
INTRODUCTION 

R eview question / Objective This analysis 
was carried out to comprehensively 
evaluate and compare the efficacy and 

safety of LA, RFA, and MWA in treating BTNs to 
provide more robust evidence for the rational 
selection of ablation methods for treating benign 
thyroid nodules. 

Condition being studied As a new minimally 
invasive technique, ultrasound-guided thermal 
ablation has become one of the treatment methods 
for benign thyroid nodules. This study aims to 
evaluate the efficacy and safety of laser ablation 
(LA), radiofrequency ablation (RFA), and microwave 
ablation (MWA) in treating benign thyroid nodules 
(BTNs). 

METHODS 

S e a rc h s t r a t e g y ( U l t r a s o n o g r a p h y O R 
Echotomography), (Microwave Ablation OR 
Ablation Techniques), (Laser Ablation OR Ablation, 
Laser), (Radiofrequency Ablation OR Ablation, 
Radiofrequency OR Radio Frequency Ablation) 
AND (Benign Thyroid Nodules OR Benign, Nodule, 
Thyroid), Randomized controlled trial (RCTs). 

Participant or population The meta-analysis 
included seven articles with 840 participants.The 
treatment group was treated with any of the 
following three ablation methods: LA, RFA and 
MWA. 

Intervention N/A. 

Comparator The treatment group was treated with 
any of the following three ablation methods: LA, 
RFA and MWA. 
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Study designs to be included PubMed, Web of 
Science, and Cochrane Library were searched for 
qualified randomized controlled studies (RCTs) 
issued from establishing databases to March 2022. 
After screening and evaluating the article quality, 
the data on nodular volume reduction rate (VRR) 
and the incidence of complications after thermal 
ablation were extracted and analyzed by RevMan 
5.3 and Stata l4.0. 

Eligibility criteria The inclusion criteria were as 
follows: (1) The retrospective study or RCTs of LA, 
RFA and MWA in treating BTNs; (2) Patients with 
BTNs diagnosed by fine needle aspiration cytology 
before treatment; (3) The treatment group was 
treated with any of the following three ablation 
methods: LA, RFA and MWA; (4) The outcome 
indicator includes at least one kind of efficacy 
evaluation indicator and one safety evaluation 
indicator. Therapeutic indicators include nodule 
reduction rate; safety indicators include the 
incidence of complications. (5) The articles are 
issued in English. We excluded studies: (1) There 
are duplicate patient or nodule data in the study; 
(2) Literature without precise data; (3) Study on the 
combination of ablation technique and other 
therapeutic techniques at the same time. 

Information sources PubMed, Web of Science, 
and Cochrane Library.


Main outcome(s) LA, RFA, and MWA can 
markedly lessen the volume of BTNs, and they can 
safely treat BTNs. 

Quality assessment / Risk of bias analysis We 
employed RevMan version 5.1 (Review Manager) 
to conduct this meta-analysis. Quality assessment 
was carried out by the Newcastle–Ottawa Scale 
(NOS) for RCTs and Cochrane's risk of bias (RoB) 
tool for randomized trials. The χ2 test was 
conducted for homogeneity analysis, and I-
squared (I2) and Q statistics were assessed. The 
forest plot was created to visualize each effect 
variable's random effects meta-analysis model. We 
estimated the standardized mean difference (SMD) 
and 95% confidence interval (CI) for statistics. The 
source of heterogeneity was explored when 
heterogeneity P≤0.05 or I2≥50%. All statistical 
analyses were performed using Stata l4.0. 

Strategy of data synthesis Bias risk assessment 
was conducted by the Cochrane risk of bias (RoB) 
tool for included articles.


Subgroup analysis Comparison of the efficacy of 
LA vs. RFA in treating BTNs; Comparison of the 
efficacy of MWA vs. RFA in treating BTNs; 

Comparison of the efficacy of MWA vs. LA in the 
treatment of benign thyroid nodules; Comparison 
of the occurrence of major complications between 
RFA and LA; Comparison of the incidence of major 
compl ica t ions be tween RFA and MWA; 
Compar i son o f the i nc idence o f ma jo r 
complications between LA and MWA; Comparison 
of the incidence of secondary complications 
between RFA and LA; Comparison of the incidence 
of secondary complications between RFA and 
MWA; Comparison of the incidence of secondary 
complications between LA vs. MWA. 

Sensitivity analysis Due to this study's different 
intervention methods and thermal ablation 
techniques, operating unthinkingly in the 
population is challenging, so the bias risk could 
not be assessed through the blind method. 

Country(ies) involved China. 

Keywords Benign thyroid nodules; Laser ablation; 
Microwave ablation; Radiofrequency ablation. 
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