
The 6-Year Single-Center Cardiac Electrophysiologic Study 
Experience on 1152 Patients for Cardiac Arrhythmia 
Adiagnosis and Treatment

Objective: Cardiac electrophysiology study (EPS) is an invasive procedure performed for diagnosis and treatment of cardiac arrhythmias. The aim of our 
study was to assess our 6-year EPS experience and to compare our data with the complication rate published in the literature.

Methods: We included 1152 patients who were diagnosed and treated for cardiac arrhythmia in our hospital between 2000-2006. The demographic data 
of all patients with a presumptive diagnosis of arrhythmia, EPS indications, treatment procedures, and complications were recorded.

Results: Six hundred and seventy-three of 1152 (58%) patients enrolled in the study were males with a mean age of 49.6 years, and 479 (42%) were females 
with a mean age of 48 years. One hundred and fifty-six (13.5%) patients had bradyarrhythmia, 596 (51.8%) patients had supraventricular tachycardia, 400 
(34.7%) had ventricular tachycardia. One patient had complete AV block, one patient had hemopericardium, one patient had pericardial tamponade, one 
patient had pneumothorax, one patient had right thrombophlebitis one patient had sheath fracture, and one patient died after left popliteal emboliza-
tion. Total mortality rate was 0.6%.

Conclusion: The EPS performed in experienced centers with the same team for a long period of time results in low complication rate.
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Introduction

Palpitation comprises approximately 20% of all cardiac complaints. Non-invasive tests are fre-
quently used clinically to determine the reasons for these complaints (1). An electrophysiological 
study (EPS) is an invasive procedure to evaluate conduction pathways and stimulation focuses 
with electrical activity in the heart (2). With the popularity of EPS, cardiac arrhythmia manage-
ment has drastically changed (3). EPS is the preferred process for the final diagnosis of the dys-
function of physiological stimulation centers and conduction pathways and for the detection of 
extra stimulation centers and conduction pathways. Furthermore, EPS has been successfully used 
with low complication rates, with technological support in experienced centers in invasive pro-
cedures such as the ablation of accessories stimulation points and conduction pathways, the ap-
plication of permanent pacemaker and defibrillator, and cardiac resynchronization therapy (1, 2).

The aim of this study is to retrospectively investigate complications in 1152 patients who under-
went diagnostic and treatment procedures for cardiac arrhythmia by an experienced single center 
and the same team between 2000 and 2006.

Methods

The patient files at İstanbul University Cardiology Institute were retrospectively evaluated by 
scanning the complications caused by diagnostic electrophysiology, catheter ablation, device 
implantation [intracardiac defibrillator (ICD), permanent pacemaker, and loop recorder), and 
radiofrequency (RF)] for supraventricular and ventricular tachyarrhythmia. Ablation procedures 
were classified according to the arrhythmias stimulated by standard electrophysiological defini-
tions and techniques. Patients with AV nodal reentrant tachycardia (AVNRT) (typical and atypical) 
independent of structural heart disease, AV reentrant tachycardia including latent or manifest 
accessory pathway, clockwise or anticlockwise right and left atrium originated atrial flutter, focal 
or macro reentrant atrial tachycardia, pulmonary vein isolation, and atrial fibrillation and ven-
tricular tachycardia were included in the study.

Ablation procedures were performed using standard mapping and ablation techniques. In more 
than 99% of the cases, a 4-mm tipped RF energy ablation catheter was used. An 8-mm tipped 
catheter was used in most procedures related to atrial flutter. A power source with 50–60 Co heat 
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provided the needed RF energy. RF energy was applied between 
30 s and 2 min, and it was accompanied by continuous electro-
cardiography (ECG), intracardiac electrogram, and intermittent 
fluoroscopy. 

All patients were taken to the catheterization laboratory after 12 h 
of fasting. Propofol, fentanyl, and midazolam were administered 
for sedation by an anesthesiologist while monitoring blood pres-
sure, oxygen saturation, and ECG. Coronary sinus access was con-
ducted through the left femoral vein pathway using a decapolar 
catheter routinely. Right ventricle and His catheters were used by 
the right femoral vein pathway. Detailed electrophysiological eval-
uation was performed using standard stimulation and recording 
techniques for establishing accurate diagnosis and performing ab-
lation in the correct region. The routine retrograde aortic approach 
through the left femoral artery was used for left side originated 
accessory pathways. Access to the right-sided accessory pathway 
provided through the right femoral vein was performed using the 
anterior or posterior aspect of the left anterior oblique image. 
Slow pathway ablation in patients with AVNRT was often done us-
ing the right anterior oblique view. ICD or permanent pacemaker 
implantation was performed by left subclavian puncture using the 
left pectoral region. Prior to implantation, all patients were given 
routine intravenous cefazolin 2 g. After the procedure, chest X-ray 
and transthoracic echocardiography control were performed for 
all patients. All patients were monitored for 24 h after the proce-
dure. They were evaluated by ECG before they were discharged. 
The study was approved by the local ethics committee. Because 
the study was designed for retrospectively evaluating patient files, 
consent from patients was not needed. 

Complications and Monitoring
Patients were followed-up in an outpatient clinic and by telephone 
for 24 weeks after EPS or device implantation. Complications were 
divided into three groups according to the severity or permanence 
of the event:

1.  Major or life-threatening complications: death, myocardial 
infarction, embolic stroke with transient or persistent neurologic 
symptoms, death, myocardial infarction, permanent cardiac con-
duction block (2nd or 3rd degree), major valve damage, or pulmo-
nary embolism

2.  Serious complications: deep vein thrombosis, pericardial ef-
fusion requiring drainage, pseudoaneurysm, disturbance of the 
lead following AV nodal ablation and transient cardiac conduction 
block

3.  Minor complications: hematoma, pericardial effusion, and peri-
carditis without pericardial tamponade.

Statistical analysis
Results were presented with numerical data, and descriptive anal-
yses were given in mean±SD.

Results

The study included 1152 patients who underwent EPS for the di-
agnosis and treatment of cardiac arrhythmia in Istanbul University 
Cardiology Institute between 2000 and 2006. The characteristics 
of the patients are summarized in Table 1. The mean age of the 

patients included in the study (±SD) was 49±16 years (age range 
10-81), and 673 (58%) patients were males (Table 1). EPS was per-
formed in 156 patients (13.5%) for bradyarrhythmia, in 596 (51.8%) 
for supraventricular tachyarrhythmia, and in 400 (34.7%) for ven-
tricular tachyarrhythmia (Table 1). In total, 789 (68.5%) patients 
were diagnosed. Two hundred twenty-two (19.28%) patients un-
derwent supraventricular tachycardia (SVT) ablation, and 6 (0.52%) un-
derwent ventricular tachycardia (VT) ablation. Also, device (ICD, pace-
makers) implantation was performed in 135 (11.7%) patients (Table 2).

Of the 1152 patients who underwent EPS for diagnosis and treat-
ment purposes, 7 (0.6%) displayed complications (Table 2). The 
numbers and rates of complications are summarized in Table 2. 
The maximum number of complications proportional to the num-
ber of procedures performed (4, 0.5%) was observed in diagnostic 
procedures. While no complications were monitored in VT abla-
tion, 1 (0.74%) case of pneumothorax complication was observed 
after the implantation of a pacemaker. Furthermore, 1 case of 
thrombophlebitis (0.9%) and 1 case of complete AV block were 
observed during SVT ablation (Table 2). Regardless of the type of 
procedure, hematoma that required blood transfusion, stroke, or 
cases resulting in mortality were not observed. 

Discussion 

Electrophysiological study (EPS) is an invasive procedure that is 
used in the diagnosis and treatment of cardiac arrhythmia (4). 
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Table 1. EPS indications, patient numbers, and gender rates

 Bradyarrhythmia  SVT VT TOTAL

Patient (n, %) 156 596  400  1152 
 (%13.5) (%51.8) (%34.7)

Male (n, %) 82 282 309 673 
 (%12.2) (%41.9) (%45.9) (%58.4)

Female (n, %) 74 314 91 479 
 (%15.45) (%65.55) (%19) (%41.6)

SVT: supraventricular tachyarrhythmia; VT: ventricular tachyarrhythmia; EPS: 
electrophysiological study

Table 2. Complications developing depending on the types 
of the procedures and their rates

 DIAGNOSTIC SVT ABL VT ABL DEVICE IMP. 
 (n=789) (n=222) (n=6) (n=135)

Arterial embolism 1   

Sheat fracture 1   

Tamponade 1   

Hemopericardium  1   

Thrombophlebitis   1  

Complete AV block  1  

Pneumothorax     1

Total  4 (0.5%)  2 (0.9%)  0   1 (0.74%)

Total (n, %) 7/1152, 0.6%   

SVT ABL: supraventricular ablation; VT ABL: ventricular ablation; Device IMP: 
ICD, Pacemaker implantation



It has a high procedural success rate and results in different 
major and minor complications (5). For low-volume centers in 
particular, it is stated that complication rates are higher. In our 
study, the major and minor complication rates of EPS, which 
were implemented in a single center by a single team for diag-
nosis and treatment, were presented in accordance with those 
in literature. 

In literature, various complication rates for different EPS were 
reported. Depending on the procedure, the EPS complication 
rate was found to be 1.76% in 1000 patients and 0.66% in a mul-
ticenter study (4, 5). The multi-center European Radiofrequency 
Ablation survey reported the complication rate to be 5.1% (6), 
whereas the survey of the North American Society of Pacing and 
Electrophysiology reported the complication rate to be 2.1% in 
their single-center ablation study conducted on various tachyar-
rhythmias (7).

In addition, the rate of major complications was reported to be 
1.04% in the 2005 Spanish catheter ablation records (8). Prashant 
Bharadwaj et al. (3) found the complication rate to be 0.45% in 
their 10-year single-center EPS experience. Giles E O’Hara et al. 
(9) reported the rate to be 1.4 % in their 14-year ablation expe-
rience with 5330 patients. In our country, while the non-fatal 
complication rate was observed to be 8.3% in the ablation series 
including 125 patients, in the study conducted by Kamil Adalet 
et al. (10), it was 7.6% in the ablation procedure performed in 79 
patients by Erdem Diker et al. (11). In the pediatric group, Pasha 
Mosaed et al. (12) found this rate to be 4.2% in their single-center 
ablation process performed in 112 patients. As for the mortality 
rates, Horowitz et al. (4) observed a rate of 0.01%, and a rate of 
0.03% was reported in Spanish records (8). In our study, the total 
complication rate was found to be 0.06%, and no mortality was 
observed. Considering the existing studies in literature, various 
complication rates from 5.1% to 0.45% exist, and the experience 
of the center and the differences between the teams that per-
form EPS and monitor patients after the procedures might be 
responsible for these different results. Comparing the results of 
our study with those in existing literature, a rate of 0.6 % is con-
sistent with that found in literature, but it is low compared with 
the general values. This situation shows that performing EPS in 
an experienced high-volume single center by the same team and 
again following patients by the same team in the same center 
are safe and effective in the diagnosis and treatment of cardiac 
arrhythmia and that they are an important factor for reducing 
complication rates.

Our study is a database analysis. All procedures were retrospec-
tively analyzed. Because EPS does not constitute an indication to 
perform routine echocardiography, routine echocardiography af-
ter the procedure was not performed for all patients. As a result, 
silent pericardial effusion cases developing rarely might have 
been overlooked, and for this reason, total complication rates 
might have become relatively lower because of not being able to 
obtain the accurate pericardial effusion rate. 

Furthermore, complications were recorded during the hospital-
ization and follow-up stages (4 to 24 weeks after ablation), and 
a database was composed. In addition, possible complications 
occurring in a few patients might not have been detected be-

cause they could not be monitored after the procedure. Finally, 
single-center data may not represent the valid performances of 
all other centers.

Conclusion

Electrophysiological study is an approved invasive procedure 
used with high success and various complication rates in the 
diagnosis and treatment of cardiac arrhythmias. According to 
our experience, despite the wide age range and various proce-
dural practices, EPS with one centralized team can be safe and 
effective. Similarly, EPS performed in experienced, high-volume 
centers by the same team result in a similar or higher rate of 
complications than previous findings in literature.
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