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Objectives: To evaluate the quantity and duration of junctional rhythm during radiofrequency 

ablation among atrioventricular nodal reentry tachycardia (AVRNT) patients. 

Methodology: A Cross sectional study was conducted at Punjab Institute of cardiology from May 

– July, 2022. Ablations of slow pathway were executed on 50 patients who fulfilled the inclusion 

criteria using ablation catheters of 4-mm tip. Power output was kept between 35- 40 Watt with a 

temperature control at 60 °C depending upon the occurrence of junctional rhythm. The target end 

points of radio frequency ablation (RFA) were inability to either induce or spontaneously 

demonstrate clinical tachycardia. Presence of more than one atrio-ventricular (AV) nodal echo beat 

was the criteria to continue further ablations as it was considered indicator residual slow pathway. 

Data was entered in SPSS software version 21.0 and were presented as mean ± SD were used. 

Results: The mean age of the patients was 36.50 ± 7.129 years. Ablation power was titrated between 

35-40 watts (Mean 39.6 ± 1.37). The average amount of junctional beats in each patient was 57.34 

± 9.71 (73-38) with mean duration of junctional rhythm was 29.20 ± 3.47 sec. Successful ablation 

mean was 54.25 + 8.45 as compared to unsuccessful attempts of 44.32 ± 5.77 and was statistically 

significant (p<0.001). 

Conclusion: The study concluded that RFA had high success rate and a low recurrence rate with 

less complication. Junctional rhythm is a sensitive predictor of successful ablation and is a safe and 

effective way of permanent termination of AVNRT. 
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INTRODUCTION 

Among supraventricular tachycardia (SVT), atrio-

ventricular nodal reentrant tachycardia (AVNRT) is 

the commonest of all. The AVNRT includes an extra 

pathway in the atrio-ventricular node (AV node) that 

takes part in the reentry circuit.1 This is the most 

common mechanism in around 60% of the patients 

who present with the history of supraventricular 

tachycardia.2 

Regarding treatment of AVNRT, the most effect way 

is the radiofrequency ablation (RFA) of the slow 

pathway for its permanent termination. This RFA of 

the slow pathway is directed by combined information 

from fluoroscopic imaging, intra-cardiac electrograms 

pattern and the initiation of junctional rhythm (JR) 

during energy delivery.3 During RFA of the slow 

pathway, the initiation of junctional rhythm is a well-

known indicator of success in the treatment of 

AVNRT.4 Ablating the slow pathway (SP) is the 

superior treatment for atrioventricular nodal reentrant 

tachycardia (AVNRT) with a low complication rate. 

However, the ablation of the SP could result in either 

complete elimination or modification of the SP.5 

A study conducted by Iakobishvili et al, during 

successful RFA of  the slow pathway total number of 

junctional beats varied from  3 to 226  (mean 37 ± 12),  

while in ineffective RFA these beats were between 3 

to 33 (mean 15 ± 2; p=0.01).6 In another study by 

Abdel Moteleb et al, during successful RFA of the 

slow pathway the duration of JR varied  from 1.1-

113 sec (mean 19.1 ± 21.3 sec),  while in ineffective 

RFA this duration was between 1.5-18 sec (mean 

8.5 ± 7.3 sec; p=0.01).7 

We aim to evaluate the quantity and duration of 

junctional rhythm during radiofrequency ablation 

https://doi.org/10.47144/phj.v56i1.2
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among AVRNT patients although during RFA of slow 

pathway, the occurrence of junctional rhythm is a 

well-documented indicator of successful treatment of 

AVNRT and it is necessary to evaluate the amount and 

duration of accelerated junctional rhythm during RFA 

in our population. 

METHODOLOGY 

A Cross sectional study was conducted at Punjab 

Institute of cardiology from May – July, 2022 to 

evaluate the quantity and duration of junctional 

rhythm during successful radiofrequency ablation 

among patients with atrioventricular nodal re-entry 

tachycardia. A Sample size of 50 patients those were 

calculated from win-pepi ver: 11.15 to estimate a mean 

with 95% confidence level and acceptable difference 

of 6 units assuming the total duration of junctional 

rhythm ranged mean 19.1 ± 21.3 during effective 

application. Patients age 25 – 60 years of either gender 

with AVNRT undergoing radiofrequency ablation of 

the slow pathway at Punjab Institute of cardiology 

who developed accelerated junctional rhythm during 

ablation were included. Subjects with Wolff-

Parkinson-White (WPW) syndrome with AVNRT, 

Atypical AVNRT and ischemic heart disease patients 

were excluded from the study. The study was 

approved by ERB of Punjab institute of Cardiology 

and after taking an informed consent from patients, 

ablations of slow-pathway were executed on 50 

patients who fulfilled the inclusion criteria using 

decapolar coronary sinus, quadripolar high right 

atrium, right ventricle apex His catheters and an 

ablation catheter of 4-mm tip. Digital system was 

continuously recording surface electrocardiogram 

(ECG) and intra-cardiac electrograms. Filters were 

used for intra-cardiac electrograms between 40 and 

500 Hz. Induction maneuvers for tachycardia either 

burst or extra-   stimulus atrial and ventricular pacing 

were done. Provocative maneuvers with Intravenous 

isoproterenol were done for non-inducible or non-

sustained tachycardia. Once the tachycardia was 

sustained its characteristics were analyzed for the 

diagnosis of AVNRT. 4-mm tip radiofrequency 

ablation catheters were used for ablation of slow 

pathway. Power output was kept between 35- 40 Watt 

with a temperature control at 60 °C depending upon 

the occurrence of junctional rhythm. The target end 

points of RFA were inability to either induce or 

spontaneously demonstrate clinical tachycardia. 

Presence of more than 1 AV nodal echo beat was the 

criteria to continue further ablations as it was 

considered indicator residual slow pathway. The 

duration and quantity of junctional rhythm were 

measured. At 1 month follow up the standard 12-lead 

electrocardiogram (ECG) was recoded in all patients. 

In case of recurrent symptoms further testing like 

holter monitoring done if required. SPSS software 

version 21.0 was used for statistical analysis. For the 

calculation of normally distributed parameters 

descriptive statistics in terms of mean ± SD were used. 

While for skewed parameters median and interquartile 

range were used. Independent t test was applied to 

assess statistical significance for number and duration 

of junctional beats in successful and unsuccessful 

ablation with p < .05 as statistical significance. 

RESULTS 

This study was done on 50 patients with narrow 

complex tachycardia which turned out to be AVNRT 

on electrophysiological studies. The mean age of the 

patients was 36.50 ± 7.129 (range 20 -50 years). Male 

patients were 19 (38%) and female patients were 

31(62%). Mean tachycardia cycle length was 296 ± 

27.99 msec. Ablation power was titrated between 35-

40 watts (Mean 39.6 ± 1.37).  

Table 1: Demographic and clinical characteristics 

of patients 
  Summary 

Total (N) 150 

Age  (years) 36.50 ± 7.129 

25 - 35 years 44.0% (22) 

36 - 50 years 56.0% (28) 

Gender 

Male 38.0% (19) 

Female 62.0% (31) 

Transient AV Block 

Yes 2.0% (1) 

No 98.0% (49) 

Recurrence of AVNRT at 1 Month 

Yes 2.0% (1) 

No 98.0% (49) 

The average number of ablation attempts on each 

patient was 2.64 ± 0.63 with amount of junctional 

beats in each patient was 57.34 ± 9.71 (73-38). Mean 

duration of junctional rhythm was 29.20 ± 3.47 sec. 

Table 2: Radiofrequency ablation parameters 

among subjects 

Variables n= 50 Mean + SD 
Minim

um 

Maxim

um 

Tachycardia Cycle 

Length (m-sec) 

296.00 ± 

27.994 
240 360 

Ablation Power 
(Watts) 

39.60 ± 1.370 35 40 

No. of Junctional beats 57.34 ± 9.713 38 73 

No. Ablation Attempts 2.64 ± .631 2 4 

Total Duration of 
Junctional beats 

29.20 ± 3.470 23 36 

No. of Echo Beats 0.04 ± 0.198 0 1 
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Only 1 AV echo beats was seen in 4 patients during 

programmed stimulation after RFA. Only 1 patient 

(2%) had transient AV block during procedure which 

was resolved on follow up at 1 month. At follow up of 

1 month only 1 patient had recurrence of AVNRT who 

had least number of junctional beats (38) during RFA. 

There was no difference in these parameters between 

patients in relation of gender except ablation power 

(38.95 ± 2.09 vs. 40; p=0.007). Out of total 132 

ablation attempts 50 (37.8%) were successful (Table 

3). 

Table 3: Radiofrequency ablation parameters and 

gender distribution among subjects 

  Male Female P-value 

Tachycardia Cycle 

Length (m-sec) 

290.53 + 

22.478 

299.35 + 

30.761 
0.284 

Ablation Power 
(Watts) 

38.95 + 2.094 
40.00 + 

.000 
0.007 

No. of Junctional 

beats 

57.68 + 

10.435 

57.13 + 

9.415 
0.847 

No. Ablation 
Attempts 

2.79 + .631 
2.55 + 
0.624 

0.193 

Total Duration of 

Junctional beats 
28.79 + 3.172 

29.45 + 

3.668 
0.518 

No. of Echo Beats 0.05 + 0.229 
0.03 + 

0.180 
0.728 

The mean junctional beat was statistically high in 

successful ablation attempts group as compared to 

unsuccessful attempts group (54.25 ± 8.45 vs. 44.32 ± 

5.77; p<0.001. Similarly, total duration of junctional 

beats was statistically high in successful ablation 

attempts group as compared to unsuccessful attempts 

group 28.30 ± 3.12 vs. 24.50 ± 2.40; p<0.001 (Table 

4). 

Table 4: Comparison of number and total duration 

of successful ablation attempts with unsuccessful 

ablation attempts 

 

Successful  

ablation 

Attempts 

Unsuccessfu

l ablation 

attempts 

P-

value 

Total (N) 50 82 - 

No. of 

Junctional beats  
54.25 +  8.45 44.32 + 5.77 <.001 

Total duration 

of junctional 

beats (sec) 

28.30 +  3.12 24.50 +  2.40 <.001 

DISCUSSION 

Junctional rhythm (JR) may be used as an indicator of 

success in the treatment of AVNRT through RFA of 

slow pathway. RF energy should not be delivered if JR 

does not appear within first 20 seconds of start of 

ablation.8 In our study while RFA at successful 

ablation site resulted in induction of junctional rhythm 

in all the patients included in the study (100%). These 

trends are in accordance with other studies that show 

the occurrence of junctional ectopic beats during RFA 

of slow pathway in patients with AVNRT. This 

junctional ectopic rhythm during RF of slow pathway 

is a sensitive but non-specific predictor of success.9 

In a study by Katritsis et al, the absence of AVNRT at 

3 months following RFA, which resulted in induction 

of junctional rhythm had high sensitivity of around 

95.9% (94.6% to 97.0%) while specificity was 4.20% 

(0.11% to 21.10%).10 There are several hypothesis of 

this junctional ectopic rhythm during RFA of slow 

pathway like presence of heat sensitive region 

compact AV node and increase release of nor-

adrenaline form post sympathetic nerve endings.11 

The results of our study are similar to Jentzer et al 

study on RFA of slow pathway for the treatment of 

AVNRT. The study included 50 consecutive patients 

of AVNRT who undertook RFA of slow pathway and 

another 5 patients were added in the study 

retrospectively due to development atrioventricular 

(AV) block during RFA. The occurrence of JR was 

statistically significant during effective RFA as 

compared to 366 ineffective RFA attempts (100% vs 

65%, P < .001). Similarly effective RFA attempts had 

a significantly longer duration of junctional ectopic 

beats as compared to non-effective attempts.12 

When compared unsuccessful RFA with, successful 

RFA there was significantly longer duration of 

junctional beats in this group (19 ± 15 vs 11 ± 12 s, P 

< .01). In our study incidence of junctional beats was 

statistically high in successful ablation attempts group 

as compared to unsuccessful attempts group (54.25 + 

8.45 vs 44.32 + 5.77 p value= .000). Similarly total 

duration of junctional beats was statistically high in 

successful ablation attempts group as compared to 

unsuccessful attempts group (28.30 + 3.12 vs 24.50 + 

2.40 p value= .000). This was major finding of our 

study that in successful ablation attempts group there 

was there was greater amount and duration of 

junctional beats as compared to unsuccessful group. 

Although the achievement of ⩾1 JR was necessary to 

obtain the non-inducibility, and the cumulative 

number of junctional beats (CJB) was higher in 

effective applications, no CJB cut-off was associated 

with a success rate higher than 75%.7 In another study 

by Hale ZD et al, the occurrence of Junctional rhythm 

was present in 40/41 RFA (98%) at the expected site 

of slow pathway in AV node.13 In our study50/50 RFA 

(100%) at slow pathway showed junctional rhythm. 

Significant variability in the location of the SP and the 

anatomy of the triangle of Koch has been 

demonstrated using electroanatomic mapping and 

https://www.sciencedirect.com/topics/medicine-and-dentistry/atrioventricular-junction-arrhythmia
https://www.sciencedirect.com/science/article/pii/S111026081300015X#b0040
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anatomic studies, although this is not related to 

increasing age.14,20 

The existence of residual slow pathway in the form of 

AV nodal Echo beats after RFA is considered to be 

related to recurrence of AVNRT. An important 

indicator of residual slow pathway after RFA of slow 

pathway is the presence of AV nodal Echo found in 

many studies.14,.15 Similarly in our study only 2 

patients (out of total 50) showed AV nodal echo beat 

and only 1 patient showed recurrence of AVNRT at 1 

month. In another study by Nikoo MH et al, the 

endpoint of RFA is either slow pathway ablation or 

modification with only 1 AV nodal echo beat post 

ablation.16 Wagshal et al, studied various forms of 

junctional rhythm during slow pathway ablation, they 

found that higher temperature during ablation resulted 

in higher success rate in abolition of slow pathway but 

there was shorter duration and number of accelerated 

junctional beats. They found that the junctional 

rhythm was specific for slow pathway in AV node.17 

A study done by Abdel Motelb showed 100% of 

patients had junctional rhythm while ablation at the 

successful sites. It was seen that JR was highly 

sensitive predictor of effective ablation but not so 

specific marker (60%). Almost six patterns of JR were 

detected.7 Our study also compared different 

parameters and ablation power was statistically 

significant among gender. (p < .05). 

Safety of an invasive is an important aspect as shown 

by the study of DG et al, there were vascular 

complications and transient AV block in around 0.3%. 

of patients.11 Chrispin et al, did study on RFA of slow 

pathway in AVNRT which showed transient AV block 

in around 0.4% of patients.8 These results were in 

accordance to our study regarding transient AV block 

during procedure which was improved at 1 month 

follow up. In a study conducted by Ahmad et al, 

showed similar results of successful ablation of 

AVNRT in terms of non-inducibility of clinical 

tachycardia in 59.4% of patents and development of 

JR in 80.8% of patients with high specificity of 

89.6%.18 

RFA of slow pathway is also safe and effective in 

AVNRT patients of pediatric age group. But there is 

need of further research in this age group to establish 

endpoints of ablation and risk factors for the 

recurrence of AVNRT.19 Given the very high success 

rates (approximately 98%) for catheter ablation in 

AVNRT, this procedure is considered the treatment of 

choice. During this procedure, the SP is targeted, using 

either radiofrequency energy or cryoablation, with the 

aim of rendering the tachycardia non-inducible at the 

end of the procedure.21 

Our study has several limitations. Firstly, this was a 

study done in a single center with small sample size. 

A multicenter prospective study with larger sample 

size should be done to validate these results of safety 

and efficacy of RFA and to see the results of these 

procedures in atypical AVNRT. To be more precise 

panoramic view (PANO) could have been used for 

slow-pathway localization. And lastly elderly patients 

of age more than 50 years should be included to look 

for influence of age on the anatomy of slow-pathway 

as they have high risk of AV blocks. 

CONCLUSION 

The study concluded that RFA had high success rate 

and a low recurrence rate with less complication. 

Junctional rhythm is a sensitive predictor of successful 

ablation and is a safe and effective way of permanent 

termination of AVNRT. A greater quantity and 

duration of junctional rhythm during RFA of slow 

pathway is an important indicator of success in the 

treatment of AVNRT. 
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