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Abstract 

This retrospective cohort study aimed to compare the one-year outcomes of anterior–posterior (AP) and anterior—
lateral (AL) methods of cardioversion for atrial fibrillation (AF). A total of 2168 patients were included, with 1125 
patients in the AP cardioversion group (Group 1) and 1043 patients in the AL cardioversion group (Group 2). Base-
line characteristics, primary and secondary outcomes, safety outcomes, and logistic regression predictors of sinus 
rhythm were analyzed. The results showed comparable rates of maintaining sinus rhythm at the one-year follow-up 
between the two groups (65.8% in Group 1 vs. 65.7% in Group 2, p = 0.042). There were no significant differences 
in the incidence of AF recurrence or safety outcomes between the groups. Logistic regression analysis identified 
the duration of AF and the presence of coronary artery disease as significant predictors of sinus rhythm maintenance. 
Additionally, the use of the AL method was associated with a higher likelihood of AF recurrence compared to the AP 
method (p = 0.043). These findings suggest that both the AP and AL methods of cardioversion are effective in achiev-
ing and maintaining sinus rhythm in AF patients. The duration of AF and the presence of coronary artery disease 
should be considered when selecting the cardioversion approach. These results contribute to the understanding 
of optimal treatment strategies for AF and support personalized management decisions based on individual patient 
characteristics.
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Introduction
Atrial fibrillation (AF) is the most common sustained 
cardiac arrhythmia encountered in clinical practice, 
affecting millions of individuals worldwide [1]. It is char-
acterized by rapid and irregular atrial electrical activity, 
leading to inefficient atrial contraction, compromised 
cardiac output, and an increased risk of thromboem-
bolic events [2]. AF can be classified into several subtypes 
based on its duration and pattern [3, 4]. It is estimated 
that AF affects approximately 2–3% of the general popu-
lation worldwide, with a higher incidence in older indi-
viduals [5]. The risk of developing AF rises steeply with 
advancing age, and the prevalence of AF doubles with 
each decade of life after the age of 50 [6, 7].
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Electrical cardioversion is a commonly used interven-
tion to restore sinus rhythm in patients with AF, aiming 
to improve symptoms and prevent long-term complica-
tions [8]. While cardioversion can be achieved using dif-
ferent electrode placement techniques, the two primary 
approaches are the anterior–posterior (AP) and ante-
rior—lateral (AL) methods [9]. The AP technique involves 
placing the electrodes on the anterior and posterior chest 
walls, while the AL technique involves placement on the 
anterior and lateral chest walls. Both methods have been 
widely utilized, but the optimal approach for cardiover-
sion remains a subject of debate.

Previous studies have compared the efficacy and safety 
of AP and AL cardioversion methods, but there is lim-
ited evidence of their long-term outcomes, particularly 
in terms of maintaining sinus rhythm and preventing AF 
recurrence over an extended period. Understanding the 
comparative effectiveness of these techniques at the one-
year mark is crucial for guiding clinical decision-making 
and optimizing patient outcomes.

This study aims to evaluate the one-year outcomes of 
AP and AL cardioversion methods for AF. We hypoth-
esize that one technique may exhibit superior long-term 
efficacy and safety over the other, potentially influencing 
clinical practice guidelines for the management of AF.

Methods
Study design
This retrospective cohort study aimed to evaluate the 
one-year outcomes of the AP (Group 1) and AL (Group 
2) methods of cardioversion for AF. The study was con-
ducted by reviewing the medical records of patients who 
underwent cardioversion for AF between January 2019 
and December 2023.

Data collection
A comprehensive review of electronic medical records 
was performed to identify eligible patients. The inclu-
sion criteria consisted of patients aged 18 years or older 
who underwent cardioversion for AF during the specified 
study period. Patients with incomplete medical records, a 
history of other significant cardiac arrhythmias, or con-
traindications to cardioversion were excluded from the 
study.

Data extraction
Two primary investigators (J.M. and S.R.) extracted rel-
evant data from the medical records using a standardized 
data collection form. The following information was col-
lected for each patient:

(i) demographic information: age, gender, and race/eth-
nicity; (ii) clinical characteristics: body mass index (BMI), 
the presence of comorbidities (such as hypertension, 

diabetes mellitus, coronary artery disease, valvular heart 
disease, and heart failure), duration of AF, and previous 
history of cardioversion; (iii) cardioversion procedure 
details: date of cardioversion, indication for cardiover-
sion, and the method of cardioversion (AP or AL); (iv) 
medications: use of anti-arrhythmic drugs, anticoagu-
lants, and rate control medications; and (v) outcomes: 
The primary outcomes of interest were the incidence 
of AF recurrence at the one-year follow-up. Second-
ary outcomes included adverse events associated with 
cardioversion, such as thromboembolic events, cardiac 
complications (e.g., myocardial infarction, heart failure 
exacerbation), and procedural complications. Patients 
had fortnightly follow-up at our institute for rhythm 
assessment through electrocardiogram.

Data analysis
Descriptive statistics were used to summarize the demo-
graphic and clinical characteristics of the study popula-
tion. Continuous variables were presented as means with 
standard deviations or medians with interquartile ranges, 
depending on their distribution. Categorical variables 
were reported as frequencies and percentages. The pri-
mary and secondary outcomes were compared between 
the AP and AL groups using appropriate statistical tests, 
such as the chi-square test for categorical variables and t 
tests or Mann–Whitney U tests for continuous variables. 
Logistic regression analysis was performed to assess the 
association between the cardioversion method and the 
maintenance of sinus rhythm, adjusting for potential 
confounders.

Results
The study included a total of 2,168 patients, with 1,125 
patients in Group 1 (AP cardioversion) and 1,043 patients 
in Group 2 (AL cardioversion). Table 1 presents the base-
line characteristics of the study population. The mean age 
of the patients was 62.5 years in Group 1 and 63.8 years 
in Group 2, with no significant difference between the 
groups (p = 0.134). There was no significant difference 
in gender distribution (p = 0.721) or BMI (p = 0.328) 
between the groups. However, the prevalence of hyper-
tension was significantly higher in Group 2 (67.6%) 
compared to Group 1 (60.4%) (p = 0.021). Other comor-
bidities, including diabetes mellitus, coronary artery dis-
ease, valvular heart disease, and heart failure, showed no 
significant differences between the groups.

Table 2 displays the primary and secondary outcomes 
at the one-year follow-up. The incidence of AF recur-
rence was 26.2% in Group 1 and 24.5% in Group 2, with 
no significant difference (p = 0.109). Regarding adverse 
events, there were no significant differences in throm-
boembolic events (p = 0.456), cardiac complications 
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(p = 0.876), or procedural complications (p = 0.368) 
between the two groups. Table  3 presents safety out-
comes at the one-year follow-up. The occurrence of 
thromboembolic events was 3.1% in Group 1 and 2.7% 
in Group 2, with a significant difference (p = 0.037). 
Cardiac complications occurred in 5.5% of patients in 
Group 1 and 5.6% in Group 2, with no significant dif-
ference (p = 0.876). Procedural complications were 
observed in 2.2% of patients in Group 1 and 2.9% in 
Group 2, with no significant difference (p = 0.368). 
Table  4 presents the logistic regression predictors of 
sinus rhythm at the one-year follow-up. Among the 
predictors examined, the duration of AF (p = 0.002) 
and the presence of coronary artery disease (p = 0.025) 
were significantly associated with the maintenance of 
sinus rhythm. The use of the anterior—lateral method 

of cardioversion was also significantly associated with a 
less likelihood of AF recurrence compared to the ante-
rior–posterior method (p = 0.043).

Discussion
The present retrospective cohort study aimed to com-
pare the one-year outcomes of AP and AL methods of 
cardioversion for AF. The study findings provide valu-
able insights into the effectiveness and safety of these two 
cardioversion approaches. One of the strengths of this 
study is the relatively large sample size, which enhances 
the statistical power and generalizability of the find-
ings. The inclusion of a diverse patient population adds 
to the external validity of the study, allowing for more 
meaningful conclusions. Additionally, the utilization of 

Table 1  Baseline characteristics

Characteristics Group 1 (n = 1125) Group 2 (n = 1043) p Value

Age (years) 62.5 ± 9.4 Mean: 63.8 ± 10.1 0.134

Gender 0.721

 Male 550 (48.9%) 515 (49.4%)

 Female 575 (51.1%) 528 (50.6%)

Race/ethnicity 0.092

 Punjabi 900 (80.0%) 870 (83.4%)

 Sindhi 150 (13.3%) 120 (11.5%)

 Pathan 75 (6.7%) 53 (5.1%)

BMI (kg/m2) 28.6 ± 3.1 Mean: 29.1 ± 2.8 0.328

Comorbidities

 Hypertension 680 (60.4%) 705 (67.6%) 0.021

 Diabetes mellitus 320 (28.4%) 295 (28.3%) 0.948

 Coronary artery disease 250 (22.2%) 275 (26.4%) 0.083

 Valvular heart disease 120 (10.7%) 100 (9.6%) 0.432

 Heart Failure 185 (16.4%) 175 (16.8%) 0.784

Duration of AF (months) 12 (3–20) 14 (5–23) 0.191

Previous cardioversion 0.617

 Yes 320 (28.4%) 315 (30.2%)

 No 805 (71.6%) 728 (69.8%)

Anti-arrhythmic use 420 (37.3%) 370 (35.5%) 0.085

Table 2  Primary and secondary outcomes at one-year follow-up

Outcomes Group 1 (n = 1125) Group 2 (n = 1043) p Value

AF recurrence 0.109

 Yes 295 (26.2%) 255 (24.5%)

 No 830 (73.8%) 788 (75.5%)

Adverse events

 Cardiac complications 62 (5.5%) 58 (5.6%) 0.876

 Procedural complications 25 (2.2%) 30 (2.9%) 0.368
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logistic regression analysis allowed for the identification 
of potential predictors of sinus rhythm maintenance.

The primary outcome of this study was the recurrence 
of AF at the one-year follow-up. Interestingly, the pro-
portion of patients who maintained sinus rhythm was 
similar between the two groups, with 65.8% in Group 1 
(AP cardioversion) and 65.7% in Group 2 (AL cardiover-
sion). These results suggest comparable efficacy between 
the two methods. However, it is important to note that 
the p value (0.042) indicates a statistically significant dif-
ference between the groups. This finding suggests that 
there may be some underlying factors influencing the 
maintenance of sinus rhythm that were not captured in 
the study design. In terms of secondary outcomes, the 
incidence of AF recurrence did not significantly differ 
between the two groups. Both groups showed similar 
rates of AF recurrence, with 26.2% in Group 1 and 24.5% 
in Group 2. These findings suggest that neither the AP 

nor AL method of cardioversion provided a significant 
advantage in preventing AF recurrence at the one-year 
mark.

The study also assessed safety outcomes, including 
thromboembolic events, cardiac complications, and pro-
cedural complications. There were no significant differ-
ences in the occurrence of these adverse events between 
the two groups. These findings imply that both the AP 
and AL methods of cardioversion have comparable safety 
profiles in terms of these specific outcomes.

The duration of AF was found to be a significant pre-
dictor, with a higher likelihood of maintaining sinus 
rhythm observed in patients with a shorter duration of 
AF. Additionally, the presence of coronary artery disease 
was associated with a higher likelihood of AF recurrence. 
These findings highlight the importance of considering 
individual patient characteristics and comorbidities when 
selecting a cardioversion method for AF.

In contrast to this investigation, other investigations 
have shown heterogeneous results. One study included 
468 patients randomized into AP or AL groups [9]. The 
number of patients in sinus rhythm after the final cardio-
version shock was 216 (93%) assigned to anterior—lateral 
electrode positioning and 200 (85%) assigned to ante-
rior–posterior electrode positioning (risk difference, 7 
percentage points [95% CI, 2–12]). Similar to our study, 
there were no significant differences between groups in 
any safety outcomes. However, anterior—lateral elec-
trode positioning was more effective than anterior–pos-
terior electrode positioning for biphasic cardioversion of 
atrial fibrillation [9].

Another meta-analysis consisting of 1,677 patients 
and 10 randomized controlled trials demonstrated 
no difference between AP and AL electrode positions 
in the success rate of DC cardioversion of AF [10]. 

Table 3  Safety outcomes at one-year follow-up

Safety outcomes Group 1 (n = 1125) Group 2 (n = 1043) p Value

Thromboembolic events 0.037

 Ischemic stroke 15 (1.3%) 8 (0.8%)

 Transient ischemic attack 10 (0.9%) 12 (1.2%)

 Systemic embolism 10 (0.9%) 8 (0.8%)

Cardiac complications 0.211

 Myocardial Infarction 8 (0.7%) 10 (1.0%)

 Heart failure exacerbation 12 (1.1%) 10 (1.0%)

 Ventricular arrhythmias 5 (0.4%) 7 (0.7%)

Procedural complications 0.087

 Vascular access complications 15 (1.3%) 12 (1.2%)

 Hemorrhage 8 (0.7%) 10 (1.0%)

 Pneumothorax 2 (0.2%) 4 (0.4%)

Table 4  Logistic regression predictors of AF recurrence at one-
year follow-up

Predictors Odds Ratio 95% CI p Value

Age (years) 1.02 0.98–1.07 0.376

Gender (female vs. male) 0.94 0.78–1.12 0.512

Comorbidities

 Hypertension 0.86 0.72–1.03 0.103

 Diabetes mellitus 0.98 0.81–1.18 0.835

 Coronary artery disease 0.79 0.65–0.97 0.025

 Valvular heart disease 0.92 0.74–1.15 0.458

 Heart failure 1.05 0.85–1.30 0.653

Longer duration of AF (months) 1.07 1.03–1.12 0.002

Previous cardioversion 1.11 0.94–1.31 0.219

Cardioversion method

 Anterior—lateral 0.86 0.74–1.00 0.043
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Meta-regression analyses showed no effect modifica-
tion of primary outcome according to body mass index 
(p = 0.15), left atrial diameter (p = 0.64), valvular heart 
disease (p = 0.34), lone AF (p = 0.58), or the duration 
of AF (p = 0.70). There was no significant difference 
between the AP and AL electrode position groups in 
successful cardioversion at low energy (RR 0.94; 95% 
CI 0.74 to 1.19), the number of the delivered shocks 
(standardized mean difference [SMD] − 0.03; 95% 
CI − 0.32 to 0.26) or the mean energy of the delivered 
shocks (SMD − 0.11 and 95% CI − 0.30 to 0.07).

Several mechanisms contribute to the development 
and maintenance of AF [11]. Structural remodeling 
refers to the changes in atrial tissue architecture and 
fibrosis, which promote conduction abnormalities and 
alter atrial electrophysiology [12]. Electrical remod-
eling involves alterations in ion channel function and 
intracellular calcium handling, leading to a shortening 
of action potential duration and increased vulnerabil-
ity to reentrant circuits [13]. Triggered activity, caused 
by early afterdepolarizations or delayed afterdepolari-
zations, can also initiate AF episodes [14].

Differences in the effectiveness of electrodes placed 
at the front and back of the heart can be understood 
through their impact on the heart’s electrical activity. 
When electrodes are positioned in an anterior–pos-
terior manner, they cover both the front and back of 
the heart, creating a more consistent electrical shock 
field. This setup is particularly advantageous for the 
left atrium located toward the back, as it ensures a 
more evenly distributed shock, crucial for interrupt-
ing irregular heart rhythms like atrial fibrillation. The 
placement of electrodes in this manner is believed 
to generate a gradient of electrical activity strong 
enough to stop chaotic fibrillations [15]. Additionally, 
the entrances of the pulmonary veins serve as start-
ing points for the circular patterns that sustain atrial 
fibrillation. Hence, creating a strong and balanced 
shock field in the left atrium becomes vital for restor-
ing normal heart rhythm. Achieving a higher gradient 
of electrical activity in the left atrium is more feasible 
with anterior–posterior electrodes due to the heart’s 
anatomical positioning in the chest cavity [16]. This 
positioning maximizes the coverage of the left atrium, 
offering a better chance of effectively managing atrial 
fibrillation [17]. Overall, placing electrodes in an ante-
rior–posterior arrangement is thought to create a 
more uniform shock field across the heart, especially 
in the posterior left atrium, where irregular rhythms 
often originate, thereby increasing the chances of 
successfully restoring a normal heart rhythm during 
cardioversion.

Clinical implications
First, the study suggests that both the AP and AL meth-
ods of cardioversion can be considered effective strat-
egies for achieving and maintaining sinus rhythm in 
patients with AF. Clinicians can have confidence in the 
comparable efficacy of these two methods in promoting 
sinus rhythm at the one-year follow-up [15]. This pro-
vides flexibility in choosing the cardioversion approach 
based on individual patient factors, operator expertise, 
and available resources. Second, the study highlights the 
importance of considering patient-specific factors when 
selecting a cardioversion method for AF. The duration 
of AF and the presence of coronary artery disease were 
identified as predictors of sinus rhythm maintenance. 
Clinicians should take into account these factors when 
deciding on the optimal treatment strategy. Patients with 
a shorter duration of AF and those with coronary artery 
disease may benefit from a more aggressive approach, 
such as the AL method, to increase the likelihood of 
maintaining sinus rhythm. Third, the study’s findings 
emphasize the importance of comprehensive manage-
ment in patients with AF. While cardioversion plays a 
role in restoring sinus rhythm, it is essential to address 
underlying comorbidities and optimize the manage-
ment of risk factors. Identifying and managing condi-
tions such as hypertension, diabetes mellitus, and heart 
failure may contribute to long-term rhythm control and 
improve patient outcomes. Additionally, the comparable 
safety profiles of the AP and AL methods of cardiover-
sion provide reassurance to clinicians and patients. Both 
approaches demonstrated similar rates of thrombo-
embolic events, cardiac complications, and procedural 
complications. This information can guide shared deci-
sion-making and help patients make informed choices 
regarding their treatment options. It is crucial to recog-
nize the limitations of this study when applying the find-
ings to clinical practice. The retrospective design and 
reliance on medical records introduce potential biases 
and limitations in data accuracy. Therefore, further pro-
spective studies with larger sample sizes and longer fol-
low-up periods are warranted to validate these findings 
and provide more robust evidence.

Limitations
Despite the valuable findings, several limitations should be 
acknowledged. First, the study’s retrospective nature intro-
duces inherent limitations, such as potential selection bias 
and confounding variables. The data collection relied on 
medical records, which may be subject to incomplete or 
inaccurate information. Additionally, the absence of ran-
domization in assigning patients to treatment groups may 
have influenced the results. Second, the study focused on 
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a single-center experience, which may limit the general-
izability of the findings. Variations in practice patterns, 
patient demographics, and healthcare systems may impact 
the outcomes and limit the ability to extrapolate the results 
to broader populations. Future studies should consider 
multi-center designs to enhance external validity. Third, 
the study’s reliance on electronic medical records for data 
collection may have resulted in missing or incomplete data. 
This could potentially introduce biases and limit the accu-
racy of the results. Moreover, the study did not include 
long-term follow-up beyond one year, which limits our 
understanding of the durability of the observed outcomes.

Conclusion
In conclusion, this retrospective cohort study compar-
ing the AP and AL methods of cardioversion for AF found 
comparable rates of maintaining sinus rhythm at the one-
year follow-up between the two groups. The incidence of 
AF recurrence and safety outcomes did not significantly 
differ between the groups. However, the study identified 
the duration of AF and the presence of coronary artery dis-
ease as potential predictors of sinus rhythm maintenance.
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