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ABSTRACT
Introduction Atrial fibrillation (AF) is the prevalent 
cardiac arrhythmia and can significantly impair the 
quality of life (QoL). Although catheter ablation (CA) 
is an established treatment for AF,post- procedural 
complications or perceived inadequate control of AF 
may diminish the QoL for some patients, potentially 
even to levels lower than pre- procedure. Preliminary 
findings from our previous pilot trial indicate that 
acupuncture may positively influence QoL in AF 
patients post- CA. This study aims to increase the 
sample size to evaluate the efficacy of acupuncture 
as an adjunctive treatment to conventional medical 
therapy in improving QoL of patients with AF after CA.
Methods and design This multicentre randomised 
clinical trial will be conducted in China. A total of 
146 eligible patients will be randomly assigned in 
a 1:1 ratio to either the acupuncture group or the 
sham acupuncture group. All patients will receive 
standard postablation care and undergo 18 sessions 
of acupuncture/sham acupuncture within 12 weeks 
following CA, followed by a 9- month follow- up period. 
The primary outcome is the change in the Atrial 
Fibrillation Effect on Quality- of- Life (AFEQT) summary 
score from baseline to months 6 after CA. Secondary 
outcomes include the changes in the AFEQT subscale 
scores at months 6, the AFEQT summary and subscale 
score at months 3 and 12, AF burden, AF recurrence, 
heart rate variability, number of cardioversions, repeat 
CA procedures, European Heart Rhythm Association 
score, number of arrhythmia- related hospitalisations, 
average heart rate, use of Six- Dimensional Health 
State Short Form to assess health status, costs 
incurred by disease treatment, Credibility/Expectancy 
Questionnaire and blinded assessments. Adverse 
events will also be meticulously recorded throughout 
the trial.
Ethics and dissemination Ethics approval has 
been granted by the Ethics Committee of Beijing 
University of Traditional Chinese Medicine (approval 
no: 2020BZYLL0802) and seven other subcentres. The 
findings of the study results will be disseminated through 
presentations at scientific conferences or publications in 
peer- reviewed journals.
Trial registration number ChiCTR2100049323.

INTRODUCTION
Atrial fibrillation (AF) is characterised by 
the loss of organised atrial electrical activity, 
replaced by rapid and irregular fibrillation 
waves, making it is the most prevalent cardiac 
arrhythmia. It is associated with increased 
morbidity and mortality, primarily due to the 
heightened risk of stroke and comorbidities, 
such as hypertension, coronary artery disease 
and heart failure, which significantly lower the 
quality of life (QoL).1 By 2050, AF is projected 
to affect over 89 million individuals.2

Current management of AF aims to reduce 
symptoms and prevent serious complications 
associated with AF.3 Evidence suggests that 
AF increases the risk of stroke, heart failure, 
cognitive impairment and death,4 leading to 
frequent symptoms and unstable functional 
status, thereby impairing QoL.5 The severity 
of symptoms such as palpitations, dizziness, 
shortness of breath, fatigue, chest discomfort 
and exercise intolerance varies from bother-
some to disabling.5 Catheter ablation (CA) 
has been proven effective as a treatment 
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strategy for alleviating symptoms and controlling cardiac 
rhythm in patients with AF.6 7 However, some patients 
may experience gastrointestinal reactions such as 
bloating and acid reflux after CA, hindering rapid QoL 
recovery.8 Additionally, a subset of patients may expe-
rience AF recurrence, necessitating repeated ablation 
procedures, thus enduring both physical and psycholog-
ical distress.9 Although these symptoms and situations 
are not life- threatening, they are sometimes considered 
more distressing than surgical pain. As the likelihood 
of CA providing a permanent cure for AF diminishes, 
researchers are increasingly focusing on improving the 
QoL of patients with AF after CA.10–12

Acupuncture, a modality originating from traditional 
Chinese medicine, has been used in managing cardio-
vascular diseases, such as chronic stable angina, heart 
failure and hypertension, etc.13–16 It has been reported 
that acupuncture can improve exercise tolerance in 
patients with congestive heart failure,17 improved 
cardiac function in patients with chronic heart failure,18 
reduce the frequency of pain episodes in patients with 
stable angina19 and potentially benefit QoL in patients 
with cardiovascular diseases.17 18 20 Previous clinical trials 
have found that acupuncture is effective in reducing 
the recurrence rate after electrical cardioversion in 
AF patients,19 21 producing favourable atrial structural 
remodelling22 and reducing the number and duration 
of symptomatic paroxysmal AF episodes.23 A systematic 
review found that acupuncture combined with anti-
arrhythmic drugs (AADs) was superior to AADs alone 
in improving the conversion of paroxysmal AF.24 A 
randomised controlled trial (RCT) of 85 patients found 
that acupuncture combined with amiodarone was more 
effective than amiodarone alone in reducing early recur-
rence of persistent AF after CA, an effect attributed to 
the reduction of inflammatory factors.25 These studies 
have demonstrated the effectiveness of acupuncture in 
treating AF, but none specifically focused on its impact 
on QoL. In addition, limitations in these studies, such 
as the single- centre design, short follow- up period (<6 
months) and lack of quantitative outcome measures 
to assess AF recurrence, have led to low- quality clinical 
evidence.

To provide high- quality evidence on the efficacy and 
safety of acupuncture therapy for AF patients after CA, we 
conducted a pilot trial using acupuncture as a treatment 
strategy. The study demonstrated benefits in symptoms 
and daily activities domains of AF patients as assessed 
by the Atrial Fibrillation Effect and Quality of Life Scale 
(AFEQT) questionnaire. This suggests that acupuncture 
may potentially improve the QoL for AF patients after 
CA. Therefore, this trial aims to increase the sample 
size to further validate the efficacy of acupuncture as an 
adjunct therapy to conventional ablation compared with 
sham acupuncture in improving QoL and reducing AF 
recurrence.

METHODS/DESIGN
Study design
This is a multicentre, double- blind study involving both 
participants and assessors. The trial will be conducted at 
seven subcentres in China: Dongzhimen Hospital Affili-
ated to Beijing University of Chinese Medicine; First Affil-
iated Hospital of Nanjing Medical University; Renmin 
Hospital of Wuhan University; Peking University People’s 
Hospital; Hebei Traditional Chinese Medicine Hospital; 
Peking University Third Hospital and The First Teaching 
Hospital of Tianjin University of Traditional Chinese 
Medicine. Eligible participants will be enrolled from the 
cardiology inpatient units at these hospitals. The total 
study period is 12 months, comprising a 3- month treat-
ment phase and a 9- month follow- up period. A flow chart 
of the study protocol procedures is presented in figure 1.

Participants
Eligibility criteria
Patients with AF will be diagnosed according to the 
2020 Europian Society of Cardiology (ESC) guidelines.1 
Paroxysmal AF is defined as AF that terminates sponta-
neously or with intervention within 7 days of onset, while 
persistent AF is identified as AF that lasts for more than 
7 days, including episodes terminated by cardioversion 
after 7 days or more.1

Eligible participants will be:
Participants who meet the following criteria will be 

included:
1. Paroxysmal or persistent AF after CA (radiofrequency 

ablation or cryoablation).
2. Aged 18 years or above (male or female).
3. No acupuncture treatment within the previous 6 

months.
4. Willingness to cooperate with 12 weeks of treatment 

and the follow- up period.
Exclusion criteria will include:
Participants who meet any of the following conditions 

will be excluded:
1. Severe heart failure (New York Heart Association class 

III or IV).11

2. Echocardiographic parameters: left ventricular ejec-
tion fraction <35%, left atrium diameter >5.5 cm.

3. Severe lung, liver, kidney disease or other serious pri-
mary diseases.

4. Skin allergy to the ECG monitoring electrode patches.

Ablation procedure
All participants will receive antiarrhythmic therapy based 
on contemporaneous guidelines.26 Discontinuation of the 
AADs, except amiodarone, will be required at least five half- 
lives before the procedure. Amiodarone will be discontinued 
3 months before the ablation procedure. Warfarin or novel 
oral anticoagulants will be recommended for participants to 
be taken for at least 3 weeks before CA. To exclude the occur-
rence of left atrial thrombus, participants will undergo tran-
soesophageal echocardiography on the day of CA or 1 day 
prior.
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The ablation procedures will all include pulmonary vein 
isolation (PVI) via radiofrequency ablation or cryoabla-
tion. The use of ancillary ablation techniques, including 
the selection of the type of ablation catheter, power 
and irrigation settings, and the use of 3- dimensional 
mapping systems, will be at the discretion of the physi-
cians performing the ablations. These physicians are 
required to have a minimum of 100 cases of experience to 
participate in the study. The endpoint of the procedure 
is confirmed when there is a complete entrance, exit and 
additional ablation- line block of all pulmonary vein antra 
in PVI. Participants who remain in a state of AF or fail to 

be converted to sinus rhythm after cardioversion at the 
end of the surgery will be excluded from this study.

Randomisation and blinding
Eligible participants will be randomly assigned to either 
the acupuncture group or sham acupuncture group in a 
1:1 ratio using a central randomisation system. The rando-
misation sequence will be generated in blocks of varying 
sizes and stratified according to the centres. The rando-
misation sequence will be computer generated with the 
interactive web response system software by an indepen-
dent statistician who is not involved in the assessment or 

Figure 1 Flowchart of trial procedures. AF, atrial fibrillation; CA, catheter ablation.
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treatment of participants. Acupuncturists will obtain allo-
cation information through the electronic data capture 
(EDC) system before the eligible participants receive 
their first acupuncture treatment. Due to the nature of 
acupuncture, blinding of acupuncturists is challenging. 
However, participants, outcome assessors and statisticians 
will remain blinded to the treatment allocation to main-
tain the integrity of the study.

Interventions
Acupuncture group
Participants randomised to the acupuncture group will 
receive treatment with needles inserted at prespecified 
acupuncture points. The acupuncture point prescrip-
tion is illustrated in figure 2 and in online supplemental 
table 1: Xinshu (BL15), Neiguan (PC6) and Shenmen 
(HT7). Initially, acupuncture needles will be inserted 
obliquely into BL15 to a depth of 1.0–1.6 cm with slight 
lifting, thrusting and twisting manipulations to produce a 
sensation of de- qi (a sensation that may include soreness, 
numbness, distention or heaviness). The stimulation will 
continue for 30 s, after which the needles will be removed. 
Subsequently, acupuncture needles will be inserted verti-
cally into PC6 and HT7 to depths of 1.0–2.0 cm and 
0.6–1.0 cm, respectively, and manipulated to reach de- qi. 
The needles will then be retained for 30 min.

Sham acupuncture group
Participants in the sham acupuncture group will undergo 
superficial skin penetration (2–3 mm in depth) at non- 
acupoints without de- qi manipulations. The sequence of 
acupuncture treatment will be NA1, NA2 and NA3. The 
non- acupoint prescriptions are illustrated in figure 2 
and in online supplemental table 2. Needles will not be 

retained in NA1, while the needles in NA2 and NA3 will 
be left in place for 30 min.

Before the study, licensed acupuncturists with at least 
3 years of experience will receive special training to fully 
understand the standardised performance of acupunc-
ture treatment. They will be provided with a brochure 
detailing the standardised procedures. Each acupoint will 
be localised according to the WHO Standard.27 Dispos-
able sterile needles (0.25×25 mm or 0.25×40 mm; Hwato, 
Suzhou, China) will be used in both groups. All partic-
ipants will undergo 18 sessions of treatment, with each 
session lasting 30 min within 3 months after CA (twice per 
week for weeks 1–6 and once per week for weeks 7–12). 
Moreover, all participants will receive relatively uniform 
postablation management after CA.

Postablation management
Participants experiencing AF recurrence within a 
3- month blanking period after CA (a period of ther-
apeutic stabilisation after ablation during which any 
occurrence of AF is not considered treatment failure 
or AF recurrence) may undergo electrical cardio-
version. AADs will be reinitiated immediately after 
CA and used throughout the blanking period. If AF 
recurs after the blanking period, the use of AADs or 
reablation will be permitted. Following the guidelines 
of the ESC1 and Chinese guidelines28 for the manage-
ment of AF, routine medical treatments, including 
anticoagulation, AADs and proton pump inhibi-
tors, will be provided to all participants post- CA. 
Researchers will maintain detailed records of medi-
cation use, including the name, duration and dose of 
each medication. The time schedule for enrolment, 

Figure 2 Locations of acupoints and non- acupoints.
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interventions, assessments and participant visits is 
detailed in figure 3.

Outcomes
Primary outcome measurement
The primary outcome is the change in the AFEQT 
summary score at 6 months compared with baseline. 
The AFEQT is a specific questionnaire designed to 
assess the QoL in AF patients.29 The questionnaire 
evaluates four domains of interest: symptoms, daily 
activities, treatment concerns and treatment satis-
faction, all of which are completed by the partici-
pants. Each domain has a corresponding subscale 
score. The summary scores range from 0 to 100, with 
higher scores indicating better QoL and reflecting 
less AF- related disability. The minimum clinically 
important difference for the questionnaire is 5 
points.

Secondary outcome measurements
Changes in AFEQT summary score compared with baseline at 
other time points
The changes in the AFEQT summary score from baseline 
will be measured at 3 and 12 months after CA.

Changes in the AFEQT subscale scores in the following three 
domains:
The assessment will be conducted at baseline, 3, 6 and 
12 months. The subscale scores in the following three 
domains—symptoms, daily activities and treatment—will 
be calculated, with each domain score ranging from 0 to 
100 (complete to no AF- related disability).

AF burden at 3, 6 and 12 months after CA
To evaluate whether acupuncture can reduce the dura-
tion of AF after acupuncture treatment, AF burden will 
be measured. AF burden is defined as the proportion of 

Figure 3 Summary of outcomes and data collection timepoints throughout the trial. SPIRIT, Standard Protocol Items: 
Recommendations for Interventional Trials. Schedule of enrollment, intervention, and assessments (SPIRIT figure). AF, atrial 
fibrillation; AFEQT, Atrial Fibrillation Effect on Quality of Life; SF 6D, six- dimensional health state short form; EHRA, European 
Heart Rhythm Association score.



6 Li M- T, et al. BMJ Open 2024;14:e087460. doi:10.1136/bmjopen-2024-087460

Open access 

time an individual is in AF during a monitoring period, 
expressed as a percentage (range 0%–100%). This will 
be measured using the NS- SP- B- 01 smart patch (Ensense 
Biomedical Technologies, Shanghai, China). Participants 
will be instructed to use the smart patch for continuous 
ambulatory electrocardiographic monitoring over 7 days. 
On completion of the monitoring, the smart patch will be 
returned, and the recordings will be analysed by a profes-
sional researcher at Ensense Company. The results then 
will be reviewed by certified cardiac technicians to assure 
analysis quality and generate a report that will be trans-
mitted to the researchers.

Recurrence of AF after CA
Recurrence of AF within 12 months after CA will be 
assessed. It is defined as any atrial tachyarrhythmia, 
including AF, atrial flutter or atrial tachycardia lasting 30 s 
or longer after the 3- month blanking period. To monitor 
recurrence, a 12- lead ECG or a 24- hour Holter monitor 
will be used whenever participants experience AF- related 
symptoms, such as palpitations, dyspnoea or chest pain. 
Additionally, recurrence will be verified through a 7- day 
long- term monitor, regardless of symptom presence, at 
the end of 3, 6 and 12 months. All researchers involved 
will receive training in the procedure of electrocardio-
graphic monitoring and the use of the NS- SP- B- 01 smart 
patch, particularly those responsible for explaining the 
device’s use to the participants.

Heart rate variability
Heart rate variability will be assessed while monitoring AF 
burden using the smart patch. This outcome will be used 
to quantitatively evaluate the balance between the sympa-
thetic and vagus nerves at 3, 6 and 12 months.

Others
Other outcomes include the number of electrical cardio-
versions within the blanking period, the number of repeat 
CA procedures after the blanking period, symptoms and 
functional capacity assessed using the modified Euro-
pean Heart Rhythm Association classification system, 
the number of arrhythmia- related hospitalisations and 
the average heart rate. Additionally, the Six- Dimensional 
Health State Short Form will be used to assess the health 
status of the patients. All direct costs (including hospital-
isation fees, surgical fees, medication costs, consultation 
fees, echocardiography fees, acupuncture treatment costs 
and registration fees, etc) and indirect costs (including 
travel expenses for patients and accompanying family 
members, as well as loss of earnings due to illness, etc) 
incurred by the participants for the treatment of the 
disease will be recorded.

Credibility and expectancy
The Credibility/Expectancy Questionnaire30 will be used 
by evaluators to assess the credibility and expectancy of 
participants following their first acupuncture treatment.

Blinding assessment
To test the effectiveness of subject blinding, all partic-
ipants will be asked to guess the type of acupuncture 
(deep, shallow or unknown) they received within 5 min 
after treatment in 6 and 12 weeks.

Adverse events
All adverse events (AEs) will be appropriately managed 
and documented throughout the trial. Based on their 
potential relationship with acupuncture, AEs will be 
categorised as either treatment- related (bleeding, 
haematoma, fainting, severe pain and local infection) 
or non- treatment- related (such as ablation related, drug 
related and instrument related). Emergency measures 
will be taken promptly on the occurrence of any AEs. For 
serious AEs, the researchers must report immediately to 
the principal investigator and the ethics committee, who 
will determine whether the participant should be with-
drawn from the study.

Quality control
To ensure the quality of the study, experts in acupunc-
ture, cardiology, methodology and statistics will review the 
trial protocol and may revise it to establish standardised 
procedures across all stages, providing a basis for resolu-
tion in case of disagreements. A central randomisation 
system will be employed to avoid selection bias. Blinding 
methods will be implemented for outcome assessors and 
data analysts, ensuring separation among recruiters, 
operators, data collectors, entry personnel and statisti-
cians to maintain objectivity in data. A launch meeting 
will be convened before the formal initiation of the trial 
to provide comprehensive training for all staff. Data for 
treatment evaluation will be computed by statisticians.

A three- tier inspection plan will be designed for quality 
checks. The first tier involves real- time logic and range 
checks embedded in the web- based data input system. 
Research coordinators and data entry personnel at partic-
ipating sites must ensure data accuracy as the first line 
of defence. The second tier entails remote monitoring 
and validation of data. Each month, data managers will 
conduct thorough manual checks of the collected data 
to detect and address any intricate or uncommon errors, 
persisting until every irregularity is rectified. The third 
tier of quality control will involve on- site inspections. At 
10% (with 14 participants enrolled) and 90% (with 131 
participants enrolled) completion of the trial, data in the 
database will be compared with the original data from 
seven sites to ensure the accuracy, standardisation and 
consistency of trial implementation across all sites.

Data management
This study will use the EDC system developed by the 
SJTU- Yale Joint Centre for Biostatistics. All data collected 
during the trial period will be entered into this system 
and subjected to regular review by an independent data 
management team. The system will be established prior 
to recruitment and will remain operational throughout 
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the study duration. All research personnel will receive 
training related to data management. The trial will 
employ a combined online and offline approach for 
data maintenance and inspection. With the EDC system’s 
support, dynamic management will be implemented to 
ensure that data are collected completely, promptly and 
accurately. After the study’s completion, the data manage-
ment team will implement data locking, preventing site 
investigators from making further modifications to the 
data. All electronic documents related to the study will 
be preserved for no less than 5 years after publication. 
If necessary, the primary or corresponding author will 
provide the raw data. Participants’ personal privacy infor-
mation, including their name, address and telephone 
number, will be protected and never disclosed. The ethics 
committee of Beijing University of Chinese medicine will 
audit the trial conduct every 12 months.

Sample size
The sample size of this study was calculated based on 
the primary outcome, which is the change in AFEQT 
summary score at 6 months compared with baseline. 
In our previous pilot trial, the mean±SD of the AFEQT 
summary score in the acupuncture and sham acupunc-
ture groups was 28±23 and 16±23, respectively. Using a 
two- sided test with a significance level (α) of 0.05 and a 
power (1–β) of 0.80, the required sample size is 58 partic-
ipants per group. Considering an anticipated dropout 
rate of approximately 20%, the required sample size is 
increased to 73 participants per group, resulting in a total 
of 146 participants.

Statistical analysis
Baseline characteristics will be summarised by treat-
ment group. Continuous variables will be presented as 
mean±SD (normally distributed) or median and IQR 
(non- normally distributed), and categorical variables will 
be expressed as frequencies (percentages).

For the primary outcome, the change in AFEQT 
summary score from baseline to 6 months will be anal-
ysed using the t- test or the Wilcoxon rank- sum test by the 
intention- to- treat approach. For secondary outcomes, 
continuous variables, such as AFEQT subscale scores at 
months 6, AFEQT summary and subscale score at months 
3 and 12, AF burden, etc, will be compared using the t- test 
or Wilcoxon rank- sum test. Categorical variables will be 
compared using the χ2 test or Fisher’s exact test. Time- 
to- event data will be analysed using Kaplan- Meier survival 
curves, with group comparisons made using the log- rank 
test. In addition, we will conduct subgroup analysis on the 
impact of AF types (paroxysmal or persistent), different 
ablation methods and parameters on patient QoL, as well 
as the impact of recurrence on patient QoL, based on 
clinical and demographic characteristics.

All statistical analyses will be conducted by an indepen-
dent statistician using SAS V.9.3. The significance level 
will be set at 0.05 (two sided). To ensure the scientific 
rigour and reliability of the study, we will aim to keep 

missing data below 20% and impute missing data for the 
primary outcome measure.

Ethics and dissemination
This protocol adheres to the Declaration of Helsinki and 
has been approved by the Medical Ethics Committee of 
Beijing University of Chinese Medicine (2020BZYLL0802). 
It has been registered with the Chinese Clinical Trial 
Registry (ChiCTR2100049323) and approved by 
various institutions, including Dongzhimen Hospital of 
Beijing University of Chinese Medicine (2021DZMEC- 
004- 02), Jiangsu Provincial People’s Hospital (2021- 
SR- 070), Renmin Hospital of Wuhan University 
(WDRY2021- K037), Peking University People’s Hospital 
(2021PHB021- 001), Peking University Third Hospital 
(S2021003), First Teaching Hospital of Tianjin University 
of Traditional Chinese Medicine (TYLL2021(K) 031) and 
Hebei Provincial Hospital of Traditional Chinese Medi-
cine (HBZY2021- KY- 007- 01). The reporting follows the 
Standard Protocol Items: Recommendations for Inter-
ventional Trials guidelines.31

Prior to participant enrolment, screening will be 
conducted by recruitment evaluators using the EDC 
system. Any information collected regarding potential 
and registered participants will be directly entered into 
the EDC system via a secure connection, ensuring partic-
ipant anonymity and confidentiality. Data monitors will 
have access to the complete dataset.Informed consent will 
be obtained from all participants, which can be found in 
online Supplement 3. A detailed explanation of the study 
protocol will be provided, ensuring that participants sign 
the agreement voluntarily and genuinely. The results of 
the study will be disseminated through presentations at 
scientific conferences and publications in peer- reviewed 
journals.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

DISCUSSION
This study is a large- sample, multicentre RCT employing 
the Patient- Centred AFEQT Scale to assess the efficacy 
of acupuncture treatment in patients after CA. It aims 
to provide high- quality evidence regarding the effect of 
acupuncture on improving the QoL of AF patients after 
CA, offering valuable insights for developing acupunc-
ture treatment protocols for AF.

Our trial has several strengths. First, our preliminary 
pilot study observed potential benefits of the acupunc-
ture strategy for QoL in this patient population, laying 
a solid foundation for the scientific questions posed 
in this study and providing evidence for sample size 
estimation. Second, the broad recruitment of partici-
pants and the limited number of inclusion and exclu-
sion criteria enhance the high generalisability of the 



8 Li M- T, et al. BMJ Open 2024;14:e087460. doi:10.1136/bmjopen-2024-087460

Open access 

study. Third, treatment in the control group will be 
administered using shallow non- acupoint needling, 
which helps improve the success rate of blinding for 
participants with prior acupuncture treatment experi-
ence. Fourth, the 9- month follow- up period allows for 
tracking the long- term effects of acupuncture therapy 
on QoL in this patient population.

This study still has several limitations. First, 
excluding only participants with a left ventricular 
ejection fraction of less than 35% may result in the 
inclusion of some participants with AF complicated by 
heart failure. Second, the results may not be gener-
alisable to patients who have not undergone CA. 
Third, although shallow non- acupoint needling aids 
in blinding participants, this approach may generate 
certain non- specific effects, potentially underes-
timating the efficacy of the acupuncture strategy. 
Fourth, due to the nature of acupuncture, it is almost 
impossible to blind the acupuncturists, which may 
inevitably lead to bias. Fifth, no organised trigger- 
related screening32 was conducted for patients, 
making it difficult to elucidate the potential trig-
gers of their condition. Lastly, the lack of control for 
different ablation methods and parameters may have 
an influence on the results, but it is conducive to the 
extrapolation of the results.

The recruitment for this trial commenced on 2 
August 2021, with the first subject enrolled on 16 
August 2021. The anticipated completion of recruit-
ment is within a 2- month time frame, and the final 
follow- up is projected to conclude in June 2025. No 
serious AEs have been observed among the enrolled 
patients. We intend to continue participant recruit-
ment while maintaining continuous monitoring of 
trial progress in subsequent stages.
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