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Abstract

Object: This study aims to evaluate the efficacy and safety of ultrasound-guided thermal ablation in
the treatment of Bethesda IV thyroid nodules (follicular neoplasms) by synthesizing various prognostic data

related to this therapeutic approach.

Methods: A comprehensive search was conducted in PubMed, EMBASE, Web of Science, Cochrane
Library, CNKI, and Wan Fang Database for literature published between March 2014 and February 2025 on
thermal ablation in patients with Bethesda IV thyroid nodules. The methodological quality of included
literature was evaluated using the MINORS scale (Methodological Index for Non-Randomized Studies).
Outcome measures, including volume reduction rate (VRR), complete disappearance rate (CDR), and
complication rates at 1, 3, 6, and 12 months post-procedure, were pooled and analyzed using STATA 15 and

Revman5.3.

Results: Six eligible studies involving 244 patients were included. Results demonstrated that thermal
ablation is a safe and effective approach. The standardized mean difference (SMD) for nodule volume
change at 12 months post-ablation was -1.12 (95% CI: -1.35 ~ 0.89). Specifically, the mean volume
reductions at 12 months for radiofrequency ablation (RFA) and microwave ablation (MWA) were -1.17
(95% CI: -1.71~0.63) and -1.25 (95% CI: -1.70~0.80), respectively. The VRR at 1, 3, 6, and 12 months
post-ablation was 37% (95% CI: 20% ~ 54%), 47% (95% CI: 26% ~ 69%), 70% (95% CI: 63% ~ 76%),
and 86% (95% CI: 81%~91%), respectively. At 12 months, VRR for RFA and MWA was 84% (95% CI:
76%~91%) and 88% (95% CI: 81% ~95%), respectively. Stratified by initial nodule volume, VRR at 12
months was 84% (95% CI: 77%~91%) for nodules >2 ml and 86% (95% CI: 78%~94%) for nodules <2
ml. The CDR at the final follow-up was 56% (95% CI: 50%~61%). The complication rate was 5.0% (95%
CIL: 2.0% ~ 9.0%), with pain and hoarseness being the most common; no life-threatening complications

were reported.

Conclusion: Radiofrequency ablation (RFA) and microwave ablation (MWA) are safe and effective
therapeutic approaches for Bethesda IV thyroid nodules, but more prospective, multicenter, large-sample

studies are still required for further validation.



Key words: Thermal ablation; Radiofrequency ablation; Microwave ablation; Bethesda IV; Thyroid

nodules
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