LN or distant metastasis is confirmed or suspected. [Recommendation level 1]

(4) The patient elects to undergo surgery. [Recommendation level 1]

5.2.B. �The extent of surgery should be determined according to the KTA guidelines on the management of differentiated thyroid cancers. [Recom-
mendation level 1]

6. Issues to be addressed in the future

6.1. Evidence on long‑term outcomes 

6.2. Predictive factors for disease progression 

6.3. Treatments to prevent disease progression 

6.4. US‑guided minimally invasive therapy 

6.5. Need for research on AS without pathologic diagnosis 

KTA, Korean Thyroid Association; PTMC, papillary thyroid microcarcinoma; AS, active surveillance; FNA, fine‑needle aspiration; CNB, core‑needle 
biopsy; LN, lymph node; ETE, extrathyroidal extension; RLN, recurrent laryngeal nerve; US, ultrasound; CT, computed tomography; QoL, quality of 
life; PRO, patient-reported outcome.
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viewing imaging findings, including neck US, as well as patho-
logic findings. 

2.1. Definition of low-risk PTMC eligible for AS

2.1.A. �Low‑risk PTMCs eligible for AS are defined as follows. [Rec-
ommendation level 1]

Thyroid nodules ≤1 cm diagnosed as Bethesda category V (‘suspi-
cious for malignancy’) or VI (‘malignant’) on FNA or CNB, pro-
vided all the following criteria:

(1) �No clinical evidence of LN metastasis or distant metastasis
(2) �No evident imaging features of gross ETE into strap muscles, 

trachea, or RLN
(3) �No suspicious imaging features suggestive of tracheal or RLN 

invasion 
(4) �Absence of aggressive histologic subtypes of papillary thyroid 

carcinoma (e.g., tall cell, columnar cell, hobnail, solid, or diffuse 
sclerosing subtypes)

PTMCs typically exhibit slow growth and excellent prognosis, 
with disease-specific mortality below 0.1% and recurrence rates 
around 3% [9]. In contrast, tumors with aggressive histologic 
subtypes (e.g., tall cell, columnar cell, hobnail, solid, or diffuse 
sclerosing subtypes) typically grow more rapidly, making surgery 
preferable. When invasion of the trachea or RLN is suspected, 
complete resection becomes challenging and is associated with a 
higher recurrence rate. While PTMCs without clinical LN metas-
tasis recur in approximately 2% of cases, recurrence rates increase 
to about 22% when clinical LN metastasis is suspected [42]. 

Reflecting these observations, a Japanese prospective study 
excluded PTMCs with suspected LN metastasis, invasion of the 
trachea or RLN, or aggressive histologic subtypes from AS due 
to poorer prognoses [14]. Similarly, the 2015 ATA guideline re-
stricts AS to PTMCs without clinically evident metastasis or lo-
cal invasion, and without cytologic evidence of aggressive his-
tologic subtypes [39]. 

The 2024 KTA guideline maintains these core requirements. 
In alignment with the 2024 KSThR consensus statement, it fur-
ther clarifies ‘evident’ invasion (including strap muscles) versus 
‘suspicious’ invasion (excluding strap muscles) and explicitly 
includes the solid and diffuse sclerosing subtypes among ag-
gressive histologic subtypes. Therefore, eligibility criteria for 
AS are: (1) no clinical evidence of LN or distant metastasis, (2) 
no evident imaging features of gross ETE into strap muscles, 
trachea, or RLN, (3) no suspicious imaging features suggestive 
of tracheal or RLN invasion, and (4) absence of aggressive his-
tologic subtypes of PTCs. 

2.2. Diagnostic evaluation for tumor risk assessment
To establish that a PTMC is truly low-risk, imaging studies should 
evaluate LN metastasis, distant metastasis, and gross ETE, while 
pathological examination must clearly identify and exclude ag-
gressive histologic subtypes whenever feasible.

2.2.A. �Appropriate imaging of the thyroid and neck LNs should be 
performed to confirm eligibility for AS. [Recommendation 
level 1]

2.2.B. �High-quality US examinations of the thyroid and neck should 
be conducted by physicians experienced in thyroid and neck 
US imaging. [Recommendation level 1]

2.2.C. �In addition to US, contrast-enhanced neck CT may be consid-
ered for evaluating neck LNs. [Recommendation level 2]

2.2.D. �If LN metastasis is suspected, US-guided FNA with washout 
thyroglobulin measurement should be performed. [Recom-
mendation level 1]

2.2.E. �Routine chest CT for evaluating lung metastasis in PTMC pa-
tients is not recommended. [Recommendation level 3]

2.2.F. �If aggressive subtypes are suspected based on pathology, they 
should be explicitly reported in the pathology report. [Recom-
mendation level 3]

2.2.G. �Surgery is recommended if high-risk genetic mutations or multi-
ple genetic mutations are identified. [Recommendation level 3] 
[Clinical consideration] Although preoperative genetic panel 
testing may provide prognostic information, its routine use in 
PTMC is not currently supported by sufficient evidence. How-
ever, if mutation results are available, they should be consid-
ered in decision-making.

(1) Thyroid US
US is the primary imaging method for assessing malignancy 
risk in thyroid nodules [43-45], and is essential both for identi-
fying AS candidates and ongoing monitoring. US provides pre-
cise measurements of nodule size, detection of ETE (e.g., inva-
sion of strap muscles, trachea, or RLN), and evaluation for LN 
metastasis [44]. High-resolution US with high-frequency probes 
(10 to 15 MHz) is crucial [46]. Because accuracy in detecting 
metastatic LNs greatly depends on the examiner’s expertise, 
evaluations should be performed by physicians with expertise in 
thyroid and neck US imaging. The assessment should include 
central (level 6) and lateral neck compartments (levels 1–5). 

(2) Contrast-enhanced neck computed tomography

�Key question 1: Is contrast-enhanced neck CT useful for risk as-
sessment in PTMC patients being considered for AS?

While most LN metastases occur in the central neck compart-
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ment, US has limited sensitivity in this area [47-50]. Therefore, 
contrast-enhanced computed tomography (CT) can serve as a 
complementary modality [35,44,45]. A systematic review by 
the committee identified four studies comparing US alone to US 
plus CT in PTMCs. Adding CT improved sensitivity from 48% 
to 64%, although specificity slightly decreased from 83% to 
75%.

CT outperforms US in identifying metastatic LNs, especially 
in mediastinal and retropharyngeal spaces [47-50]. CT can also 
clarify LNs judged benign or indeterminate on US [51,52], sub-
stantially influencing clinical management decisions [53]. Al-
though PTMC-specific data are limited, a recent Korean study 
demonstrated that CT provided an additional advantage for de-
tecting LN metastases in PTMC patients [54]. Therefore, in 
PTMC patients considered for AS, adding contrast-enhanced 
neck CT to US may be beneficial for detecting neck LN metas-
tases.

(3) US-guided biopsy of LNs
If suspicious LNs are identified on US or CT, US-guided biopsy 
must be performed. The KSThR recommends FNA for suspi-
cious nodes with a short-axis diameter ≥3 to 5 mm, or indeter-
minate nodes ≥5 mm [35,55]. Although US-guided FNA is 
typically reliable, sampling small or cystic LNs can produce 
nondiagnostic or false-negative results [56-58]. To enhance di-
agnostic sensitivity and accuracy, measurement of thyroglobulin 
in the FNA washout fluid is recommended [35,39]. An LN is 
considered metastatic when the washout thyroglobulin concen-
tration exceeds the corresponding serum thyroglobulin level 
[59-61]. Furthermore, a washout thyroglobulin value >2 to 10 
ng/mL is highly suggestive of metastasis, demonstrating a sen-
sitivity of 88.5%–95.0% and specificity of 93.1%–96.3% [58, 
62-64]. If biopsy results are negative but imaging remains sus-
picious, repeat FNA with washout thyroglobulin measurement 
is warranted, as a single negative result may give false reassur-
ance [58]. 

(4) Chest CT
The lungs are the second most common site of metastasis in dif-
ferentiated thyroid cancer following the LNs. However, distant 
metastasis in PTMC is exceedingly rare, occurring in less than 
0.1% of cases in a Korean cohort [65]. A Japanese study of 
1,000 PTMC patients observed no cases of lung metastasis [66], 
and another long-term Japanese study spanning 30 years identi-
fied only two cases of lung metastases, both diagnosed more 
than 12 years after initial diagnosis [67]. Given this rarity, espe-

cially in the absence of LN metastasis or ETE, routine chest CT 
is neither warranted nor efficient for low-risk PTMC patients.

(5) Histologic subtypes
Identifying aggressive histologic subtypes of PTC is essential 
for accurate risk stratification and appropriate management plan-
ning. However, classifying histologic subtypes based on FNA 
can be challenging, as PTC commonly exhibits mixed cellular 
and architectural patterns, and aspirates may not fully represent 
the entire lesion. Moreover, the positive predictive value for spe-
cific cytologic features is constrained by the retrospective nature 
of most studies and the low prevalence of individual aggressive 
subtypes [68,69]. Nevertheless, aggressive subtypes may be 
suggested when biopsy specimens exhibit distinct cellular and 
architectural features that are different from those of classic PTC 
[68,70-72].

CNB provides the advantage of larger tissue samples with 
preserved architecture, thereby enhancing the ability to suggest 
histologic subtype. However, CNB often yields only a presump-
tive diagnosis; for instance, definitive identification of the tall 
cell subtype requires that tall cells comprise at least 30% of the 
tumor. As such, accurate classification of PTC subtypes should 
be based on a comprehensive integration of pathological, clini-
cal, and imaging findings.

Ki-67 immunostaining have been correlated with clinical out-
comes: a Ki-67 index ≥5% in surgical specimens has been as-
sociated with higher recurrence rates and poorer prognosis in 
PTCs [73]. Although the routine clinical application of Ki-67 
requires further validation, a high Ki-67 index (≥5%) identified 
on biopsy should raise suspicion for an aggressive PTC subtype.

(6) Molecular markers
Molecular testing is primarily used to improve diagnostic accu-
racy when cytopathology reveals atypia of undetermined signif-
icance (AUS) or follicular neoplasm. In addition to its role in 
the diagnosis of an AUS or follicular neoplasm, molecular test-
ing may also be informative when PTC is suspected or con-
firmed, particularly in evaluation tumor aggressiveness.

BRAFV600E mutations are commonly found in PTC, whereas 
RAS mutations are observed in both malignant and benign thy-
roid tumors. However, neither BRAFV600E nor RAS mutations 
alone reliably predict clinical outcomes [74,75]. 

Mutations in the telomerase reverse transcriptase (TERT) pro-
moter, tumor protein P53 (TP53), or phosphatidylinositol 3-ki-
nase catalytic subunit alpha (PIK3CA) typically occur during 
later tumor evolution stages and are linked to distant metastasis, 
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radioactive iodine (RAI) refractoriness, or recurrence. These 
mutations are therefore considered high-risk mutations [76,77]. 
TERT promoter mutations are frequently observed in older pa-
tients, and their co-occurrence with BRAFV600E or RAS mutation 
is recognized as a strong adverse prognostic marker, compared 
to the presence of each mutation alone [78]. Nonetheless, Kore-
an retrospective data show that TERT promoter mutations are 
present in only 1.3% of tumors ≤1 cm, compared to 5.6% in 
those >1 cm [79-83]. Given that preoperative molecular testing 
is not routinely performed and the evidence supporting its prog-
nostic utility for PTMC remains limited, such testing is general-
ly not recommended. However, if molecular testing is conduct-
ed and reveals high-risk alterations such as the presence of two 
or more mutations, the tumor should not be classified as low-
risk, and surgery is recommended.

2.3. �Imaging-based criteria for tumor risk assessment
(1) Evaluation of gross ETE of the tumor

ETE refers to the direct extension of primary thyroid cancer into 
surrounding perithyroidal tissues. ETE can range from minor 
ETE, identified only on histopathologic examination, to gross 
ETE, which is often identifiable through preoperative imaging 
or intraoperative findings. ETE was recognized as a significant 
prognostic factor in the 6th edition of the American Joint Com-
mittee on Cancer (AJCC) Staging. However, in the current 8th 
edition, minimal ETE has been excluded from staging due to its 
minimal prognostic impact and the subjectivity and variability 
of pathological assessment. In contrast, gross ETE involving the 
strap muscles constitutes T3b disease, and ETE involving criti-
cal structures defines T4 disease [84]. Therefore, if clinical or 
imaging findings suggest gross ETE, immediate surgical inter-
vention is warranted. Even microcarcinomas with a high likeli-
hood of invading critical structures should not be considered 
low-risk, and surgery should be recommended in such cases 

[32]. If gross ETE is newly detected during AS, it represents 
disease progression and indicates the need for conversion to 
surgical treatment. Accordingly, accurate US evaluation for 
gross ETE is essential not only at the time of initial diagnosis 
but also throughout follow-up in patients undergoing AS. 

In 2024, the KSThR published a recommendation on imaging 
evaluation during AS for PTMC [32]. This committee endorses 
the US criteria for ETE proposed in this guideline. To assess 
ETE, tumors are classified as subcapsular tumors (anterior and 
posterior subcapsular) or paratracheal tumors (Fig. 1) [32]. Sub-
capsular tumors refer to tumors abutting the thyroid capsule 
(margin). The anterior thyroid capsule contacts the strap mus-
cles, while the posterior capsule refers to the opposite area not 
contacting the strap muscles. Tumors contacting the anterior 
capsule are classified as anterior subcapsular tumors, whereas 
those contacting the posterior capsule are posterior subcapsular 
tumors. Posterior subcapsular tumors are further subdivided into 
posteromedial or posterolateral subcapsular tumors depending 
on their location in the medial or lateral half of the posterior cap-
sule, respectively. Tumors directly contacting the trachea are 
classified as paratracheal tumors. 

Immediate surgery should be considered when US findings 
suggest clinical gross ETE in subcapsular or paratracheal tu-
mors. Tumors that should not be managed by AS are defined by 
tumor location and capsular contact patterns: anterior subcapsu-
lar tumors with strap muscle replacement, paratracheal tumors 
abutting ≥90° of the trachea, posteromedial subcapsular tumors 
lacking intervening normal thyroid parenchyma, or posterolat-
eral subcapsular tumors showing outward protrusion beyond the 
thyroid capsule. 

These distinctions reflect the poor prognosis associated with 
gross ETE involving perithyroidal structures. In particular, inva-
sion of the trachea or RLN not only worsens prognosis but is 
also associated with increased morbidity, often requiring exten-
sive surgery and substantially affecting quality of life (QoL). 
Therefore, immediate surgery is recommended not only when 
ETE into the trachea or RLN is definitive but also when it is 
suspected [39].

A. Anterior subcapsular tumors
For anterior subcapsular tumors, the risk of gross ETE into the 
strap muscles should be carefully evaluated. US features predic-
tive of anterior ETE include capsular abutment, disruption, pro-
trusion, and replacement of the strap muscles, the last of which 
is the most strongly predictive finding [35,84]. The Japanese 
Association of Endocrine Surgeons (JAES) guideline proposed 

2.3.A. �Subcapsular and paratracheal tumors should be carefully evalu-
ated for the risk of gross ETE. [Recommendation level 1]

2.3.B. �The following imaging features are associated with a high-risk 
of gross ETE and should prompt consideration of immediate 
surgery:

- Anterior subcapsular tumors with strap muscle replacement
- Paratracheal tumors abutting ≥90° of the trachea
- Posteromedial subcapsular tumors lacking intervening normal thy-

roid parenchyma
- Posterolateral subcapsular tumors with obvious protrusion beyond 

the thyroid capsule. [Recommendation level 2]
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that anterior subcapsular tumors invading the strap muscles may 
not necessarily require immediate surgery, considering that ex-
tended resection of neck muscles has little influence on patient 
QoL and prognosis [33]. However, more recent studies have re-
ported higher recurrence rates in T3b tumors, although the prog-
nostic impact may be attenuated in smaller tumors [85]. Accord-
ingly, the current guideline defines anterior subcapsular PTMCs 
as inappropriate for AS when gross ETE into strap muscle is 
strongly suspected on US, specifically when strap muscle re-
placement is observed, given its potential association with a 
higher risk of recurrence [35,84]. 

B. Posterolateral subcapsular tumors
Posterolateral subcapsular tumors suspected of capsular inva-
sion can present on US either as simple capsular contact or as 
protrusion into the perithyroidal soft tissue, the latter being 
more suggestive of gross ETE. Although the current AJCC stag-
ing system does not classify capsular protrusion as gross ETE, 
recent evidence has documented an association between capsu-
lar protrusion and an increased risk of lymphovascular invasion 

and lateral LN metastasis [86]. Therefore, the committee con-
cluded that tumors with capsular protrusion are inappropriate 
for AS, whereas those showing only simple capsular contact re-
main suitable candidates [32].

C. Paratracheal tumors
In paratracheal tumors, the relationship between the tumor and 
the trachea is a critical determinant for AS eligibility. The risk of 
tracheal invasion is assessed based on the angle formed between 
the PTMC and tracheal cartilage, with an obtuse angle regarded 
as the most sensitive and accurate indicator of tracheal invasion 
[84,87]. However, because differentiating between right-angle 
and obtuse-angle abutment can be challenging and prone to in-
terobserver variability, the committee recommends that paratra-
cheal tumors abutting the trachea at either a right or obtuse an-
gle should be considered inappropriate for AS [32].

D. Posteromedial subcapsular tumors 
In posteromedial subcapsular tumors, clinicians should assess 
the risk of RLN invasion by determining whether normal thy-

Fig. 1. Ultrasound-based appropriateness criteria for active surveillance in papillary thyroid microcarcinoma. Subcapsular tumors are de-
fined as lesions that abut either the anterior or posterior thyroid capsule. A tumor in contact with the anterior capsule (yellow line) is catego-
rized as an anterior subcapsular tumor, whereas tumors that touch the posteromedial capsule (red line) or the posterolateral capsule (blue 
line) are classified as posteromedial and posterolateral subcapsular tumors, respectively. Modified from Lee et al. [32]. TEG, tracheoesopha-
geal groove.
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roid parenchyma remains between the tumor and the tracheo-
esophageal groove (TEG). Absence of intervening thyroid pa-
renchyma indicates a high likelihood of RLN involvement 
[33,84,87]. Therefore, this guideline considers any posterome-
dial subcapsular tumor lacking intervening normal thyroid pa-
renchyma between the tumor and the TEG inappropriate for AS.

(2) Evaluation of neck LN

2.3.C. �Gray-scale and color Doppler US should be used to thoroughly 
assess neck LNs in both central and lateral compartments for 
evidence of metastasis. [Recommendation level 2]

2.3.D. �If LN metastasis is confirmed, surgery is recommended. [Rec-
ommendation level 1]

US is the primary imaging modality used to determine N stag-
ing. Gray-scale US is used to assess LN size, shape, and internal 
structure, while color Doppler US assesses vascular distribution 
within LNs [35,44]. US findings for LNs in thyroid cancer pa-
tients can be classified according to their malignancy risk, with 
assessment criteria varying by national clinical guidelines [88]. 

The KSThR statement classifies LNs as suspicious, indeter-
minate, or probably benign based on their malignancy risk [35]. 
Four suspicious US features—cortical hyperechogenicity, cystic 
changes, echogenic foci, and abnormal vascularity—demon-
strate high specificity and strongly predict metastasis (malig-
nancy risk, 73% to 88%). Probably benign LNs are character-
ized by either an echogenic hilum or hilar vascularity (malig-
nancy risk <3%). Round shape or loss of hilar echogenicity 
alone has low specificity for distinguishing benign from suspi-

cious LNs (malignancy risk, 20% to 29%) [89]; therefore, when 
loss of hilum occurs without any of the four suspicious US fea-
tures, the LN is classified as indeterminate (Table 3) [44]. 

Similarly, CT findings of LNs can be categorized into three 
groups based on malignancy risk: suspicious LNs (cancer risk 
73% to 88%), indeterminate LNs (cancer risk 20%), and proba-
bly benign LNs (cancer risk <3%) (Table 3) [35].

The frequency of neck LN metastasis in PTC ranges from 
20% to 50%, and PTMC specifically presents clinically suspi-
cious LN metastasis preoperatively in approximately 9% to 
42% of cases [10-13]. Even without clinically detectable LN 
metastasis prior to surgery, prophylactic central neck dissection 
reveals LN metastasis in roughly 33% of patients [90]. LN me-
tastasis is associated with a high-risk of locoregional recurrence 
following surgery [42]. Consequently, confirmed clinical LN 
metastasis necessitates immediate surgery [8]. Due to the cru-
cial role LN metastasis in surgical decision-making, compre-
hensive evaluation of both central and lateral neck LNs should 
be meticulously conducted prior to selecting AS. 

(3) Assessment of suitability for AS based on imaging findings 
After imaging evaluations for ETE and LN metastasis are com-
plete, a comprehensive assessment should be conducted to de-
termine whether the diagnosed PTMC is suitable for AS. Using 
a structured checklist during this evaluation is recommended. 
Although definitively assessing ETE with US is often challeng-
ing, the 2024 KSThR statement has proposed US-based eligibil-
ity criteria for AS of PTMC [32]. These criteria build upon ac-
cumulated clinical evidence and the framework previously sug-

Table 3. Image-Based Risk Stratification and Pathologic Diagnosis Criteria for Lymph Node Evaluation in Patients with Thyroid Cancer

Category US CT Pathologic diagnosis 
criteriad

Suspiciousa Any of four suspicious features Any of three suspicious features >3–5 mm

Cystic change Cystic change

Echogenic foci (calcifications) Calcification

Cortical hyperechogenicity (focal/diffuse) Strong (focal/diffuse) or heterogeneous  
enhancement

Abnormal vascularity (peripheral /diffuse)

Indeterminateb Loss of echogenic hilum and hilar vascularity Loss of hilar fat and vessel enhancement >5 mm

Probably benignc Echogenic hilum
Hilar vascularity

Presence of hilar fat or vessel enhancement and 
no suspicious CT features

Not indicated

US, ultrasound; CT, computed tomography.
aLymph nodes (LNs) with suspicious imaging features are included in this category, regardless of the presence of imaging features of probably benign or 
indeterminate LNs; bLNs not included in the suspicious or probably benign categories; cLNs with any imaging feature of echogenic hilum or hilar vascu-
larity are considered probably benign, if there are no suspicious imaging features; dShort diameter on US or CT images.
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gested by Brito et al. [91] (Fig. 1). 
Tumors are classified by imaging characteristics into ideal, 

appropriate, or inappropriate tumors [32]. Tumors categorized 
as ‘ideal’ or ‘appropriate’ are suitable candidates for AS, where-
as tumors classified as ‘inappropriate’ do not meet low-risk 
PTMC criteria, thus necessitating surgical intervention. 

An ideal candidate is a tumor completely confined within the 
thyroid gland, not abutting the thyroid capsule or adjacent criti-
cal structures, and without suspicious findings for LN or distant 
metastasis.

An appropriate candidate includes tumors in contact with the 
anterior or posterolateral thyroid capsule or adjacent critical 
structures, but without evidence of gross ETE. Representative 
examples include anterior subcapsular tumors adjacent to the 
capsule with capsular abutment, disruption, or protrusion; para-
tracheal tumors forming an acute angle (<90º) with the trachea; 
posterolateral subcapsular tumors with capsular abutment; and 
posteromedial subcapsular tumors with intervening normal thy-
roid parenchyma separating them from the TEG. Tumors with 
ill-defined margins are also categorized as appropriate for AS, 
although their indistinct features may complicate lesion evalua-
tion during follow-up.

In contrast, tumors showing definite gross ETE or features 
suggestive of invasion into critical structures—such as the strap 
muscles, trachea, or RLN—are considered inappropriate for AS 
and require immediate surgical intervention. These include an-
terior subcapsular tumors invading the strap muscles; paratra-
cheal tumors forming a right or obtuse angle (≥90º) with the 
trachea; posteromedial subcapsular tumors lacking intervening 
normal thyroid parenchyma between the tumor and TEG or ex-
hibiting pronounced protrusion; and posterolateral subcapsular 
tumors with obvious protrusion.

(4) Tumor characteristics that may influence imaging assessment
Thyroid cancers smaller than 2 cm typically appear as hy-
poechoic nodules compared to surrounding thyroid parenchy-
ma, often with relatively well-defined margins. However, in pa-
tients with diffuse thyroid diseases such as Hashimoto’s thy-
roiditis or Graves’ disease, echogenicity may be diffusely re-
duced throughout the thyroid gland or parts thereof [92]. This 
decreased echogenicity can obscure nodule margins, complicat-
ing accurate size measurement. Additionally, variability related 
to the examiner, examination timing, or the type of US equip-
ment used should be considered.

When macrocalcifications are present within a nodule, strong 
posterior acoustic shadowing may limit accurate assessment of 

the nodule’s posterior margin and size measurement. This issue 
is particularly relevant for AS, as acoustic shadowing can hinder 
consistent caliper placement for accurate monitoring of nodule 
size. Therefore, careful interpretation is essential in such cases. 
However, the presence of diffuse thyroid disease or calcifica-
tion-associated shadowing does not constitute an absolute con-
traindication for AS [33].

2.4. Characteristics of patients suitable for AS

2.4.A. �When considering AS, a comprehensive evaluation of the pa-
tient’s characteristics—including tumor features, general 
health status, age, and ability to undergo regular follow-up—is 
necessary. [Recommendation level 1]

2.4.B. �AS may be preferentially considered for older patients or those 
with smaller tumors. [Recommendation level 2]

2.4.C. �Patient preferences regarding disease prognosis (progression 
or recurrence), potential complications, QoL and anxiety, and 
the medical and/or societal costs of AS versus immediate sur-
gery should be considered. [Recommendation level 2]

Once the tumor is classified as low-risk PTMC, patient eligibili-
ty for AS should be assessed. According to the 2024 KTA guide-
lines, AS may be prioritized under the following circumstances:

- a. Patients with high surgical risk due to comorbidities.
- b. �Patients with a limited life expectancy (e.g., severe cardio-

vascular disease, other malignancies, or advanced age).
- c. �Patients with coexisting medical or surgical conditions 

that need to be resolved prior to thyroid surgery.
To identify patient characteristics suitable for AS, the commit-

tee formulated a key question and conducted a systematic review 
evaluating whether age, sex, and tumor size could predict dis-
ease progression. Additionally, a literature review addressing 
other patient- and healthcare-system-related characteristics was 
conducted. Although criteria for disease progression during AS 
varied slightly across studies, disease progression was generally 
defined as an increase of ≥3 mm in tumor diameter or new evi-
dence of neck LN metastasis, distant metastasis, or ETE.

�Key question 2. Do specific clinical factors (age, sex, and tumor 
size) predict disease progression in patients with low-risk thyroid 
cancer undergoing AS?

(1) Age
In six cohort studies, older patients demonstrated significantly 
lower hazard ratios (HR) for disease progression (HR, 0.35; 
P<0.001) [19,25,93-96]. Similarly, four retrospective cross-
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sectional studies reported lower odds ratios (ORs) for disease 
progression in older patients (OR, 0.34; P<0.001) [29,97-99]. 
Three Korean cohort studies specifically reported HRs ranging 
from 0.26 to 0.46 [19,93,95]. Progression rates varied depend-
ing on the age cutoff used. In one United State study using 50 
years as the cutoff, tumor growth ≥3 mm over 5 years occurred 
in 27.3% of patients <50 years compared to only 4.6% of those 
≥50 years [25]. In a large Japanese study, among patients under 
40 years, rates of tumor growth ≥3 mm were 7.1% at 5 years, 
12.2% at 10 years, and 16.2% at 15 years [96]. For those aged 
40 to 59 years, these rates were 2.7%, 4.7%, and 5.2%, respec-
tively, and for patients ≥60 years, they remained low at 2.7%, 
4.4%, and 4.4%, respectively. These findings suggest that pa-
tients older than 40 to 60 years have a 5-year disease progres-
sion rate of less than 10%, making AS relatively safe for this 
group. However, further studies are needed to determine the op-
timal age cutoff. Accordingly, this guideline defines patients 
aged ≥60 years as ideal candidates for AS, and those aged 19 to 
59 years as appropriate candidates.

(2) Sex
Although male sex is generally associated with a worse progno-
sis in thyroid cancer, the results from a meta-analysis of five co-
hort studies [19,25,94,96,100] and four retrospective studies 
[29,97-99] were inconsistent; no statistically significant differ-
ence in the risk of disease progression between sexes was ob-
served [29,97-99]. One Korean cohort study found no signifi-
cant difference [100], whereas a multicenter Korean study indi-
cated a significantly higher HR for disease progression among 
males [19]. Overall, current evidence remains insufficient to 
consider sex a contraindication for AS. Accordingly, this guide-
line does not differentiate AS eligibility based on sex.

(3) Tumor size
Initial tumor size is one of the most critical factors when consid-
ering AS for low-risk PTMC. A meta-analysis of four cohort 
studies [19,25,94,96] and three retrospective studies [29,98,99] 
showed that tumors <0.9 to 1.0 cm were associated with a 44% 
to 48% lower risk of growth by ≥0.3 cm compared to larger tu-
mors. When data from four cohort studies were pooled, smaller 
baseline tumor size was significantly associated with reduced 
disease progression risk (HR, 0.54; P=0.001). Similarly, a me-
ta-analysis of three retrospective cross-sectional studies demon-
strated significantly lower progression risk (OR, 0.48; 95% 
confidence interval [CI], 0.26 to 0.89).

In a Korean cohort study, tumors <0.5 cm had a 9.5% risk of 

growing ≥0.3 cm or developing LN metastasis over 10 years, 
compared to 13.7% for tumors ≥0.5 cm—a 30% lower risk 
[94]. In a multicenter Korean study, tumors <0.6 cm had a 52% 
lower risk compared to tumors ≥0.6 cm [19]. These findings 
support recommendations against biopsy for nodules <0.6 cm 
without high-risk features, indicating AS as a safer option for 
tumors ≤0.5 cm. Accordingly, this guideline does not differen-
tiate AS eligibility by tumor size within >0.5 to ≤1.0 cm range, 
which corresponds to nodules can be considered for FNA.

(4) Multifocality
Guidelines vary regarding whether multifocal disease should 
exclude patients from AS [33,101]. Two large Japanese cohort 
studies noted a tendency toward increased tumor growth or new 
LN metastasis development in multifocal disease; however, 
these findings were not statistically significant [94,96]. Accord-
ingly, this guideline does not consider multifocality as a criteri-
on for determining AS eligibility.

(5) Coexisting autoimmune thyroiditis
Evidence regarding the impact of coexisting autoimmune thy-
roiditis on PTMC progression is inconsistent. A United States 
study observed a higher prevalence of autoimmune thyroiditis 
among patients with disease progression [25]. A Japanese study 
showed a higher 10-year disease progression rate in patients 
with autoimmune thyroiditis (17.7%) compared to those with-
out (10.3%), though this difference was not statistically signifi-
cant [94]. Another large Japanese cohort study found no signifi-
cant association between chronic thyroiditis and progression 
risk [96]. Similarly, Korean studies reported comparable rates of 
autoimmune thyroiditis between progression and non-progres-
sion groups [95]. Therefore, several guidelines suggest that au-
toimmune thyroiditis should not be a contraindication for AS 
[33,102], and the present recommendation adopts the same po-
sition.

(6) Family history of thyroid cancer
Guidelines differ regarding family history as a contraindication 
for AS. The European Society for Medical Oncology (ESMO) 
guideline recommends AS only for patients without a family 
history of thyroid cancer [101], whereas the Japanese JAES 
consensus allows AS regardless of family history [33]. A Japa-
nese study indicated that family history was not a significant 
risk factor for disease progression during AS, although addi-
tional data are required to confirm this finding [98]. Epidemio-
logical studies suggest familial differentiated thyroid cancer is 
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associated with increased multifocality, LN metastasis, and re-
currence rates, yet there are no significant differences in dis-
ease-specific or overall survival compared to sporadic cases 
[103-105]. Therefore, family history is not considered a contra-
indication for AS in this guideline.

(7) Pregnancy
Pregnancy may promote the growth of thyroid nodules and can-
cers [106]. Nevertheless, a large Japanese study found that 92% 
of pregnant women undergoing AS exhibited no tumor growth 
during pregnancy [107]. Thus, pregnancy is not considered a 
contraindication to AS, nor should pregnancy itself be restricted 
during AS. 

However, it should be noted that, for newly diagnosed PTMC 
during early pregnancy, US monitoring is recommended prior 
to 24–26 weeks gestation. If progression occurs before this time 
point, surgery should be considered. However, if no progression 

is observed by 24 to 26 weeks or the thyroid cancer diagnosis 
occurs after 20 weeks of gestation, surgery can safely be de-
ferred until after delivery, consistent with existing guidelines for 
differentiated thyroid cancers [108]. 

(8) Comorbidities 
Assessment of the patient’s overall health status is crucial when 
considering AS for PTMC. The ATA guideline recommends AS 
for patients with severe cardiopulmonary disease, other malig-
nancies, or limited life expectancy [39]. Patients requiring treat-
ment for medical or surgical conditions before thyroid surgery 
are also considered suitable for AS [39]. This guideline supports 
these recommendations as well. The 2019 ESMO guideline rec-
ommends AS specifically for patients without a history of child-
hood radiation exposure [101], although the supporting evi-
dence is limited.

In summary, older patients or those with smaller tumors are 

Table 4. Appropriateness Criteria for Active Surveillance in Patients with Papillary Thyroid Microcarcinoma 

Ideala Appropriate Inappropriateb

Tumor margin Smooth or irregular margin Ill-defined margin

Tumor location

Anterior subcapsular No contact with the thyroid capsule 
and adjacent organs

Capsular abutment, capsular  
disruption or protrusion

Replacement of strap muscle

Paratracheal As above Acute angle abutment to the  
trachea

Right- or obtuse-angle abutment to  
trachea

Posterolateral subcapsular As above Capsular abutment Obvious protrusion

Posteromedial subcapsular Not indicated Preserved thyroid parenchyma  
between tumor and TEG

Loss of normal parenchyma between  
TEG and tumor, or obvious protrusion 

LN metastasis No suspicious feature No suspicious feature Presence of biopsy proven or clinical  
LN metastasis

Subtype of PTC Tall cell, columnar cell, hobnail, solid,  
or diffuse sclerosing variants 

Molecular markerc Presence of high-risk genetic alternation 
such as two or more mutation

Age ≥60 yearsd 19–59 years <19 years

Comorbidities Patients with high surgical risk due  
to comorbidities

Patients with a limited life expectancy 

Patients with medical or surgical  
issues that need to be addressed  
before thyroid surgery

Patient preference AS is desired AS desired Surgery is desired

Feasibility of regular  
follow-up 

When regular surveillance is feasible 
and the patient’s willingness  
and adherence have been confirmed

When regular surveillance is feasible 
and the patient’s willingness  
and adherence have been confirmed

When regular follow-up is impracticable  
or the patient lacks sufficient  
commitment to it

TEG, tracheoesophageal groove; LN, lymph node; PTC, papillary thyroid carcinoma; AS, active surveillance.
aConsidered ideal when all of the following conditions are met; bConsidered unsuitable if any of the following conditions applies; cAlthough a compre-
hensive genetic panel is not generally recommended, when such testing has been performed; dAlthough patients aged 40–59 years appear to have a dis-
ease progression rate comparable to those aged ≥60 years, patients ≥60 years are regarded as the ideal candidates because the 40–59 year group would 
require a substantially longer follow-up period.
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better suited for AS. However, if regular follow-up cannot be 
ensured, surgical treatment should be prioritized to prevent de-
lays in appropriate care (Table 4). Younger patients have a rela-
tively higher risk of disease progression, and prolonged surveil-
lance may elevate risks, costs, and negatively affect QoL in this 
group. Therefore, these factors should be comprehensively con-
sidered when making treatment decisions.

2.5. Evaluation of suitability for AS 

2.5.A. �Suitability for AS must be evaluated carefully by an expert ca-
pable of accurately identifying high-risk US features. Assess-
ment of suitability for AS should be performed by experienced 
physicians capable of accurately identifying high-risk US fea-
tures. [Recommendation level 3]

2.5.B. �The appropriateness of AS should be determined through a 
comprehensive assessment of both tumor-specific factors (e.g., 
size, location, histopathology, or presence of LN metastasis) and 
patient-related factors (e.g., age, preference, comorbidities, or 
feasibility of follow-up). Based on this assessment, tumors can 
be classified as ideal, appropriate, or inappropriate candidates 
for AS. [Recommendation level 3] 
[Clinical consideration] AS should be implemented for tumors 
classified as ideal or appropriate. If disease progression (e.g., 
tumor growth or newly developed LN metastasis) leads to re-
classification into the inappropriate category, surgical interven-
tion is then recommended.

Determining AS suitability requires a comprehensive, multidi-
mensional assessment of both tumor and patient characteristics. 
Specifically, tumor factors—such as size, location, molecular or 
pathological features, and presence of LN metastasis—should 
be evaluated alongside patient-related factors, including age, 
patient preferences, comorbidities, and the feasibility of long-
term follow-up (Table 4). Based on this assessment, patients can 
be classified as ideal, appropriate, or inappropriate candidates 
for AS. 

AS is suitable for tumors classified as ideal or appropriate; 
‘ideal’ denotes very low-risk of disease progression, while ‘ap-
propriate’ reflects a slightly elevated, yet still low-risk. If a tu-
mor progresses and subsequently meets the criteria for the inap-
propriate category during follow-up, surgical intervention 
should be recommended. It is important to note that tumors ini-
tially classified as appropriate based on US features are more 
likely to transition to an inappropriate status compared to those 
initially classified as ideal. Relevant US features determining 
suitability are detailed in Fig. 1.

If histopathology indicates a high-risk subtype, or molecular 

testing identifies high-risk mutations or multiple coexisting mu-
tations, surgery should be prioritized due to their association 
with poor prognosis. Patient-related factors, such as age, comor-
bidities, and life expectancy, must also be considered. AS is not 
recommended for patients under 19 years, for whom surgery is 
preferred. Conversely, adults aged 19 years or older may be 
considered for AS. Based on available data regarding disease 
progression and life expectancy, patients aged 60 years or older 
are generally regarded as ideal candidates. AS is also appropri-
ate for patients at high surgical risk, those with limited life ex-
pectancy, or unresolved medical conditions. Patient preference 
is another critical determinant. Patients who prefer AS can be 
suitable candidates, whereas those favoring surgery should pro-
ceed surgically.

In summary, for patients classified as ideal or appropriate 
candidates for AS, physicians should provide comprehensive 
explanations as outlined in the following section, ‘Consider-
ations in determining the management strategy for low-risk 
PTMC.’ Final treatment decisions should be made through a 
shared decision-making process between physician and patient, 
recognizing that the management strategy can evolve over time 
based on patient preferences.

The safe implementation of AS also depends heavily on phy-
sician expertise. Evaluations must be conducted by clinicians 
with sufficient experience to accurately assess ETE and LN me-
tastasis. High-resolution US and expert interpretation is crucial. 
In addition, a well-established healthcare system supporting 
consistent, structured follow-up is essential for effectively ap-
plying AS.

3. �CONSIDERATIONS IN DETERMINING THE 
MANAGEMENT STRATEGY FOR LOW‑RISK PTMC 

3.A. �Clinicians should provide adult patients with low-risk PTMC suf-
ficient information about the benefits and risks of both surgery 
and AS. [Recommendation level 3]

3.B. �Clinicians should determine the management strategy for low-
risk PTMC through a shared decision-making process with the 
patient. [Recommendation level 3]

For patients with low‑risk PTMC, both surgery and AS are via-
ble management options. Therefore, physicians must provide 
patients comprehensive information about each strategy’s bene-
fits and risks, supporting them in making informed, autonomous 
decisions. This guideline summarizes up-to-date information 
crucial for patient decision-making, including the natural history 
of low-risk PTMC. To assist this process, three key questions 
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were identified and systematically reviewed: (1) outcomes of 
delayed surgery versus immediate surgery, (2) medical cost dif-
ferences between surgery and AS, and (3) QoL differences be-
tween surgery and AS.

3.1. �Pros and cons of surgery and AS, and selection of a 
management strategy

(1) Advantages and disadvantages of surgery
Choosing surgery enables the complete removal of thyroid can-
cer, potentially achieving a cure and reducing patient anxiety or 
fear related to disease progression. However, surgery necessi-
tates hospitalization, general anesthesia, and the surgical proce-
dure itself, generating substantial upfront medical costs. Addi-
tionally, postoperative complications may occur, with their fre-
quency and severity varying according to the extent of surgery.

Postoperative hypothyroidism may necessitate long-term thy-
roid hormone replacement. Although hypothyroidism rates of 
approximately 30% have been reported following lobectomy, 
this figure includes surgeries for benign disease or surgeries less 
extensive than lobectomy [109]. In contrast, studies restricted to 
thyroid cancer patients report postoperative hypothyroidism 
rates around 60% following lobectomy [110-113]. Furthermore, 
thyroid hormone therapy is required in more than 73% of pa-
tients to maintain target thyroid-stimulating hormone (TSH) 
levels (≤2 mIU/L) [114].

Surgical complications such as RLN palsy and hypoparathy-
roidism may also occur. After total thyroidectomy for PTMC, 
permanent RLN palsy occurs in approximately 0.9% of cases, 
and permanent hypoparathyroidism in approximately 1.8% 
[115]. Conversely, after lobectomy, RLN palsy incidence is 
about 0.2%, and hypoparathyroidism is rarely observed [115].

(2) Advantages and disadvantages of AS 
Choosing AS offers the advantage of avoiding surgery, thus pre-
venting risks associated with general anesthesia, postoperative 
complications, and the need for thyroid hormone replacement. 
However, during AS, tumor growth occurs in 2.2% to 10.8% of 
patients, and new LN metastasis is observed in 0% to 4.5% of 
cases over a follow-up period of up to 10 years [22]. If disease 
progression occurs, surgery becomes necessary; compared to 
immediate surgery, delayed surgery might require a more exten-
sive procedure, carry a higher risk of postoperative complica-
tions, and increase the likelihood of requiring RAI therapy [22]. 

AS necessitates regular follow-up examinations, including 
neck US, however a definitive endpoint for the duration of mon-
itoring has not been established. Therefore, lifelong surveillance 

may be required, potentially leading to higher cumulative medi-
cal costs than those of immediate surgery [116].

Data regarding the long-term prognosis of AS remain limited. 
In PTMC patients, surgery generally results in cure, with a re-
currence rate of approximately 3% [9]. In a long-term Japanese 
study of low-risk PTMC [67], the 10-year recurrence rate after 
immediate surgery was 0.4% for LN metastasis and 1.0% for 
newly developed PTMC. In the AS group, the corresponding 
rates were 1.0% and 0.4%, respectively. Among patients who 
underwent conversion (delayed) surgery, recurrence during fol-
low-up was observed in 0.7% of cases. Importantly, no signifi-
cant differences were found between the immediate and delayed 
surgery groups in terms of the number of surgeries, the rate of 
distant metastasis. To date, no thyroid cancer-related deaths 
have been reported in either group. 

On the other hand, 2% to 24% of patients undergoing AS 
eventually chose to undergo conversion surgery despite the ab-
sence of disease progression [116]. 

(3) Selection of a management strategy 
Because both surgery and AS have distinct advantages and dis-
advantages, physicians must provide patients sufficient infor-
mation to determine the appropriate management strategy for 
low-risk PTMC. Clinicians should assist patients in recognizing 
their personal values and preferences, facilitating choices that 
reduce anxiety and improve QoL. Patients’ values and prefer-
ences significantly influence treatment choice. If decisions in-
adequately reflect these factors, patients may experience dissat-
isfaction or regret—for instance, opting for delayed surgery de-
spite no disease progression during AS, or regretting surgery 
due to postoperative complications or lifelong thyroid hormone 
replacement. The collaborative approach by which physicians 
and patients make decisions together is termed ‘shared decision-
making’ and is particularly suitable when multiple medical op-
tions present comparable benefits and risks [117].

Currently, data regarding the values and preferences of pa-
tients with low-risk PTMC remain limited. Previous studies pri-
marily assessed QoL or anxiety at single time points, and most 
were cross-sectional, with scarce longitudinal data. Therefore, 
further research is necessary to comprehensively understand the 
values and preferences of this patient population. 

Although physicians generally recognize the importance of 
shared decision-making, its adequate implementation in clinical 
practice is often hindered by constraints such as limited time 
and staffing. Consequently, tools facilitating shared decision-
making in real-world settings are under investigation [118]. De-
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cision aids have reportedly assisted patients in selecting a man-
agement strategy for PTMC [119]. The KTA plans to release 
patient decision aids for low-risk PTMC on its website in 2026 
to support shared decision-making.

3.2. Natural course of low-risk PTMC
A meta-analysis of nine studies implementing AS for low-risk 
PTCs measuring ≤2 cm reported that, over a follow-up period 
ranging from 1.5 to 7.6 years, tumor growth of ≥3 mm in maxi-
mal diameter occurred in 2.2% to 10.8% of cases, tumor vol-
ume increases ≥50% were noted in 16.0% to 28.8%, and new 
LN metastases appeared in 0% to 4.5% during follow-up peri-
ods of up to 10 years [22]. 

Another meta-analysis of 17 studies published up to 2023 in-
dicated that disease progression occurred in 14.5% of cases, tu-
mor size increased ≥3 mm in 6.78%, tumor volume increased 
≥50% in 20.19%, and new LN metastases developed in 1.53% 
[120]. Specifically, among studies analyzing only tumors ≤1 
cm, disease progression occurred in 8.86%, tumor size in-
creased ≥3 mm in 4.51%, new LN metastases developed in 
1.55%, and tumor volume increased ≥50% in 17.48%. In con-
trast, studies including tumors >1 cm reported higher rates: dis-
ease progression occurred in 19.85%, tumor size increased ≥3 
mm in 8.76%, new LN metastases developed in 1.46%, and tu-
mor volume increased ≥50% in 21.64%. Notably, disease pro-
gression and tumor size increases ≥3 mm were significantly 
higher in tumors >1 cm compared to those ≤1 cm [120]. 

 In a cohort of 291 patients with low-risk PTCs ≤1.5 cm ob-
served for a median of 25 months, a ≥3 mm tumor size increase 
occurred in 3.8%, with a projected 5-year progression rate of 
12.1% [25]. Another study following 402 patients over 5 years 
reported that 17.2% exhibited rapid growth (tumor volume dou-
bling time <5 years), 10.9% had slow growth (doubling time 
>5 years), 67.7% showed no change, and 4.2% demonstrated 
volume reduction [121]. Importantly, disease progression was 
consistently observed from diagnosis throughout the entire ob-
servation period. 

3.3. �Prognosis and complications of immediate vs. delayed surgery
The committee formulated four key questions to compare health 
outcomes between immediate surgery and AS. To investigate 
differences in surgical complications, pathological findings, re-
currence rates, QoL, and medical costs, particular emphasis was 
placed on comparing delayed surgery following AS to immedi-
ate surgery. Immediate surgery is defined as surgery performed 
shortly after diagnosis, whereas delayed surgery applies to cases 

initially choosing AS but later converting to surgery due to tu-
mor progression or patient preference. In reviewed literature, 
delayed surgery was typically defined as surgery performed 6 to 
18 months after initial diagnosis. 

�Key question 3. Is there a difference in outcomes (surgical compli-
cations, pathological findings, and recurrence rates) between pa-
tients with low-risk thyroid cancer who undergo immediate sur-
gery and those who undergo delayed surgery following AS?

3.3.A. �In patients with low-risk PTMC, delayed surgery following AS 
may be associated with a higher risk of temporary surgical com-
plications compared to immediate surgery; however, delayed 
surgery does not increase the risk of permanent complications 
or disease recurrence. Thus, AS can be considered an appropri-
ate management strategy. [Recommendation level 2]

Nine observational studies [26,122-129] evaluated the reasons 
for delayed surgery, including patient choice without tumor pro-
gression (11.0%–70.5%), tumor size increase (16.7%–50.0%), 
and new LN metastasis (0.0%–13.3%). A pooled analysis of six 
studies [122-127] showed no difference in recurrence risk be-
tween delayed and immediate surgery (OR, 0.749; 95% CI, 
0.424 to 1.321). In a Japanese retrospective study [130], among 
72 patients who underwent delayed surgery due to disease pro-
gression, recurrence occurred in only one patient (1.4%) during 
a mean follow-up of 8.4 years. No recurrence was observed in 
170 patients undergoing delayed surgery without progression. 
Among 1,625 patients who underwent immediate surgery, re-
currence occurred in nine patients (0.6%) over a mean follow-
up of 7.9 years, indicating a very low recurrence rate in both 
groups. 

A meta-analysis of six studies [26,123,126-129] showed that 
delayed surgery was associated with higher risks of temporary 
hypoparathyroidism (OR, 1.705; 95% CI, 1.188 to 2.448) and 
temporary vocal cord paralysis (OR, 1.519; 95% CI, 1.038 to 
2.222). However, no significant differences were observed for 
permanent hypoparathyroidism (OR, 1.304; 95% CI, 0.583 to 
2.915) or permanent vocal cord paralysis (OR, 0.842; 95% CI, 
0.198 to 3.799). In a Korean multicenter prospective study 
[129], no statistically significant differences in overall compli-
cation rates were observed. Nonetheless, rates of central/lateral 
neck dissection following disease progression were significantly 
higher in the delayed surgery group compared to immediate sur-
gery group (95% vs. 89%, P=0.02). Although RAI therapy ap-
peared to be more commonly performed in the delayed surgery 
group, this difference was not statistically significant (18.9% vs. 
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14.6%, P=0.235).
In summary, compared to immediate surgery, delayed surgery 

during AS does not increase recurrence risk or the likelihood of 
permanent surgical complications. Consequently, AS does not 
appear to adversely impact long-term prognosis in patients with 
low-risk thyroid cancer. Nonetheless, patients should be in-
formed about the potential for more extensive surgery or the 
need for additional RAI therapy when considering management 
strategies.

3.4. Costs of immediate surgery vs. AS 
Initial surgical costs are substantial when immediate surgery is 
performed. In contrast, AS incurs periodic US examination 
costs, as well as potential surgical costs if a transition to surgery 
becomes necessary during follow-up. Healthcare costs vary 
widely according to national health insurance systems, medical 
service fees, individual insurance coverage, and patterns of con-
ventional or complementary and alternative medicine usage. 
Consequently, evaluating and directly comparing healthcare 
costs between immediate surgery and AS is complex and chal-
lenging. Moreover, decision-making for a management strategy 
should consider not only direct medical costs but also indirect 
social healthcare costs. These include factors influenced by em-
ployment status, distance to medical facilities, productivity loss, 
and variability in health insurance coverage.

Although currently available data remain limited, the com-
mittee conducted a systematic literature review to address the 
following key question. 

�Key question 4. Is there a difference in social healthcare costs ac-
cording to the treatment strategy (immediate surgery vs. AS) in 
patients with low-risk thyroid cancer?

3.4.A. �In patients with low-risk PTMC, both short-term and long-term 
costs vary depending on the treatment strategy. Therefore, social 
healthcare costs should be comprehensively considered when 
determining the treatment strategy. [Recommendation level 3]
[Clinical considerations] Social healthcare costs include direct 
and indirect components, each influenced by individual factors 
such as employment status, proximity to medical facilities, and 
productivity loss. Therefore, a comprehensive and individual-
ized evaluation is necessary when selecting a treatment strategy.

The medical costs associated with thyroid cancer management 
vary significantly depending on factors such as patient age, type 
of surgery, and healthcare system structures. Reported costs 
range widely, from approximately $1,400 to as high as $17,000, 

underscoring substantial international variability. When compar-
ing the costs of immediate surgery and AS for thyroid cancer, 
consideration must be given not only to initial costs but also to 
long-term follow-up expenses and broader social healthcare 
costs. Nevertheless, most studies evaluating treatment costs for 
low-risk thyroid cancer primarily focus on direct medical ex-
penses related to surgery, treatment, and interventions [131-136]. 
Additionally, many cost analyses are reported within the context 
of national or regional insurance coverage structures [116,132, 
133,135-137].

Economic evaluations generally suggest that initial surgery 
involves costs at least 2.6 times—and in some cases up to 16 
times—higher than those associated with AS. However, the cu-
mulative cost of AS begins to surpass that of surgery after ap-
proximately 15 years of follow-up. This finding suggests that 
AS may be economically advantageous for patients with a life 
expectancy shorter than 15 years. Nonetheless, additional stud-
ies are needed to evaluate variables such as intervals between 
follow-up US examinations and indirect costs, including pro-
ductivity loss and use of complementary and alternative medi-
cine, all of which could influence total costs.

Cost-effectiveness analyses have generally found surgery to 
be more cost-effective than AS [131-133,136,138]. However, 
many studies reported only small differences in quality-adjusted 
life years (QALYs) between the two strategies and did not use 
representative QALY values in their assessments. Further re-
search is necessary to confirm appropriate QALY values for 
low-risk thyroid cancer patients across diverse populations and 
to explore cost-effectiveness accordingly.

 Two Korean studies assessing only direct medical costs 
found that surgery incurred higher expenses than AS over long-
term follow-up periods (10 to 50 years) [114,131]. However, 
when both direct and indirect medical costs were considered, 
the cumulative costs of AS eventually exceeded those of surgery 
after approximately 16 years. Thus, when deciding upon a treat-
ment plan, societal healthcare costs—including employment 
status, distance to healthcare facilities, productivity loss, and in-
surance coverage—should be carefully factored into the deci-
sion-making process. 

3.5. QoL of immediate surgery vs. AS
A substantial number of patients diagnosed with thyroid cancer 
experience fear, anxiety, and depression, frequently related to 
uncertainty about prognosis, treatment-related risks, and com-
plications. Postoperative complications, such as voice changes, 
paresthesia in the hands and feet due to hypocalcemia, cosmetic 
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concerns regarding surgical scars, and swallowing difficulties, 
may negatively affect QoL even after curative surgery. Con-
versely, patients opting for AS rather than surgery might experi-
ence ongoing anxiety related to potential cancer progression. 
Understanding the impact of different treatment options on QoL 
can thus aid in treatment decision-making. Accordingly, the 
committee performed a systematic literature review to address 
the following key question.

�Key question 5. In patients with low-risk thyroid cancer, does the 
QoL differ according to the treatment strategy (AS vs. immediate 
surgery)?

3.5.A. �Although studies directly comparing QoL between treatment 
modalities in patients with low-risk PTMC remain limited, pa-
tient-reported outcomes (PROs) should be incorporated into 
treatment decision-making, as they may help reduce patient 
anxiety. [Recommendation level 3] 
[Clinical considerations] PROs refer to self-reported assess-
ments reflecting patients’ subjective experiences of health status. 
In patients with low-risk thyroid cancer, these encompass evalu-
ations of QoL, anxiety, and depression.

A meta-analysis of 10 studies [127,139-148] reported that symp-
toms such as voice changes and reduced concentration were 
more frequently observed in patients who underwent surgery. 
Conversely, patients in the AS group had higher physical and 
mental health scores and lower levels of anxiety and depression. 
However, at the time of diagnosis, patients choosing AS gener-
ally exhibited lower diagnosis-related anxiety and higher base-
line mental health scores [140,141]. This suggests that preexist-
ing differences may partially account for the more favorable 
psychological outcomes observed in AS patients. Among pa-
tients who subsequently underwent surgery due to disease pro-
gression during AS, no significant deterioration in QoL was ob-
served at the time of surgery. Interestingly, their QoL was better 
than that of patients who opted for surgery due to anxiety or oth-
er non-progression-related reasons during AS [143]. These find-
ings imply that patient characteristics related to QoL may signif-
icantly influence treatment choice.

In a Korean study, patients choosing AS showed higher QoL 
and lower anxiety at diagnosis compared to patients choosing 
surgery [143,148]. However, among the AS group, those who 
later opted for surgery without evidence of progression had 
lower QoL than those undergoing surgery due to progression 
[143,148]. Similarly, a United States study indicated that pa-
tients choosing surgery exhibited higher anxiety than those se-

lecting AS, and this anxiety did not significantly diminish even 
after surgery [26]. A Canadian study found patients fearing life-
long thyroid hormone therapy were more likely to choose AS, 
whereas those more concerned about cancer progression typi-
cally selected surgery [27]. In contrast, a Japanese study report-
ed higher anxiety among patients selecting AS compared to 
those choosing surgery [146].

These findings highlight that evaluating patients’ QoL and 
anxiety at diagnosis, alongside their perceptions and concerns 
regarding surgery or AS, may facilitate better-informed treat-
ment decisions, ultimately preserving patient QoL. However, 
such comprehensive assessments necessitate additional time and 
trained personnel, posing challenges in clinical practice. If future 
healthcare policies support routine QoL assessments, compre-
hensive evaluation and management of PROs in clinical settings 
would become more feasible. This could improve patient satis-
faction with treatment decisions and ultimately enhance long-
term QoL for individuals with low-risk thyroid cancer.

4. FOLLOW-UP DURING ACTIVE SURVIELLANCE
The primary goal of AS for low-risk PTMC is to identify pa-
tients whose disease remains stable, thereby avoiding unneces-
sary surgery. Equally crucial, however, is ensuring timely surgi-
cal intervention if disease progression occurs during follow-up, 
minimizing potential harm from delayed treatment. Thus, during 
AS, appropriate periodic assessments are essential to accurately 
detect disease progression and carefully evaluate other factors 
that might necessitate changes in management (Fig. 2). 

4.A. �During AS, periodic and comprehensive evaluation of tumor 
status, including neck LNs, using neck US is required. [Recom-
mendation level 1]

4.B. �During AS, periodic thyroid function tests should be performed 
to monitor hormonal status. [Recommendation level 3] 
[Clinical considerations] The need to modify the management 
strategies should be evaluated in the context of the patient’s comor-
bidities, preferences, and other individual clinical characteristics.

4.1. Thyroid US

4.1.A. �To evaluate disease progression, US should be performed every 
6 months for the first 1–2 years following diagnosis. If no pro-
gression is observed, annual US is recommended thereafter. 
[Recommendation level 1]
[Clinical considerations] Tumor progression should be as-
sessed using consistent methodology throughout follow-up. The 
follow-up interval may be adjusted according to tumor growth 
patterns observed on serial US.
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4.1.B. �Tumor size, ETE, and LN metastasis should be assessed using 
US during AS. [Recommendation level 1]

4.1.C. �Tumor size should be measured in three dimensions during each 
US examination. [Recommendation level 1]

4.1.D. �If LN metastasis is suspected, FNA should be performed under 
US guidance, along with measurement of thyroglobulin in the 
FNA washout fluid. [Recommendation level 1]

(1)Timing of US follow-up 
As with the initial evaluation to determine whether a PTMC is 
low-risk, US is the most important imaging modality for moni-
toring and assessing disease progression during AS. In serial US 
examinations, the size of thyroid cancer should be measured and 
the development of new ETE or LN metastasis should be moni-
tored. However, evidence regarding the optimal frequency of US 
during AS remains limited. The initial prospective study from 
Japan employed US once or twice annually [14]. Subsequent 
prospective studies adopted follow-up schedules involving US 
every 6 months for the initial 2 years, transitioning to annual ex-
aminations thereafter [17,25,149]. Based on these findings, clini-
cal guidelines from various countries have recommended similar 
follow-up intervals [33,102,150,151].

Similarly, there is also limited evidence regarding when US 

surveillance during AS can safely be discontinued. Current Jap-
anese and French guidelines advocate lifelong US surveillance 
[33,152]. 

Accordingly, this guideline recommends US every 6 months 
during the first 1–2 years following initiation of AS, then annu-
ally if no tumor progression is observed. These follow-up ex-
aminations should monitor changes in tumor size and the devel-
opment of new gross ETE or LN metastasis [32,33]. However, 
the follow-up interval may be adjusted based on recent US find-
ings. Shorter intervals may be warranted if tumor enlargement 
or other suspicious (though not definitive) features (e.g., gross 
ETE or LN metastasis) are identified. Conversely, if the tumor 
size has decreased or remained stable over an extended period, 
particularly in the case of very small tumors, extending the fol-
low-up interval may be considered.

(2) US technique for assessing disease progression 
Definitions of disease progression during AS vary across stud-
ies and guidelines; however, tumor growth commonly serves as 
a surrogate indicator. Consequently, accurate, consistent, and 
reproducible measurement of tumor size during follow-up US 
examinations is essential [153].

Despite its clinical utility, US measurements of thyroid nod-

Fig. 2. Algorithm for follow-up during active surveillance (AS). US, ultrasound; ETE, extrathyroidal extension; LN, lymph node.

Disease progression assessment

Surgery Continue AS

During AS
Thyroid US + Thyroid function test  

Every 6–12 months

Evidence of gross ETE,  
LN metastasis. or  
distant metastasis

No progression

Delayed surgery Desire AS

Patient 
preference

Tumor size enlargement
Maximum tumor diameter increase ≥3 mm

or increase ≥2 mm in two dimension

Maximum tumor diameter ≥13 mm 
or ≥12 mm in two dimension

Yes

No
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ule size are subject to considerable inter- and intra-observer 
variability [154,155]. To ensure consistent and reproducible re-
sults, employing a three-dimensional measurement method rec-
ommended by the American College of Radiology (ACR) Thy-
roid Imaging, Reporting and Data System (TI-RADS) is ad-
vised [153,156]. Nodule size should be assessed in both trans-
verse and longitudinal planes. In the transverse plane, the largest 
observed transverse diameter should be measured, while the an-
teroposterior diameter should be measured perpendicular to the 
transverse diameter within the same image. In the longitudinal 
plane, measurements should follow the thyroid’s long axis but 
need not strictly align with the anatomical sagittal plane. To 
measure the largest tumor dimension in either plane, the trans-
ducer may be angled obliquely (within 45°) to accommodate 
obliquely oriented nodules, thereby facilitating reproducible 
measurements. If a hypoechoic halo is present, it should be in-
cluded in the measurement. 

For consistent comparisons across serial US examinations, 
using the same imaging plane as previous measurements is rec-
ommended. However, the imaging plane for measurement may 
be adjusted if tumor growth or shape changes occur. 

(3) Imaging criteria for assessing disease progression 
During AS, disease progression is defined as an increase in tu-
mor size or the appearance of new ETE, LN metastasis, or dis-
tant metastasis. As previously stated, a size increase is defined 
as growth of ≥3 mm in at least one dimension or ≥2 mm in 
two dimensions. While some guidelines and studies recommend 
surgery when this threshold is met once, Japanese and French 
guidelines [67,152] and Canadian prospective studies [149,153] 
advocate surgery only if growth is confirmed on two consecu-
tive US exams. This more conservative approach accounts for 
possible inter- and intra-observer variability in US measure-
ments [154,155] and the possibility that some tumors may ex-
hibit transient growth followed by stabilization or regression 
[157]. 

If LN metastasis is suspected during follow-up, FNA should 
be considered based on LN size [35]. However, since FNA 
alone can yield nondiagnostic or false-negative results [56-58], 
combining FNA with thyroglobulin measurement in the aspirate 
is recommended to enhance diagnostic sensitivity [35,39]. 

4.2. Assessment of thyroid function 
Studies have inconsistently reported associations between thy-
roid function and disease progression risk during AS. In one 
Japanese cohort study, no significant association with disease 

progression was observed when patients were grouped based on 
a TSH cutoff of 2.5 mIU/L [94]. However, another large Japa-
nese cohort study found that corrected TSH values >2 mIU/L 
were significantly associated with increased disease progression 
risk (HR, 2.954; 95% CI, 1.282 to 6.802) [96]. Similarly, two 
Korean cohort studies reported that higher TSH levels correlat-
ed with greater progression risk [19,93]; notably, one study in-
dicated a significant association between progression and a TSH 
level >7 mIU/L [20,100]. 

Therefore, for low-risk PTMC patients undergoing AS, thy-
roid hormone therapy is indicated when overt hypothyroidism 
occurs. Therapy may also be necessary in cases of subclinical 
hypothyroidism.

Nonetheless, current evidence is insufficient to confirm wheth-
er TSH suppression effectively reduces disease progression risk. 
A large Japanese cohort study [96] and a Korean study [95] both 
found no significant association between TSH suppression and 
disease progression, and further research is warranted. 

Despite this uncertainty, given previous findings suggesting 
potential benefits from maintaining TSH levels below 2 to 7 
mIU/L, regular assessment of thyroid function is recommended 
for patients undergoing AS.

 
4.3. Assessment of patient characteristics 
Ongoing evaluation of patient characteristics is also necessary 
during AS. In particular, changes in patient preferences regard-
ing management strategy should be regularly reassessed, as 
some patients opt for surgery despite stable disease.

Other important factors warranting regular evaluation include 
comorbidities, overall health status, and pregnancy status for 
women of childbearing age. Although concerns exist regarding 
thyroid nodule or cancer enlargement during pregnancy, long-
term follow-up studies have reported no significant changes in 
tumor size [106,158]. Additionally, several studies found no 
significant disease progression in women diagnosed with thy-
roid cancer during pregnancy [159,160]. In a Japanese study of 
50 patients becoming pregnant during AS, four patients (8%) 
experienced a ≥3 mm tumor growth, but none developed LN 
metastasis [107]. Among these four patients, two underwent 
surgery after delivery without recurrence, while two continued 
AS without further tumor growth. These findings suggest that 
AS with regular neck US is feasible during pregnancy. If dis-
ease progression is confirmed by US, surgery may be consid-
ered during the second trimester or after delivery [36].
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5. �EVALUATION OF DISEASE STATUS DURING 
ACTIVE SURVEILLANCE

5.1. Criteria for disease progression

5.1.A. �Disease progression during AS is defined by the presence of at 
least one of the following criteria:

(1) �Tumor enlargement: An increase in maximal tumor diameter of 
≥ 3 mm or an increase of ≥ 2 mm in at least two dimensions. 
[Recommendation level 3]

(2) �Newly detected clinical evidence of ETE, LN metastasis, or dis-
tant metastasis. [Recommendation level 1]

Disease progression during AS is defined by tumor enlargement, 
new evidence of ETE, or new LN or distant metastases [161]. 
New ETE, LN metastasis, or distant metastasis are incompatible 
with continued AS and are uniformly regarded as disease pro-
gression indicators across prospective studies and guidelines. 

However, criteria defining tumor enlargement vary among 
studies and guidelines. The most commonly used criterion, pro-
posed in the initial Japanese study, defines tumor enlargement as 
a ≥3 mm increase in maximal diameter [33,161,162]. A United 
States study defined enlargement as a ≥3 mm increase in maxi-
mal diameter or a ≥50% increase in tumor volume from base-
line [25]. Another United States study considered a ≥5 mm in-
crease in maximal diameter or a ≥100% volume increase as tu-
mor growth [26]. A Korean prospective cohort study defined tu-
mor growth as either a ≥3 mm increase in maximal diameter or 
a ≥2 mm increase in at least two dimensions [17,19]. To reduce 
measurement error and enhance reproducibility, a Korean retro-
spective study defined tumor growth as a ≥24% increase in 
maximal diameter or a ≥72% increase in tumor volume [163]. 

This guideline adopts the Korean prospective study criteria, 
defining tumor enlargement as an increase ≥3 mm in maximal 
diameter or ≥2 mm in at least two dimensions.

5.2. Indications for surgery during AS

5.2.A. �Surgery is recommended during AS when at least one of the 
following criteria is met: 

(1) �The tumor’s maximal diameter reaches ≥13 mm, or at least two 
dimensions measure ≥12 mm. [Recommendation level 3]

(2) �A new US finding is identified that corresponds to image fea-
tures considered inappropriate for AS, as outlined in Fig. 1. 
[Recommendation level 1]

(3) �New LN or distant metastasis is confirmed or suspected. [Rec-
ommendation level 1]

(4) �The patient elects to undergo surgery. [Recommendation level 1]

5.2.B. �The extent of surgery should be determined according to the 
KTA guidelines on the management of differentiated thyroid 
cancers. [Recommendation level 1]

If disease progression occurs during AS, surgery is recommend-
ed. Specifically, surgery is indicated when tumor enlargement 
occurs or new evidence of gross ETE, neck LN metastasis, or 
distant metastasis emerges. In particular, US findings suspicious 
for gross ETE, LN metastasis, or distant metastasis require im-
mediate surgical intervention. However, tumor size increase 
alone is not always considered a sufficient indication for sur-
gery. The appropriate tumor growth threshold triggering surgery 
remains debated. Several guidelines suggest surgery when max-
imal tumor diameter increases by ≥3 mm [16]. However, con-
sidering that low-risk PTMC ≤10 mm can be managed with 
AS, the Japanese guideline recommends surgery only maximal 
diameter exceeds 13 mm—a ≥3 mm increase beyond the 10 
mm threshold [33]. Consistent with this approach, the present 
guideline recommends surgery when maximal diameter reaches 
≥13 mm or when at least two dimensions measure ≥12 mm, 
unless new high-risk features appear. 

To mitigate the impact of measurement variability, confirm-
ing tumor size criteria on two consecutive US examinations 
within a 6-month interval is recommended. Due to inter- and in-
tra-observer variability in US measurements [154,155] and the 
possibility of transient tumor growth followed by spontaneous 
stabilization or regression [157], these criteria should be satis-
fied on two serial US assessments before surgery. Importantly, 
even in the absence of disease progression, surgery should be 
performed if the patient opts for it. The extent of surgery should 
adhere to the 2024 KTA guidelines on the management of dif-
ferentiated thyroid cancers [8]. 

6. ISSUES TO BE ADDRESSED IN THE FUTURE 
6.1. Evidence on long‑term outcomes 
Although prospective investigations of AS are ongoing, epide-
miologic data on long-term outcomes across diverse popula-
tions remain limited. In particular, there is currently no evidence 
defining the optimal duration of AS. While one prospective Jap-
anese study has reported follow-up extending to 30 years (me-
dian 11.9 years) [67], most studies published to date had mean 
follow-up periods of less than 5 years [22], restricting accurate 
assessment of the true long-term natural history and prognosis 
of low-risk PTMC. To confirm the safety and effectiveness of 
AS, prospective studies with at least 10-year follow-up dura-
tions are needed. Moreover, as patterns of disease progression 
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may differ by ethnicity and geographic region, generating long-
term natural history and prognostic data specific to each popula-
tion—including Koreans—is crucial.

6.2. Predictive factors for disease progression 
Identifying reliable predictors of disease progression during AS 
is essential for informed decision-making in low-risk PTMC 
management. Accurate prediction allows clinicians to recom-
mend surgery selectively for patients at higher progression risk, 
while confidently maintaining AS for those at lower progression 
risk, thereby enhancing patient safety and reassurance. 

At present, patient age and tumor size are the clinical vari-
ables most consistently associated with disease progression. Al-
though the BRAFV600E mutation is frequently detected in PTC, it 
has not been shown to predict progression during AS [97,129]. 
In contrast, the co-occurrence of TERT promoter mutation with 
BRAFV600E or RAS mutations is associated with significantly 
worse outcomes. Consequently, identifying two or more such 
mutations (or other high-risk mutations) should prompt consid-
eration of immediate surgery. Further research is necessary to 
clarify the role of molecular markers in the management strate-
gy of low-risk PTMC.

Other US features, aside from gross ETE or LN metastasis, 
that might influence follow-up decisions or predict tumor pro-
gression remain insufficiently established. Diffuse thyroid dis-
ease, characterized by global or focal parenchymal hypoecho-
genicity, and calcification may interfere with accurate tumor 
size measurement, potentially resulting in overestimated tumor 
growth. Such features might also inherently influence tumor 
growth patterns. A Japanese study reported that tumors with cal-
cifications (macro- or rim-calcification) or low vascularity ex-
hibited lower progression rates [164], a finding reflected in the 
2020 JAES guideline [165]. However, the association between 
calcification and tumor growth remains unclear [20,97]. A Ko-
rean prospective cohort found that diffuse thyroid disease and 
greater intratumoral vascularity were associated with increased 
tumor growth [20]. 

Although several factors have been suggested as potential 
predictors of PTMC progression, their clinical utility remains 
limited. Therefore, further research is necessary to identify addi-
tional clinical, pathological, and molecular markers to enhance 
predictive accuracy regarding tumor progression during AS.

6.3. Treatments to prevent disease progression 
Currently, no treatment strategy has definitively prevented dis-
ease progression during AS for low-risk PTMC. Although TSH 

suppression therapy is commonly administered postoperatively 
to lower recurrence risk, evidence supporting its efficacy in pre-
venting PTMC progression during AS remains unclear. Several 
studies have suggested that higher TSH levels correlate with in-
creased disease progression risk, but findings across studies 
have been inconsistent [20,93,166]. One Japanese study pro-
posed that TSH suppression therapy might reduce progression 
risk during AS; however, the sample size was inadequate, ne-
cessitating further validation before broad clinical implementa-
tion [15]. Therefore, large-scale prospective studies are required 
to confirm the efficacy of TSH suppression during AS, and ad-
ditional strategies aimed at preventing progression should be 
actively explored. 

6.4. US‑guided minimally invasive therapy 
Minimally invasive, US-guided thermal ablation therapies—in-
cluding radiofrequency ablation (RFA), laser ablation, and mi-
crowave ablation—are well-established, safe, and effective for 
benign thyroid nodules and recurrent thyroid cancer [167-170]. 
Among these methods, RFA is most frequently utilized, and its 
indications have recently expanded to encompass primary 
PTMC [171]. Remarkably, excellent long-term oncologic out-
comes have been reported, with tumor control sustained over 10 
years post-RFA [172]. 

Since Italian scientific societies first highlighted the potential 
role of US-guided RFA for PTMC without LN metastasis in 
2015 [173], global interest in minimally invasive therapy has 
significantly increased. In 2018, the KSThR proposed RFA as 
an alternative for patients with primary thyroid carcinoma who 
refuse surgery or have unresectable tumors [168]. In 2021, the 
ETA and the Cardiovascular and Interventional Radiological 
Society of Europe jointly recommended thermal ablation for 
patients with low-risk PTMC who are not surgical candidates, 
have limited life expectancy or significant comorbidities, or re-
fuse both surgery and AS [169]. They also emphasized the im-
portance of fully informing patients about thermal ablation as 
an additional option alongside surgery and AS, clearly outlining 
its benefits and limitations [169]. Similarly, a 2021 international 
multidisciplinary guideline stated that although RFA is not con-
sidered a first-line treatment for primary thyroid cancer, it may 
serve as an alternative strategy for selected low-risk patients un-
suitable for surgery [174]. 

More recently, multiple studies—including a prospective Ko-
rean study—have demonstrated RFA’s feasibility and safety as a 
potential first-line therapy for low-risk PTMC [175-182]. Based 
on accumulated clinical data on thermal ablation in both benign 
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thyroid nodules and low-risk PTMC, international consensus 
statements have recommended thermal ablation as a potential 
treatment option for low-risk PTMC [174,183]. However, 
guidelines have not yet provided specific criteria defining which 
low-risk PTMC patients are suitable candidates for RFA. Ap-
propriate patient selection should follow comprehensive man-
agement principles, rather than focusing solely on the technical 
feasibility of RFA. Given the high prevalence of low-risk thy-
roid cancer, integrating thermal ablation into healthcare frame-
works requires careful systematization to prevent overuse or 
misuse [184,185]. Comprehensive discussion and consensus are 
essential regarding appropriate indications, procedural tech-
niques, and operator qualifications for RFA in low-risk thyroid 
cancer management.

6.5. Need for research on AS without pathologic diagnosis 
As interest in AS for low-risk PTMC grows, there is increasing 
debate about whether cytopathologic diagnosis is necessary for 
sonographically suspicious malignant nodules measuring ≤1 
cm without evidence of ETE, LN metastasis, or distant metasta-
sis.

Traditionally, AS has been reserved for nodules cytologically 
diagnosed as either ‘suspicious for malignancy’ (Bethesda V) or 
‘malignant’ (Bethesda VI). The JAES guideline recommends 
performing FNA for highly suspicious nodules larger than 0.5 
cm based on US findings [33]. The 2021 KSThR and 2024 KTA 
guidelines recommend biopsy for high-suspicion (K-TIRADS 
5) nodules exceeding 1 cm. However, they permit biopsy for 
nodules ≤1 cm when gross ETE is suspected, and suggest se-
lective biopsy for highly suspicious nodules >0.5 and ≤1 cm 
without poor prognostic features if a treatment decision is need-
ed [35]. In Korea, many highly suspicious nodules between 0.5 
and 1 cm still undergo biopsy in clinical practice.

In contrast, most international guidelines recommend biopsy 
only for nodules ≥1 cm, even with highly suspicious US fea-
tures [37,39], and propose AS without pathologic diagnosis for 
nodules <1 cm lacking poor prognostic features [37,38]. Recent 
retrospective studies demonstrated the feasibility and favorable 
outcomes of AS without biopsy in carefully selected patients 
with subcentimeter high-suspicion nodules [186,187]. Accord-
ingly, the 2024 KSThR guideline acknowledges that AS without 
biopsy can be considered for high-suspicion nodules >0.5 and 
≤1 cm based on patient preference; this guideline adopts the 
same stance. Nevertheless, further research is needed to clarify 
long-term outcomes of AS conducted without pathologic confir-
mation. 

CONCLUSIONS

AS has emerged as an important management strategy for low-
risk PTMC. The KTA first acknowledged AS’s potential role in 
the 2016 guideline on the management of thyroid nodules and 
cancer [21]. Despite this recognition, a substantial gap remains 
between physician recognition of AS and its practical implemen-
tation [188]. Barriers identified by physicians include patient re-
luctance, concerns regarding loss to follow-up, patient anxiety 
about cancer progression, medicolegal risks, and the burden of 
indefinite surveillance [188,189]. From the patient perspective, 
challenges include insufficient information, fear of cancer pro-
gression, uncertainty or difficulty in decision-making, emotional 
distress related to living with cancer, and logistical and financial 
burdens associated with repeated clinic visits [190]. 

To foster appropriate use of AS, these barriers must be ad-
dressed through comprehensive, coordinated, and multifaceted 
efforts. 

As part of these efforts, the KTA has developed this guideline 
to provide physicians and patients with objective, evidence-
based information supporting shared decision-making for low-
risk PTMC management. The guideline outlines appropriate tu-
mor and patient characteristics for AS, considerations when 
choosing between AS and surgery, recommended follow-up 
protocols, criteria defining disease progression, and surgical 
conversion indications. It is hoped that this guideline will pro-
vide practical support for physicians managing low-risk PTMC 
patients and contribute to improved patient outcomes and QoL. 
Moreover, by discouraging misuse or overuse of AS, it may also 
mitigate broader medical and societal concerns regarding over-
diagnosis and overtreatment of thyroid cancer.  
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