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ABSTRACT

Thyroid nodules are commonly encountered in clinical practice, and most are benign and asymptomatic. However, some
nodules may cause pressure-related symptoms or cosmetic concerns, requiring therapeutic intervention. Radiofrequency
ablation (RFA) has emerged as an ultrasound-guided, minimally invasive treatment option for appropriately selected
patients with benign thyroid nodules. By inducing thermal coagulative necrosis within the target lesion, RFA promotes
gradual volume reduction through tissue resorption and fibrosis, thereby improving symptoms and cosmetic
concerns while preserving normal thyroid tissue. The clinical application of thyroid RFA has expanded beyond benign
nonfunctioning nodules to include autonomously functioning thyroid nodules and selected cases of locoregional recurrent
thyroid cancer, including cervical lymph node metastases. Nevertheless, thyroid RFA should not be regarded as a simple
local ablative procedure. Appropriate patient selection, confirmation of benignity or accurate disease characterization,
ultrasound-based assessment of the target lesion and adjacent critical structures, and a clear understanding of treatment
goals are essential before the procedure. Safe and effective RFA requires knowledge of the principles of thermal ablation,
proper electrode selection, local anesthesia, real-time ultrasound guidance, and standardized techniques such as the
trans-isthmic approach, moving-shot technique, and hydrodissection. Post-procedural management is also important for
detecting complications, evaluating treatment response, and determining the need for additional treatment. In this review,
we summarize the basic principles, indications, pre-procedural evaluation, practical techniques, complications, follow-up
strategies, and retreatment considerations of thyroid RFA. Familiarity with these principles and practical considerations
may help clinicians apply thyroid RFA safely and effectively in appropriately selected patients.
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Table 1. Indications for thyroid radiofrequency ablation
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Category Indications

Pre-procedural evaluation

Benign thyroid nodule causing cosmetic problems

AFTN patients

Locoregional recurrence/cervical
lymph node metastasis of thyroid
cancer

Symptomatic nodules’ or nodules

Toxic or pre-toxic nodules in selected

Locoregional recurrence or cervical
lymph node metastasis in patients who
decline surgery or are at high surgical risk

>2 benign results on FNA or CNB

With highly specific benign US features':
>1 benign result on FNA or CNB may be sufficient

>1 benign result on FNA or CNB may be sufficient
Thyroid scan is indicated when AFTN is suspected

Recurrent or metastatic disease should be confirmed by
FNA, CNB and/or FNA washout thyroglobulin

" Symptoms include pressure-related symptoms such as pain, dysphagia, foreign body sensation, discomfort, neck bulging, and cough.
" Highly specific benign US features include spongiform nodules or partially cystic nodules with intracystic comet-tail artifact.
AFTN: autonomously functioning thyroid nodule, CNB: core-needle biopsy, FNA: fine-needle aspiration, US: ultrasonography.
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Table 2. Suggested electrode selection according to lesion size

Lesion size (cm) Active tip length (cm) Suggested RF power (W)’ Comment
Very small Useful for recurrent tumors or lesions adjacent
. . . 0.38 5-15 "
or high-risk lesions to critical structures
< 05 10-30 Commonly used for small nodules or high-risk
locations
2.3 07 20-40 Adjust according to nodule location and patient
tolerance
3-4 1.0 30-80 Commonly used for medium-sized nodules
-4 15 50-90 Used cautiously when the nodule is close to

critical structures

" Suggested RF power should be adjusted according to active tip size, nodule characteristics, proximity to critical structures, patient tolerance, and

operator experience.
RF: radiofrequency.
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Fig. 1. Schematic illustration of the trans-isthmic approach for thy-
roid radiofrequency ablation. The electrode is advanced through
the isthmus into the target nodule. V: internal jugular vein, C: com-
mon carotid artery, X: vagus nerve, R: recurrent laryngeal nerve.
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Fig. 2. Moving-shot technique for thyroid radiofrequency ablation.
The nodule is divided into multiple small ablation units, and the
electrode is moved sequentially from the deep to the superficial
portion of the lesion. V: internal jugular vein, C: common carotid
artery, X: vagus nerve, R: recurrent laryngeal nerve.
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