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Background: This study analyzes and compares the efficacy of using catheter ablation (CA) and traditional
drug treatments for atrial fibrillation (AF). Through a systematic review and meta-analysis, it seeks to
provide a theoretical basis for using clinical CA for patients with AF.

Methods: We searched through articles detailing randomly controlled trials (RCTs) that assessed the
surgical effect of CA on the treatment of AF. These articles were published before January 31, 2000 in
various English databases, including PubMed, Embase, Medline, Ovid, Springer, and Web of Sciences. The
Cochrane Handbook for Systematic Reviews of Intervention 5.0.2 was adopted for the bias risk assessment,
and Review Manager 5.3 software was used for the meta-analysis of the articles.

Results: A total of 2,098 patients drawn from 13 articles were included in the study. For patients in
the experimental group (Exp. group), the meta-analysis showed an increase in the effects of clinical
treatment [mean deviation (MD) =3.91; 95% confidence interval (CI), 3.15-4.85; Z=12.36; P<0.00001], an
improvement in daily life function (MD =1.45; 95% CI, 1.03-1.87; Z=6.82; P<0.00001), a decrease in body
weakness (MD =-2.84; 95% CI, -3.24 to -2.45; Z=14.16; P <0.00001), and an increase in quality of life
score (MD =14.15; 95% CI, 7.24-21.05; Z=4.01; P<0.0001). The Exp. group also experienced a reduction
in postoperative pain level (MD =-2.5; 95% CI, -3.11 to -1.89; Z=8.04; P<0.00001), reoccurrence of
symptomatic AF (OR =0.27; 95% CI, 0.11-0.67; Z=2.82; P=0.005), rehospitalization (MD =0.15; 95% CI,
0.07-0.31; Z=5.11; P<0.00001), other arrhythmia (MD =0.33; 95% CI, 0.18-0.6; Z=3.62; P=0.0003), and
pulmonary vein stenosis (PVS) (MD =0.32; 95% CI, 0.14-0.72; Z=2.74; P=0.006). However, in contrast to
patients in the control group (Ctrl group), the ‘bleeding’ mentioned above showed no statistical difference.
Discussion: CA has a good postoperative clinical effect on AF patients, reducing incidences of pain,
adverse reactions, and rehospitalization. For this reason, CA is a suitable treatment for AF patients who do

not effectively respond to drug therapy.
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Introduction 75 years (1). The frequency of atrial activation in people

with AF is 300-600 beats/min. As the heartbeat frequency
Atrial fibrillation (AF) is the most common persistent is often fast and irregular, sometimes increasing up to
arrhythmia. According to statistics, incidences of AF 100160 beats/min (which is much faster than regular
continue to increase with age, reaching 13% of people over people), it results in ineffective contraction functions.
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The prevalence of AF is also closely related to diseases
such as coronary heart disease (CHD), hypertension,
and heart failure. One of the main risks associated with
AF, is that when it is complicated by stroke and heart
failure, it can cause death in severe cases (2-4). The basic
mechanism of atrial fibrillation is related to the complex
interaction between triggering foci and stroma. The
trigger is responsible for initiating the arrhythmia (atrial
fibrillation), and the stroma is responsible for maintaining
the arrhythmia. When the myocardium is induced enough
to overcome the recovery repolarization after the action
potential is depolarized, trigger activity will occur, causing
premature contractions (premature beats), but it can’t
maintain persistent arrhythmia. However, when the pulses
generated by these premature beats are released at a high
frequency and when they encounter myocardium with
variable excitability or refractory, functional electrical block
and even reentrant excitement will occur. The emergence
of reentrant excitement will generate new impulses and
additional reentrant excitement to help maintain arrhythmia.
The goal of clinically treating AF is mainly to restore
sinus rhythm, with the two main directions of treatment
being drugs and catheter ablation (CA) (5). Catheter
radiofrequency ablation is one of the methods to treat
arrhythmia. Under the monitoring of the X-ray angiography
machine, the operation is performed by puncturing the
blood vessel and inserting the electrode catheter into the
heart. Firstly, it checks to determine the position of the
abnormal structure causing the tachycardia, and then locally
releases high-frequency currents. The high temperature is
generated in the range, and through the thermal efficiency,
the water in the local tissue evaporates, dries, and returns
to necrosis, to achieve the purpose of treatment. However,
catheter ablation also has disadvantages. For patients with
hypertrophic cardiomyopathy, dilated cardiomyopathy, and
heart failure, and other patients with atrial fibrillation, the
effect of catheter ablation is not good, and it may increase
the symptoms of discomfort and aggravate the condition.
Because of these cardiomyopathy or heart failure patients,
most of the atrium pressure increases, and local atrial
muscle aging (fibrosis) is obvious. It is difficult for the
energy of catheter ablation to form a transmural injury,
and local burns are not penetrated. Instead, atrial flutter
may be formed. The heartbeat of atrial flutter is faster and
more difficult to control. The drug does not work well,
which may make the patient’s heart failure worse. According
to current treatment guidelines, although drugs are the
primary recommendation for treating AF, they can result
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in a higher reoccurrence rate, limited efficacy, and a higher
chance of adverse reactions in patients (6).

Many studies have found that CA treatment for AF can
reduce the reoccurrence rate of the disease. However, CA is
an invasive treatment method and can cause great harm to
patients, so the success rate of CA remains low. According
to relevant statistics, the occurrence and prognosis of
AF have certain regional and ethnic differences, so it is
impossible to effectively make accurate judgments on the
efficacy of CA in the treatment of AF. To further confirm
the efficacy of CA, this study conducted a meta-analysis
of articles that used randomly controlled trials (RCTs) to
analyze the clinical application of CA in the treatment of
AF. Through this approach, we aim to provide a theoretical
basis for evaluating the efficacy of using CA for AF. This
study adopted the method of systematic review and meta-
analysis to discuss the results, the sample size was large,
the effectiveness and safety indicators were analyzed many
times, and the scientific conclusion of the method was more
accurate. We present the following article in accordance
with the PRISMA reporting checklist (available at https://
dx.doi.org/10.21037/apm-21-2313).

Methods
Inclusion and exclusion criteria of articles

The inclusion criteria for articles were defined as follows:
patients aged 18-80 without limitation on gender; patients
diagnosed with AF within the past 6 months by ECG,
Holter, or other examination; RCTs published in English,
and in foreign English databases; CA treatment had to
have been given to an experimental (Exp.) group, and
conventional drug treatment to a control (Ctrl) group. The
baseline data of the Exp. and Ctrl groups also had to be
comparable.

The exclusion criteria were defined as follows:
retrospective studies, cohort studies, case reports, and other
non-RCT research; research subjects of non-AF patients
or animals, children, and cells; if CA and conventional
drug treatment were not used; unpublished articles or non-
English articles such as a thesis; research subjects with
AF combined with other diseases; research subjects with
incomplete data; and republished articles.

Article retrieval

A total of 6 English databases (PubMed, Embase, Medline,
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Spring, Cochrane Library, and Web of Sciences) were
searched for articles that used RCTs to research AF, and
all were published before January 31, 2000. The literature
search terms were composed of subject words and free
words, including “catheter ablation”, “atrial fibrillation”,
“measurement”, and “clinical effect”. These were combined
with “and” or “or”.

Article screening

Article retrieval was performed by 2 researchers
independently. After retrieving the articles, their titles
were entered into NoteExpress 3.2 software to establish
a document database and remove any duplicates. Two
researchers were then invited to independently complete
the screening of the articles. Firstly, they conducted a
preliminary screening by reading the titles and abstracts
of the articles. From this, they determined which would
be relevant to the meta-analysis and deleted any articles
that did not obviously meet the study’s requirements. The
full text was then read to determine whether it could be
included according to the inclusion and exclusion criteria.
If the data in the article was not clearly described, more
detailed information was sought from the author. If the
data in question was not available, it would be directly
excluded. After the article screening, the articles that met
the requirements were sorted. Any disagreement between
the 2 researchers during the screening process was resolved
through discussion. If a consensus could not be reached, a
third researcher was asked to arbitrate.

Data extraction

For data extraction, 2 researchers extracted the data
independently and then performed a cross-check. The
relevant data for this study included basic information of
the article (document title, first author, publication year,
author information, and document source, etc.), comparable
basic characteristics of patients (gender, age, research
sample size, and baseline comparability, etc.), intervention
measures in the Exp. group and Ctrl group, and outcome
evaluation indicators (effect of clinical CA treatment, daily
life function, body weakness, and rehospitalization). If there
was any disagreement between the 2 researchers during data
extraction, it was resolved through discussion or by a third
researcher.
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Assessment on bias risk

The Cochrane Handbook for Systematic Reviews of
Interventions 5.1.0 was adopted to assess the bias risk of
the included articles in this study. We assessed the bias
risk using the following items: whether it was a random
sequence (e.g., a random number table or other random
method used to randomize the research subjects); if
allocation concealment was implemented (e.g., if groups
were created randomly to ensure the confidentiality of
patients); whether patients were selected blind (e.g., if the
clinical research patients knew they were being included in
the study by receiving the relevant intervention and being
allocated to a group); whether the outcome was assessed
blind (e.g., if the researcher or the outcome assessor knew
the patient’s group and the interventions received); whether
the data were complete or if some data were missing;
whether the research had selective reporting; and whether
there were other biases. In the assessment of an article’s
risk bias, if there was any disagreement between the 2
researchers, it was resolved through discussion or by a third
researcher.

Sensitivity analysis

Sensitivity analysis was used to evaluate whether the results
of the meta-analysis were stable and reliable, specifically by
excluding some controversial studies, low-quality studies, or
using different statistical methods/effect models to analyze
the same set of data, and observe the changes in the results
of the meta-analysis. If the sensitivity analysis did not
substantially change the results, the results were reliable.
Instead, it indicated that researcher should be very cautious
in interpreting results and drawing conclusions.

Statistical analysis

STATA 12.0 software, Cochrane Handbook for Systematic
Reviews of Interventions 5.1.0, and Review Manager
5.3 software were adopted to merge the statistics of the
included articles, evaluate each article’s individual risk
of bias, and perform a meta-analysis of the combined
statistics. If the unit of measurement was not uniform
between different samples, it was expressed in the form of
standardized mean difference (SMD). If it was found that
the results of each study could be combined, a meta-analysis
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was performed. Binary variables took the relative risk
(RR) and 95% confidence interval (CI) as effective sizes,
while continuous variables used SMD and 95% CI. Forest
diagrams and funnel diagrams were then drawn based on
the analysis results. In meta-analysis, the article was tested
for heterogeneity using the I’ test to observe whether the
studies could be combined, and the P value was used as
an index to evaluate the heterogeneity. If the result of the
heterogeneity test was ’>50 and P<0.05, it suggested that
the heterogeneity among the included studies was small, and
the fixed effects model (FEM) could be adopted for a meta-
analysis of the combined effect size. If the heterogeneity
test result showed I’<50 and P>0.05, it indicated that there
was a certain heterogeneity among the included studies, so
the random effects model (REM) could be applied for meta-
analysis. The U test was utilized to judge whether there
was statistical significance between the combined effect
sizes, the probability P value was calculated based on the U
value. P<0.05 indicated that the difference was statistically
significant.

Results
Article retrieval results

The preliminary search obtained 1,649 references related
to the subject. After reading the title, 621 references that
were completely inconsistent were excluded. After reading
the abstract, 849 articles that did not meet the inclusion
criteria were excluded. After carefully reading the title and
abstract, 149 articles that did not meet the requirements
such as repeated publications or individual cases were
excluded. After downloading the documents, read the full
text carefully and exclude 17 documents that do not meet
the requirements. Finally, a total of 13 studies were included
for meta-analysis. These 13 articles (7-19) included 2,098
patients, 1,151 of which were allocated to an Exp. group,
and 947 of which were allocated to a Ctrl group. The
baseline data of the 2 groups were comparable (1able 1).
The specific process of article retrieval is shown in Figure 1.

Assessment of bias risk in included articles

The Cochrane Handbook for Systematic Reviews of
Interventions 5.0.2 was adopted to assess the bias risk of
the 13 articles included, and Review Manager 5.3 software
was applied to produce the bias risk chart shown in
Figures 2 and 3. The risk of bias was determined by assessing
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the following: random sequence [all the 13 included articles
(7-19) were a random grouping, resulting in 8 articles
being considered as “low risk”], allocation hiding (all 13
articles did not mention allocation hiding, indicating an
“unclear risk”), subject blinding (13 articles did not mention
such information, indicating an “unclear risk”), blinding
to outcome assessor (13 articles did not mention such
information, suggesting an “unclear risk”), data completion
(all 13 articles had complete data, indicating a “low risk”),
selective reporting (no selective reporting was found in the
13 articles, indicating a “low risk”), and other biases (12
articles included a different number of cases in the Exp.
and Curl groups, showing a “high risk”; and 1 article was
impossible to judge, so it was an “unclear risk”).

Effect of clinical CA treatment

A total of 9 articles (10,12-19) analyzed the effect of clinical
CA treatment on AF patients. This included 1,694 patients
(Exp. group =923, Ctrl group =771). The heterogeneity test
results (I’=32%, P=0.16) suggested that the heterogeneity
among the studies was small, so a FEM was used for
analysis. The results shown in Figure 4 illustrate that the
combined effect of this meta-analysis was OR =3.91 (95%
ClI, 3.15-4.85; Z=12.36; and P<0.00001). The diamond
in the forest diagram was located on the right side of the
vertical line, suggesting that using CA to treat AF resulted
in a higher clinical effect in the Exp. group than in the Ctrl

group.

Duaily life function

We analyzed 4 articles (7,9,14,15) on the daily life function
of patients. This included a total of 393 patients (Exp.
group =219; Ctrl group =174). The heterogeneity test result
(I’=96%, and P<0.00001) indicated that there was a certain
degree of heterogeneity among the studies, so a REM was
adopted. The analysis results in Figure 5 indicate that the
combined effect of this meta-analysis was MD =1.45; 95%
CI, 1.03-1.87; Z=6.82; and P<0.00001). In addition, the
diamond in the forest diagram was located on the right side
of the vertical line, suggesting that using CA to treat AF
resulted in a higher daily life function in the Exp. group.

Body weakness

We analyzed 4 articles (7,17-19) that looked at body
weakness. This included 563 patients (Exp. group =304;
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Table 1 Basic data of included articles

Wang et al. Meta-analysis of CA for AF

First author Publication year Group Sample size Treatment

Natale (7) 2000 Exp. group 31 Catheter ablation
Ctrl group 30 Medication

Morillo (8) 2014 Exp. group 66 Catheter ablation
Ctrl group 61 Medication

Wazni (9) 2005 Exp. group 33 Catheter ablation
Ctrl group 37 Medication

Hummel (10) 2014 Exp. group 138 Catheter ablation
Ctrl group 72 Medication

Mont (11) 2014 Exp. group 98 Catheter ablation
Ctrl group 48 Medication

Marrouche (12) 2018 Exp. group 179 Catheter ablation
Ctrl group 184 Medication

Nielsen (13) 2017 Exp. group 125 Catheter ablation
Ctrl group 120 Medication

Da Costa (14) 2006 Exp. group 52 Catheter ablation
Ctrl group 51 Medication

Reynolds (15) 2010 Exp. group 103 Catheter ablation
Ctrl group 56 Medication

Jais (16) 2008 Exp. group 53 Catheter ablation
Ctrl group 59 Medication

Stabile (17) 2006 Exp. group 68 Catheter ablation
Ctrl group 69 Medication

Pappone (18) 2006 Exp. group 99 Catheter ablation
Ctrl group 929 Medication

Wilber (19) 2010 Exp. group 106 Catheter ablation
Ctrl group 61 Medication

Ctrl group =259). The heterogeneity test results (I’=98%,
and P<0.00001) indicated that there was a certain degree
of heterogeneity among the studies. The analysis results of
the REM in Figure 6 show that the combined effect of this
meta-analysis was MD =-2.84; 95% CI, -3.24 to -2.45;
Z=14.16; and P<0.00001). What’s more, the diamond in
the forest diagram was on the left side of the vertical line,
suggesting that the patients of the Exp. group had less body
weakness than those in the Ctr] group.

© Annals of Palliative Medicine. All rights reserved.

Quality of life (QOL) score

The QOL scores of patients were analyzed in 5 articles
(7,11,13-15). This included a total of 714 patients (Exp.
group =409; Ctrl group =305). The heterogeneity test
results (I°’=100%, and P<0.00001) indicated that there was
a certain degree of heterogeneity among the studies, so a
REM was adopted. As shown in Figure 7, the combined
effect of this meta-analysis was MD =14.15; 95% CI, 7.24—
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Figure 2 Bar chart for the assessment of the bias risk in the included articles.
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Figure 3 Assessment results of the bias risk in the included articles.
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21.05; Z=4.01; and P<0.0001). In the forest diagram, the
diamond was located on the right side of the vertical line,

indicating that the QOL score of the Exp. group was higher
than that of the Ctrl group.

Pain

The pain of patients was analyzed in 3 articles (9,15,17).
This included 366 patients (Exp. group =204; Ctrl group
=162). The heterogeneity test results (I’=99%, and
P<0.00001) indicated that there was a certain degree of
heterogeneity among the articles, so a REM was applied.
The analysis results are shown in Figure 8 and illustrate that
the combined effect of this meta-analysis was MD =-2.50;
95% CI, -3.11 to -1.89; Z=8.04; and P<0.00001. The
diamond in the forest diagram was on the left side of the
vertical line, indicating that the pain level of the Exp. group
patients was lower than that of the Ctrl group patients.

Reoccurrence of symptomatic AF

The reoccurrence of symptomatic AF was analyzed in 3
articles (9,11,17). This included 353 patients (Exp. group
=199; Ctrl group =154). The heterogeneity test results
(I’=67%, P=0.05) suggested that heterogeneity existed
among the articles, so an analysis was performed using
REM, the results of which are given in Figure 9. It shows
that the combined effect of this meta-analysis was OR
=0.27; 95% CI, 0.11-0.67; Z=2.82; P=0.005. In the forest
diagram, the diamond was located on the left side of the

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed. 95% CI
Da Costa 2006 43 52 29 51 5.9% 3.62[1.46,8.99]
Hummel 2014 82 138 21 72 131% 3.56[1.93,6.55) I
Jais 2008 45 53 33 58 55% 4.43[1.78,11.02)
Marrouche 2018 128 179 97 184 32.0% 2.25(1.46, 3.48) ——
Nielsen 2017 108 125 61 120 9.9% 6.14[3.29,11.47) et
Pappone 2006 75 99 41 99 11.7% 4.42(2.40,813] =t
Reynolds 2010 84 103 22 56  6.2% 6.83[3.29,14.20) S
Stabile 2006 60 68 38 68  5.2% 6.12[2.55,14.71) -
Wilber 2010 67 106 19 61 10.4% 3.80([1.94,7.42) S
Total (95% CI) 923 771 100.0%  3.91[3.15,4.85] L 4
Total events 692 361
Heterogeneity: Chi*= 11.80, df= 8 (P = 0.16); IF= 32% 0= : 052 05 PR 2 5 1=0

Test for overall effect: Z=12.36 (P < 0.00001)

Figure 4 Effect of clinical CA treatment. CA, catheter ablation.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI IV, Random, 95% ClI
Da Costa 2006 37 041 52 22 07 51 24.7% 1.50[1.31,1.69] T
Natale 2000 36 06 31 23 03 30 241% 1.30 [1.06, 1.54) P
Reynolds 2010 44 05 103 25 03 56 25.6% 1.90[1.78, 2.02) -
Wazni 2005 93 03 33 82 0.2 37 256% 1.10[0.98,1.22) &
Total (95% CI) 219 174 100.0%  1.45[1.03,1.87] g
Heterogeneity: Tau?= 0.17; Chi*= 83.85, df = 3 (P < 0.00001); F= 96% 2 1 o 1 2
Test for overall effect: Z= 6.82 (P < 0.00001) [experimental] [control]
Figure 5 Daily life function.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random. 95% CI
Natale 2000 08 05 31 31 04 30 243% -2.30[-253,-2.07) =
Pappone 2006 07 041 99 32 02 99 26.4% -2.50[-2.54,-2.46] L
Stabile 2006 1 02 68 34 03 69 26.1% -2.40[-2.49,-2.31) =
Wilber 2010 16 04 106 59 14 61 23.2% -4.30[-4.59,-4.01] =
Total (95% ClI) 304 259 100.0% -2.84 [-3.24,-2.45] *
Heterogeneity: Tau?= 0.15; Chi*= 159.95, df= 3 (P < 0.00001); IF= 98% 4 > 0 2 4
Test for overall effect: Z=14.16 (P < 0.00001) [experimental] [control]
Figure 6 Body weakness.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI 1V, Random, 95% CI
Da Costa 2006 55 0.6 52 38 06 51 20.1% 17.00[16.77,17.23) n
Mont 2014 56.4 04 98 532 02 48 20.1% 3.20(3.10,3.30] -
Natale 2000 57 6 A 31 & 30 18.5% 26.00(23.23,28.77) s
Nielsen 2017 57 1 125 45 3 120 201% 12.00([11.44,12.56) 2
Reynolds 2010 523 06 103 394 07 56 20.1% 12.90[12.68,13.12) -
Total (95% CI) 409 305 100.0% 14.15[7.24,21.05] -
Heterogeneity: Tau®= 61.70; Chi*= 16201.14, df= 4 (P < 0.00001); F= 100% 3 10 0 10 0
Test for overall effect: Z= 4.01 (P < 0.0001) [experimental] [control]
Figure 7 QOL score. QOL, quality of life.
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
Reynolds 2010 64 05 103 89 01 56 33.5% -2.50[-2.60,-2.40) =
Stabile 2006 57 04 68 88 06 69 33.0% -3.10[3.27,-293 =
Wazni 2005 71 041 33 9 03 37 335% -1.90[-2.00,-1.80] -
Total (95% Cl) 204 162 100.0% -2.50 [-3.11, -1.89] ~aEg-

Heterogeneity: Tau® = 0.29; Chi*= 156.90, df= 2 (P < 0.00001); I*= 99% =2 _=1 0 1 2

Test for overall effect: Z= 8.04 (P < 0.00001) [experimental] [control]

Figure 8 Pain.

(9-11,16,18). This included 736 patients (Exp. group =421;
Ctrl group =315. The heterogeneity test results (I'=3%, and
P=0.39) suggested that the heterogeneity among the articles
was small. The FEM analysis results are shown in Figure 10.
The combined effect of this meta-analysis was OR =0.15;
95% CI, 0.07-0.31; Z=5.11; and P<0.00001). The diamond

vertical line, indicating that the Exp. group showed lower
reoccurrence of symptomatic AF than the Ctrl group.

Rehospitalization

The rehospitalization of patients was analyzed in 5 articles
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Figure 9 Reoccurrence of symptomatic AF. AF, atrial fibrillation.
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Figure 10 Rehospitalization of patients.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed. 95% CI M-H. Fixed. 95% CI
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Figure 11 Bleeding.

was found on the left of the vertical line in the forest
diagram, suggesting that the rehospitalization of patients in
the Exp. group was much lower than that of the patients in

the Ctrl group.

Bleeding

Patient bleeding was analyzed in 4 articles (9,10,16,17).
This included 529 patients (Exp. group =292; Ctrl group
=237). The heterogeneity test results (I’=32%, and P=0.22)
indicated that the heterogeneity among the articles was
small, so a FEM was used for analysis, the results of which
are shown in Figure 11. The combined effect of this meta-
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analysis was OR =0.52; 95% CI, 0.25-1.08; Z=1.75; P=0.08.
As the diamond was found on the left side of the vertical
line in the forest diagram, we determined that the Exp.
group showed less incidences of bleeding.

Other arrbythmia

Other arrythmia of patients were analyzed in 6 articles (7,9-
11,13,18). This included 930 patients (Exp. group =524;
Ctrl group =406). The heterogeneity test results (I°=0%,
and P=0.93) indicated that heterogeneity was visible among
the articles, and so a FEM was used, the results of which
can be seen in Figure 12. The combined effect of this
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Figure 12 Other arrhythmia.
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Figure 13 PVS. PVS, pulmonary vein stenosis.

meta-analysis was OR =0.33; 95% CI, 0.18-0.60; Z=3.62;
P=0.0003). In addition, the diamond in the forest diagram
was located on the left side of the vertical line, suggesting
that the Exp. group showed lower incidences of other
arrhythmia.

Pulmonary vein stenosis (PVS)

We analyzed 5 articles (9,10,13,16,18) on PVS. This
included 835 patients (Exp. group =448; Ctrl group =387).
The heterogeneity test results (I’=13%, and P=0.33)
suggested that the heterogeneity among different articles
was not obvious, and so a FEM analysis was conducted.
As illustrated in Figure 13, the combined effect of our
meta-analysis was OR =0.32; 95% CI, 0.14-0.72; Z=2.74;
P=0.006). The forest diagram showed that the diamond was
located on the left side of the vertical line, indicating that
PVS was lower in the Exp. group.

Analysis of publication bias

With the help of Review Manager 5.3 software, publication
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bias was analyzed in terms of the effect of CA in the
treatment of AF patients. As shown in Figure 14, the clinical
efficacy, daily life function, body weakness, QOL score,
occurrence of symptomatic AF, rehospitalization, bleeding,
other arrhythmia, and PVS were all basically distributed
within the CI, resulting in a low bias. However, in regard
to the pain level analysis, some of the scattered points in
the funnel chart were out of the CI, suggesting a relatively
scattered distribution. This indicates that among the articles
there was a certain publication bias in regard to pain level.

Discussion

Clinically speaking, AF is one of the most common, rapid
arrhythmia, and carries severe associated risks, including
cerebral embolism (20-22). Other researchers have observed
that the peculiar smell and excitement of the pulmonary
veins can initiate paroxysmal AF, making it possible for
radiofrequency CA to be used for AF (23). The pathological
mechanism of AF is mainly caused by the constant impulse
of one or more odor excitatory foci, so its treatment can be
achieved by eliminating or isolating the site of such activity
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Figure 14 Funnel chart of various outcome evaluation indicators. (A) Effect of clinical CA treatment, (B) daily life function, (C) body
weakness, (D) QOL score, (E) pain, (F) reoccurrence of symptomatic AF, (G) rehospitalization, (H) bleeding, (I) other arrhythmia, and (J)
PVS. CA, catheter ablation; QOL, quality of life; AF, atrial fibrillation; PVS, pulmonary vein stenosis.
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(24-26). With continuing improvements in CA technology,
more and more patients have chosen CA treatment in
recent years, and patients who have undergone drug
treatment with unsatisfactory results, also often opt for CA
treatment (27). As the clinical application of this treatment
method has significantly improved, surgeons can now better
ensure the safety of patients and control postoperative pain
responses. In addition, it is also now considered to be a safe
and effective surgical method for clinical treatment (28).
Catheter ablation has some unique advantages: the cryo
catheter is firmly attached to the tissue during the ablation
process, and it is not easy to shift, which can further
reduce unnecessary time consumption and enhance safety.
Compared with radio frequency energy, cryoablation does
not damage tissue cells. Theoretically, it can reduce the
damage of the endocardial surface, and at the same time,
make the ablation more uniform and thorough, which is
beneficial to improve the long-term success rate, decrease
recurrence, and reduce complications such as mural
thrombosis. However, this method has low power and a
high incidence of pulmonary vein stenosis, which can be as
high as 42%.

In this study, 13 articles were evaluated and meta-
analyzed to systematically assess the efficacy of CA in
the treatment of patients with AF (29). The results of
this study showed that the Exp. group patients who
underwent CA had a more positive treatment experience
and saw an improvement in their daily life function. The
radiofrequency CA arrythmia treatment method used in this
study is currently used by the Chinese Cardiac Intervention
Center (30). It integrates various medical methods such as
radiofrequency ablation, digital subtraction angiography
(DSA) interventional technology, and vascular imaging
technology. In addition, it has excellent curative effects on
arrhythmia caused by various types of physiological and
electrical abnormalities. When compared with transfemoral
artery puncture and interventional radiofrequency CA,
the CA of a radial artery puncture reduces the pain of
patients to a certain extent. There is no need for in-bed
immobilization, or for sandbag pressurization after surgery,
which reduces the chance of infection and thrombosis,
an obvious advantage (31). In this study, it was found that
after treatment, incidences of adverse reactions in the
Exp. group, such as rehospitalization, arrhythmia, PVS,
and reoccurrence of AF, were lower than those in the Ctrl
group. This reflects the significant advantages of CA.
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Conclusions

Our meta-analysis of the efficacy of CA in the treatment
of patients with AF included 13 articles and involved 2,098
patients with AF. The results showed that when compared
with drug therapy, CA can greatly reduce incidences of
adverse reactions in patients, thereby improving their
clinical outcomes. This suggests CA is significantly superior
to traditional drug treatments. However, there were some
limitations in this study. This mainly includes the large
publication bias found in some articles. In addition, some
analysis indicators contained only a small number of
samples due to differences in the research directions of the
authors, so the meta-analysis results may not be accurate
enough. Therefore, in future studies, it will be necessary to
select larger samples of high-quality CA treatments to verify
its effect on AF.
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