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Abstract 

Objectives: Electrical cardioversion is a common treatment for terminating supraventricular arrhythmias, 

particularly atrial fibrillation. However, factors related to immediate success and subsequent arrhythmia 

recurrence remain unclear in some populations. This study assessed the immediate success rate of electrical 

cardioversion and the recurrence rate among patients who initially responded. 

Methods: This analytical cross-sectional study was conducted at Afshar Hospital in Yazd, Iran, from 2014 

to 2019. A consecutive sample of 75 adults with supraventricular arrhythmias (atrial fibrillation, atrial 

flutter, or atrial tachycardia) who underwent electrical cardioversion was included. Patients with prior 

CABG, pregnancy, or incomplete records were excluded. Data were collected using a structured checklist 

covering demographics, clinical history (cardiac disease, valvular disease, diabetes, hypertension, 

smoking), and procedural outcomes (immediate success, number of attempts, recurrence). Analyses were 

performed in SPSS v 26. 

Results: Among 75 patients (60% male; mean age 52 ± 15 years), atrial fibrillation was the most common 

arrhythmia (44%). Electrical cardioversion restored sinus rhythm immediately in 68 patients (90%). 

Immediate success was not significantly associated with baseline comorbidities (cardiac disease, valvular 

disease, diabetes, hypertension, or smoking), left ventricular ejection fraction, or arrhythmia subtype (all p 

> 0.05). During follow-up, recurrence occurred in 23 of 68 patients with immediate success (33.8%) and 

was not significantly related to comorbidities, LVEF, or arrhythmia type (all p > 0.05). However, 

recurrence differed significantly by immediate procedural outcome (p = 0.001). 

Conclusions: Electrical cardioversion achieved a high immediate success rate in supraventricular 

arrhythmias, and successful cardioversion was associated with a substantially lower recurrence rate. 

Comorbid conditions did not significantly influence immediate procedural success in this cohort. 

Keywords: Electrical cardioversion, Atrial arrhythmias, Procedural success, Arrhythmia recurrence, 

Afshar Hospital 

 

Introduction 

upraventricular arrhythmias continue to 

impose a considerable burden on 

healthcare systems worldwide, not only 

because of their high prevalence but also due to 

their association with substantial morbidity and 

mortality. Among these arrhythmias, atrial 

fibrillation (AF) stands out as the most common 

sustained form. Its prevalence has been rising 
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steadily due to population aging and the growing 

incidence of cardiovascular risk factors such as 

hypertension, diabetes, and structural heart 

disease. Recent projections suggest that more 

than 12 million individuals in the United States 

alone will be living with AF by 2030, reflecting 

the scale of this public health challenge{Kornej, 

2020 #1}(1, 2). Recent clinical guidelines 

categorize atrial fibrillation (AF) into four types: 

paroxysmal, persistent, long-standing persistent, 

and permanent. Persistent AF is an episode 

lasting longer than seven days or requiring 

medical intervention, such as medication or 

electrical therapy, to restore normal rhythm. 

Other supraventricular arrhythmias, including 

atrial flutter (AFL) and atrial tachycardia (AT), 

may present with symptoms like palpitations, 

shortness of breath, and fatigue. These 

conditions are also associated with an increased 

risk of stroke and heart failure. Direct current 

cardioversion (DCCV) is a critical treatment 

option for restoring sinus rhythm in patients 

experiencing symptomatic atrial arrhythmias, 

especially when medication for rhythm control is 

ineffective or not well-tolerated. The procedure 

involves delivering a synchronized electrical 

shock to produce global myocardial 

depolarization, allowing the sinoatrial node to 

regain control of the heart rhythmOver the years, 

many clinical, electrocardiographic, and 

echocardiographic variables have been studied as 

potential predictors of both immediate 

procedural success and long-term maintenance 

of sinus rhythm. However, the existing literature 

is heterogeneous, and findings are not 

consistently reliable across different studies. 

While some research emphasizes the duration of 

arrhythmia before cardioversion as a significant 

factor in determining long-term rhythm stability, 

others have not identified any single reliable 

predictor. Recently, researchers have also 

focused on electrocardiographic markers and 

advanced signal-processing techniques as 

potential tools to enhance patient selection and 

improve the prediction of cardioversion 

outcomes. Despite the frequent use of electrical 

cardioversion (ECV), there is limited evidence 

detailing its outcomes in specific regional or 

institutional contexts. Such localized data are 

crucial for understanding real-world practice 

patterns, optimizing patient selection, and 

informing resource allocation. With this in mind, 

the present study aims to evaluate the outcomes 

of ECV among patients with atrial arrhythmias 

treated at Afshar Hospital in Yazd, Iran. 

Specifically, we seek to determine the 

immediate. 

 

Materials and Methods 

Study Design and Setting 

This analytical cross‑sectional study was carried 

out at Afshar Hospital, a major tertiary care 

center in Yazd, Iran. The study lasted five years, 

from March 2015 to March 2020. The 

researchers obtained all data retrospectively 

from existing medical records. The study 

protocol was reviewed and approved by the 

Institutional Ethics Committee of the Islamic 

Azad University, Yazd Branch (Ethics Code: 

IR.IAU.KHUISF.REC.1399.253). 

 

Study Population and Sampling 
The study population comprised all adult 

patients (aged 18 years or older) who underwent 

electrical cardioversion for supraventricular 

arrhythmias, specifically atrial fibrillation, atrial 

flutter, or atrial tachycardia, at Afshar Hospital 

in Yazd, Iran. Using a census sampling 

approach, all eligible patients with complete and 

accessible medical records were included, 

resulting in an initial identification of 80 

patients. The exclusion criteria consisted of 

incomplete documentation, missing pre-

procedure or post-procedure ECGs, and 

arrhythmias that fell outside the predefined 

categories. Consequently, the final analytical 

sample included 75 patients. 

 

Inclusion and Exclusion Criteria 
Patients were eligible for inclusion if they were 

18 years of age or older, had a confirmed 

diagnosis of supraventricular arrhythmia, 

specifically atrial fibrillation (AF), atrial flutter 

(AFL), or atrial tachycardia (AT), and had 

undergone at least one session of electrical 

cardioversion. Documented electrocardiographic 

findings in the medical record were the basis for 

the diagnosis of arrhythmia. Patients were 

excluded if they had a history of coronary artery 

bypass grafting (CABG), were pregnant at the 

time of the procedure, or had incomplete medical 

records that did not allow extraction of the 

required clinical or procedural data. 

 

Data Collection Tool and Procedure 

Data were collected retrospectively from 

patients’ medical records using a structured 

checklist developed by the principal investigator. 
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The checklist included two main components: 

• Demographic and Clinical Characteristics: This 

section captured age, sex, history of cardiac 

disease (including coronary artery disease and 

cardiomyopathy), history of valvular heart 

disease, presence of diabetes mellitus, presence 

of hypertension, and smoking status. 

• Cardioversion and Outcome Data: This section 

documented the type of arrhythmia (AF, AFL, 

atypical AFL, AT, LAT, or combined AF/AT), 

the patient’s left ventricular ejection fraction 

(LVEF) as reported on echocardiography, the 

number of cardioversion attempts, the immediate 

success of the procedure (defined as restoration 

of sinus rhythm within minutes of the electrical 

shock), and the occurrence of arrhythmia 

recurrence after a successful cardioversion. 

 

Statistical Analysis 
All statistical analyses were conducted using 

SPSS (version 26.0; SPSS Inc., Chicago, IL, 

USA). Descriptive statistics summarized the 

demographic and clinical characteristics of the 

study population. Categorical variables, 

including sex, history of cardiac or valvular 

disease, presence of diabetes or hypertension, 

smoking status, type of arrhythmia, immediate 

success of cardioversion, and recurrence, were 

reported as frequencies and percentages. Age, 

the only continuous variable in the dataset, was 

summarized as mean ± standard deviation (SD). 

Pearson’s chi-square test was used to examine 

associations among categorical variables. 

Specifically, the test evaluated the relationship 

between immediate cardioversion success 

(dependent variable) and several independent 

variables, including history of cardiac disease, 

history of valvular disease, diabetes, 

hypertension, smoking status, LVEF category 

(<35%, 36–49%, >50%), and type of arrhythmia. 

The same approach was used to assess the 

association between arrhythmia recurrence and 

these clinical variables, as well as its 

relationship with immediate success. All 

statistical tests were two-tailed, and a p-value 

less than 0.05 was considered statistically 

significant. The findings are presented in tabular 

form and supported by narrative descriptions in 

the Results section. 

 

Ethical Considerations 

The study was conducted in accordance with the 

ethical principles outlined in the Declaration of 

Helsinki. Because the research relied solely on a 

retrospective review of medical records, the 

institutional ethics committee waived the 

requirement for informed consent. All patient 

information was handled confidentially, and data 

were used exclusively for research and statistical 

purposes. The research team ensured careful, 

transparent, and accurate reporting throughout 

the study. 

 

Results 
The study included 75 patients with atrial 

arrhythmias who underwent electrical cardioversion 

at Afshar Hospital in Yazd. As summarized in Table 

1, 45 patients (60%) were male and 30 (40%) were 

female. A history of cardiac disease was 

documented in 40 patients (53.3%), while 35 

(46.7%) had no prior cardiac diagnosis. Valvular 

heart disease was present in 23 patients (30.7%), 

whereas 52 (69.3%) had no evidence of valvular 

involvement. Hypertension was identified in 20 

patients (26.7%), and 55 (73.3%) were 

normotensive. Diabetes mellitus was reported in 13 

patients (17.3%), with 62 (82.7%) having no history 

of diabetes. Most individuals in the cohort were 

nonsmokers; only 4 patients (5.3%) reported a 

history of smoking, while 71 (94.7%) denied 

tobacco use. With respect to the index arrhythmia, 

atrial fibrillation (AF) was the most common 

presentation, observed in 33 patients (44%). Atrial 

tachycardia (AT) accounted for 20 cases (26.7%), 

and typical atrial flutter (AFL) was identified in 14 

patients (18.7%). Less frequent arrhythmia types 

included left atrial tachycardia (LAT) in 4 patients 

(5.3%) and atypical AFL in 3 patients (4%). A 

combined pattern of AF and AT was documented in 

only one patient (1.3%). Overall, the study 

population demonstrated a moderate burden of 

cardiovascular comorbidities, with AF representing 

the predominant atrial arrhythmia at presentation 

Table 1. 
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Table 1. Baseline clinical characteristics and distribution of atrial arrhythmia types among patients undergoing 

electrical cardioversion 

Variable Category Frequency Percentage Variable Category Frequency Percentage 

 

Sex 

Male 45 60  

 

 

 

 

Arrhythmia 

Type 

Atrial 

Fibrillation 

(AF) 

33 44 

Female 30 40 Atrial 

Flutter 

(AFL) 

14 18.7 

 

History of 

Cardiac 

Disease 

Yes 40 53.3 Atypical 

AFL 

3 4 

No 35 46.7 Atrial 

Tachycardia 

(AT) 

20 26.7 

 

History of 

Valvular 

Disease 

Yes 23 30.7 Left Atrial 

Tachycardia 

(LAT) 

4 5.3 

No 52 69.3 AF and AT 1 1.3 

 

Diabetes 

Mellitus 

Yes 13 17.3  

 

Smoking 

History 

Yes 4 5.3 

No 62 82.7 No 71 94.7 

 

Hypertension 

Yes 20 26.7    

No 55 73.3    

   Values are reported as frequency (n) and percentage (%). All categories reflect the information documented in 

patients’ medical records during the study period. 

 

As shown in Table 2, none of the baseline 

comorbidities were statistically significantly 

associated with the immediate success of 

electrical cardioversion. Among patients who 

achieved immediate restoration of sinus rhythm, 

51.5% (n = 35) had a history of heart disease, 

compared with 71.4% (n = 5) in the non-success 

group (p = 0.314). Similar patterns were 

observed for other comorbidities: the proportions 

of patients with valvular heart disease (30.9% vs. 

28.6%, p = 0.635), diabetes mellitus (17.6% vs. 

14.3%, p = 0.823), hypertension (26.5% vs. 

28.6%, p = 0.905), and a history of smoking 

(4.4% vs. 14.3%, p = 0.268) were comparable 

between the two groups. Left ventricular systolic 

function also showed no meaningful differences 

between patients with and without immediate 

success (p = 0.635). In the immediate-success 

group, 33.8% had an LVEF <35%, 27.9% had an 

LVEF of 36–49%, and 38.2% had an LVEF 

>50%. These proportions were similar in the 

non-success group, where 42.9%, 28.6%, and 

28.6% of patients fell into the respective LVEF 

categories. A comparable pattern was observed 

for arrhythmia type (p = 0.798). Among patients 

with immediate success, atrial fibrillation, atrial 

flutter, and atrial tachycardia accounted for 

44.1%, 23.5%, and 32.4% of cases, respectively. 

In contrast, the non-success group showed 

distributions of 42.9%, 14.3%, and 42.9% for the 

same arrhythmia types. Taken together, these 

findings indicate that in this cohort, immediate 

cardioversion success did not appear to be 

strongly influenced by baseline comorbidities, 

left ventricular ejection fraction, or the specific 

subtype of atrial arrhythmia Table 2. 
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Table 2. Association of baseline comorbidities, left ventricular ejection fraction, and atrial arrhythmia type with the 

immediate success of electrical cardioversion 

Variable Category 
Immediate Success 

Yes (%) (n) 

Immediate Success 

No (%) (n) 
P-value 

History of Heart Disease Yes 51.5% (35) 71.4% (5) 0.314 

No 48.5% (33) 28.6% (2) 

History of Valvular Disease Yes 30.9% (21) 28.6% (2) 0.635 

No 69.1% (47) 71.4% (5) 

History of Diabetes Yes 17.6% (12) 14.3% (1) 0.823 

No 82.4% (56) 85.7% (6) 

History of Hypertension Yes 26.5% (18) 28.6% (2) 0.905 

No 73.5% (50) 71.4% (5) 

History of Smoking Yes 4.4% (3) 14.3% (1) 0.268 

No 95.6% (65) 85.7% (6) 

 

LVEF 

<35% 23 (33.8%) 3 (42.9%)  

0.635 36–49% 19 (27.9%) 2 (28.6%) 

>50% 26 (38.2%) 2 (28.6%) 

 

Type of Arrhythmia 

AF 30 (44.1%) 3 (42.9%)  

0.798 AFL 16 (23.5%) 1 (14.3%) 

AT 22 (32.4%) 3 (42.9%) 

Values are presented as n (%). Comparisons between the immediate-success and non-success groups 

were performed using chi-square or Fisher’s exact tests, as appropriate. All statistical tests were 

two-tailed. 

 

As shown in Table 3, arrhythmia recurrence 

during follow-up was identified in 23 of 68 

patients (33.8%), while the remaining 45 patients 

(66.2%) remained free of recurrent atrial 

arrhythmias. Overall, there were no meaningful 

differences in major cardiovascular comorbidities 

between patients with and without recurrence. A 

history of cardiac disease was documented in 

55.6% of patients without recurrence and 43.5% 

of those with recurrence (p = 0.346). Likewise, 

valvular heart disease was present in 33.3% of 

patients without recurrence and 26.1% of those 

with recurrence (p = 0.541). The proportions of 

patients with diabetes mellitus (15.6% vs. 21.7%; 

p = 0.527), hypertension (26.7% vs. 26.1%; p = 

0.959), and a history of smoking (6.7% vs. 0%; p 

= 0.205) were also similar across groups. Left 

ventricular ejection fraction (LVEF) demonstrated 

a non-significant trend toward lower systolic 

function among patients with recurrence. Nearly 

half of the recurrence group (47.8%) had an 

LVEF <35%, compared with 26.7% of those 

without recurrence. In contrast, preserved systolic 

function (LVEF >50%) was observed in 30.4% of 

patients with recurrence and 42.2% of those 

without recurrence (p = 0.218). The distribution 

of atrial arrhythmia types was also comparable 

between groups (p = 0.731). Among patients 

without recurrence, atrial fibrillation, atrial flutter, 

and atrial tachycardia accounted for 42.2%, 

22.2%, and 35.6% of cases, respectively. The 

corresponding proportions in the recurrence group 

were 47.8%, 26.1%, and 26.1%. In contrast to the 

other variables, the immediate procedural 

outcome showed a clear and statistically 

significant association with recurrence. All 

recurrence events occurred among patients who 

initially achieved successful cardioversion, 

whereas no recurrences were observed in those 

without immediate success p = 0.001; Table 3. 
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Table 3. Association of baseline comorbidities, left ventricular ejection fraction, arrhythmia type, and immediate 

cardioversion success with atrial arrhythmia recurrence 

Variable Category Arrhythmia 

Recurrence 

No n (%) 

Arrhythmia 

Recurrence 

Yes n (%) 

P-

Value 

Cardiac 

Disease 

Yes 25 (55.6%) 10 (43.5%) 0.346 

 No 20 (44.4%) 13 (56.5%)  

Valvular 

Disease 

Yes 15 (33.3%) 6 (26.1%) 0.541 

 No 30 (66.7%) 17 (73.9%)  

Diabetes 

Mellitus 

Yes 7 (15.6%) 5 (21.7%) 0.527 

 No 38 (84.4%) 18 (78.3%)  

Hypertension Yes 12 (26.7%) 6 (26.1%) 0.959 

 No 33 (73.3%) 17 (73.9%)  

Smoking 

History 

Yes 3 (6.7%) 0 (0.0%) 0.205 

 No 42 (93.3%) 23 (100.0%)  

LVEF <35% 12 (26.7%) 11 (47.8%) 0.218 

 36–49% 14 (31.1%) 5 (21.7%)  

 >50% 19 (42.2%) 7 (30.4%)  

Values are presented as n (%). Comparisons between patients with and without arrhythmia recurrence were performed 

using chi-square or Fisher’s exact tests, as appropriate. All statistical tests were two tailed. 

 

Discussion 

Guideline-based analyses also confirm that ECV 

remains a reliable first-line rhythm-control this 

study presents a comprehensive analysis of 

outcomes of electrical cardioversion (ECV) for 

supraventricular arrhythmias in a cohort of 75 

patients at Afshar Hospital in Yazd, Iran. The 

findings show that ECV is highly effective for 

immediate restoration of sinus rhythm, with a 

success rate of 90%. This strong acute efficacy 

aligns with contemporary international studies 

reporting immediate success rates of 80–95% 

among patients with AF and AFL undergoing ECV 

(3, 9). Recent guideline-based analyses also 

confirm that ECV remains a reliable first-line 

rhythm-control strategy in symptomatic patients 

(10, 11). One of the most important findings of our 

study is the lack of association between immediate 

procedural success and a wide range of patient-

specific factors. Demographic variables (age, sex), 

common comorbidities (cardiac disease, valvular 

disease, diabetes, hypertension), behavioral factors 

(smoking), arrhythmia type (AF, AFL, AT), and 

baseline cardiac function (LVEF) did not 

significantly influence acute success. Similar 

findings have been reported in recent studies, 

which show that traditional clinical variables have 

limited predictive value for immediate ECV 

success, whereas procedural factors such as pad 

placement, shock energy, and waveform 

characteristics may play a more prominent role 

(12, 13). These findings suggest that the acute 

response to ECV is influenced more by the 

electrophysiological state of the atria at the time of 

shock delivery than by chronic comorbidities (14). 

However, the study also underscores a critical 

limitation of ECV: its inability to ensure long- term 

freedom from arrhythmia. Our data showed a 

recurrence rate of 33.8% among patients who 

initially achieved sinus rhythm, consistent with 

recent reports describing recurrence rates of 30–

60% within the first year after cardioversion (15, 

16). The significant association between immediate 

success and recurrence reflects that patients who 

fail to convert have no opportunity for documented 

relapse. Among those who do convert, however, 

recurrence remains common, highlighting that 

immediate success is necessary but not sufficient 

for long-term rhythm control (10). Our analysis of 

predictors of recurrence among successfully 

treated patients yielded negative results. We found 

no significant association between recurrence and 

any of the examined clinical variables, including 

comorbidities, LVEF, or arrhythmia type. This is 

consistent with recent systematic reviews showing 
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that commonly measured clinical and 

echocardiographic parameters often fail to reliably 

predict long-term maintenance of sinus rhythm 

after cardioversion (17). These findings support the 

concept that recurrence is multifactorial, 

potentially influenced by factors not captured in 

our retrospective dataset, such as atrial fibrosis, 

arrhythmia duration, inflammatory markers, and 

post-procedural antiarrhythmic therapy (18). The 

demographic finding that males constituted a larger 

proportion (60%) of the patient population is 

consistent with contemporary epidemiological data 

showing a higher prevalence of AF and related 

arrhythmias in men (19). The predominance of AF 

(44%) as the most common arrhythmia in our 

cohort also aligns with global evidence identifying 

AF as the most prevalent sustained arrhythmia 

worldwide (20). The study has several limitations. 

Its retrospective cross-sectional design limits the 

ability to determine the precise timing and burden 

of recurrence and may underestimate 

asymptomatic events. The sample size, although 

adequate for primary outcomes, may have been 

underpowered to detect subtle associations, 

particularly for less common variables such as 

smoking. Additionally, important predictors of 

recurrence—such as arrhythmia duration, left atrial 

size, atrial fibrosis, and antiarrhythmic drug use—

were not available in our dataset. These factors 

have been increasingly recognized as important 

contributors to long-term rhythm outcomes in 

recent literature. In conclusion, while ECV remains 

an effective tool for acute rhythm control, its long-

term success is limited by substantial recurrence 

rates. Baseline clinical characteristics, LVEF, and 

arrhythmia subtype did not reliably predict either 

immediate success or recurrence in our cohort. 

Future research should prioritize prospective, 

longitudinal studies incorporating advanced 

imaging, biomarkers, and standardized 

pharmacological management to improve 

prediction models and enhance long-term rhythm 

control. 

 

Conclusion 

Electrocardioversion is a highly effective 

procedure for the immediate restoration of sinus 

rhythm in patients with supraventricular 

arrhythmias, regardless of underlying 

comorbidities or arrhythmia type. Nonetheless, a 

considerable proportion of patients who achieve 

initial success experience recurrence, underscoring 

the importance of effective long-term management 

strategies. Thus, electrocardioversion should be 

considered a primary therapeutic option for 

symptomatic patients, but it must be accompanied 

by a comprehensive follow-up plan to reduce the 

risk of relapse. 

 

Acknowledgments 

The authors express their sincere gratitude to the 

staff of Afshar Hospital in Yazd for their 

invaluable assistance with data collection. We also 

extend our thanks to Dr. S.M.R. Mortazavizadeh 

and Dr. H. Fallahzadeh for their expert guidance 

and supervision throughout this research project. 

 

Authors’ Contributions 

Conceptualization: Dr. Seyed Mostafa Seyed 

Hossaini Tezerjani  

Data Collection: Dr. Sepideh Ranjbar 

Mohammadtaghi . Dr Analysis:

Farnoosh Ghomi ,Sarebanhassanabadi 
Manuscript Drafting: Dr. Faezeh Dehghani-Tafti, 

Parisa Peigan and Farnoosh Ghomi 
 

Funding 
This research received no specific grant from any 

funding agency in the public, commercial, or not-

for-profit sectors. 

 

Conflicts of Interest 
The authors declare that they have no conflicts of 

interest related to this study. 

 

Ethical Statement 

The study protocol was reviewed and approved by 

the Institutional Ethics Committee of the Islamic 

Azad University, Yazd Branch (Ethics Code: 

IR.IAU.KHUISF.REC.1399.253).

 

 

References 
1. Kornej J, Börschel CS, Benjamin EJ, et al. 

Epidemiology of atrial fibrillation in the 21st century: 

novel methods and new insights. Circ Res. 

2020;127(1):4-20. 

2. Morrison LJ, Sandroni C, Grunau B, et al. Organ 

donation after out-of-hospital cardiac arrest: a scientific 

statement from the International Liaison Committee on 

Resuscitation. Circulation. 2023;148(10):e120-e146. 

3. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC 

Guidelines for the diagnosis and management of atrial 

http://cbj.ssu.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sareban%20Hassanabadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32363020
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sareban%20Hassanabadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32363020


50                                                                                                                      Ranjbar S, Sarebanhassanabadi M, Dehghani-Tafti F, et al. 

Cardiovasc Biomed J 2025; 5(2): 43-50. http://cbj.ssu.ac.ir                                                                                          CC BY NC 4.0 

fibrillation developed in collaboration with the European 

Association for Cardio-Thoracic Surgery (EACTS) The 

Task Force for the diagnosis and management of atrial 

fibrillation of the European Society of Cardiology (ESC) 

Developed with the special contribution of the European 

Heart Rhythm Association (EHRA) of the ESC. Eur 

Heart J. 2021;42(5):373-498. 

4. Joglar JA, Chung MK, Armbruster AL, et al. 2023 

ACC/AHA/ACCP/HRS guideline for the diagnosis and 

management of atrial fibrillation: a report of the 

American College of Cardiology/American Heart 

Association Joint Committee on Clinical Practice 

Guidelines. J Am Coll Cardiol. 2024;83(1):109-279. 

5. Janson CM, Millenson ME, Okunowo O, et al. 

Incidence of life-threatening events in children with 

Wolff-Parkinson-White syndrome: Analysis of a large 

claims database. Heart Rhythm. 2022;19(4):642-647. 

6. San Antonio R, Pujol-López M, Guasch E, et al. 

Subcutaneous implantable cardioverter-defibrillator 

infection affecting deep tissues: is it always mandatory to 

remove the device? Europace. 2020;22(5):776. 

7. Chen CC, Chung FP, Lin YJ, et al. Spatiotemporal 

differences in precordial electrocardiographic amplitude 

before and after flecainide provocation are associated 

with a history of unstable ventricular arrhythmia in 

Brugada syndrome. J Cardiovasc Electrophysiol. 

2021;32(3):758-765. 

8. Van der Ree MH, Dieleman EM, Visser J, et al. Non-

invasive stereotactic arrhythmia radiotherapy for 

ventricular tachycardia: results of the prospective 

STARNL-1 trial. Europace. 2023;25(3):1015-1024. 

9. January CT, Wann LS, Calkins H, et al. 2019 

AHA/ACC/HRS focused update of the 2014 

AHA/ACC/HRS guideline for the management of 

patients with atrial fibrillation: a report of the American 

College of Cardiology/American Heart Association Task 

Force on Clinical Practice Guidelines and the Heart 

Rhythm Society. J Am Coll Cardiol. 2019;74(1):104-

132. 

10. Charitakis E, Dragioti E, Stratinaki M, et al. Predictors 

of recurrence after catheter ablation and electrical 

cardioversion of atrial fibrillation: an umbrella review of 

meta-analyses. Europace. 2023;25(1):40-48. 

11. Tokioka S, Fukamizu S, Kimura T, et al. The effect of 

posterior wall isolation for persistent atrial fibrillation on 

recurrent arrhythmia. J Cardiovasc Electrophysiol. 

2021;32(3):597-604. 

12. Tourni M, Han SJ, Weber R, et al. Electromechanical 

Cycle Length Mapping for atrial arrhythmia detection 

and cardioversion success assessment. Comput Biol 

Med. 2023;163:107084. 

13. Skalska P, Kurpaska M, Krzesiński P. Predictors of 

atrial fibrillation recurrence following a successful 

electrical cardioversion—narrative review. Cardiol J. 

2025. 

14. Suzuki A, Lehmann HI, Wang S, et al. Biophysical 

properties, efficacy, and lesion characteristics of a new 

linear cryoablation catheter in a canine model. Heart 

Rhythm. 2020;17(11):1967-1975. 

15. Cochrane A. Aortic Valve Prosthetic Endocarditis 

Remains a Challenging Problem. Heart Lung Circ; 2018 

;27(3):274-275. 

16. Vaz I, Kumar A, Ebner B. Spontaneous coronary artery 

dissection: a potentially devastating cardiovascular 

disease in young women. Clin Cardiol. 2020;43(9):925. 

17. Goette A, Lendeckel U. Atrial cardiomyopathy: 

pathophysiology and clinical consequences. Cells. 

2021;10(10):2605. 

18. Bai Y, Guo S-D, Shantsila A, et al. Modelling 

projections for the risks related with atrial fibrillation in 

East Asia: a focus on ischaemic stroke and death. 

Europace. 2018;20(10):1584-1590. 

19. Dzaye O, Dardari ZA, Cainzos-Achirica M, et al. 

Incidence of new coronary calcification: time to 

conversion from CAC= 0. J Am Coll Cardiol. 

2020;75(13):1610-1613. 

20. Kusano K, Yamane T, Inoue K, et al. The Japanese 

catheter ablation registry (J‐AB): annual report in 2021. 

JArrhythm.2023;39(6):853-859.

 

http://cbj.ssu.ac.ir/

