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【 CASE REPORT 】

Successful Catheter Ablation for Paroxysmal
Supraventricular Tachycardia with Two Alternating Cycle

Lengths
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Abstract:
A 62-year-old male was transferred to our hospital complaining of palpitations. His heart rate was 185/

min. Electrocardiogram showed a narrow QRS regular tachycardia and the tachycardia changed spontane-

ously to another narrow QRS tachycardia with two alternating cycle lengths. The arrhythmia was stopped by

the administration of adenosine triphosphate. Findings from electrophysiological study suggested that there

was an accessory pathway (AP) and dual atrioventricular (AV) nodal pathways. After AP ablation, any other

tachyarrythmias were not induced. We supposed that the tachycardia was paroxysmal supraventricular tachy-

cardia involving AP and anterograde conduction alternating between slow and fast AV nodal pathways.
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Introduction

Paroxysmal supraventricular tachycardia (PSVT) is known

as a narrow or wide QRS regular tachycardia and can be

treated by catheter ablation. There are few reports of PSVT

with two alternating cycle lengths (CLs) being treated by ac-

cessory pathway (AP) ablation. Here, we report a case of

successful catheter ablation for PSVT that is shown as a

regularly irregular narrow QRS tachycardia.

Case Report

A 62-year-old male was transferred to our hospital com-

plaining of palpitations. He had undergone mitral valve

plasty and surgical pulmonary vein isolation due to mitral

valve regurgitation and paroxysmal atrial fibrillation 1 year

earlier. He had suffered from recurrent palpitations for 4

months. His palpitations had sudden onset and sudden stop.

His heart rate was 185/min, blood pressure was 131/96

mmHg, and SpO2 was 99% (room air). Physical examination

revealed a systolic murmur at the apical site. Electrocardio-

gram (ECG) showed a narrow QRS regular tachycardia

(Fig. 1A). The tachycardia changed spontaneously to a regu-

larly irregular narrow QRS tachycardia with two alternating

CLs (Fig. 1B). The tachycardia was stopped with the ad-

ministration of adenosine triphosphate (ATP). There was no

delta wave on the ECG of sinus rhythm (Fig. 1C). Labora-

tory data were within normal limits, except for brain natriu-

retic peptide, which was 120 pg/mL. Chest X-ray did not

show cardiomegaly. Echocardiography revealed normal left

ventricular function and mild mitral regurgitation. The pa-

tient was admitted to our hospital to undergo electrophysiol-

ogy study (EPS) and catheter ablation.

Catheter locations are shown (Fig. 2). Baseline intracar-

dial ECG is shown (Fig. 3A). Ventriculoatrial (VA) conduc-

tion was positive (Fig. 3B). The earliest atrial activation site

of retrograde conduction was the proximal coronary sinus

Department of Cardiology, Saiseikai Yokohamashi Nanbu Hospital, Japan

Received: December 22, 2022; Accepted: April 2, 2023; Advance Publication by J-STAGE: May 17, 2023

Correspondence to Dr. Masayoshi Kiyokuni, masakiyo1979@gmail.com



Intern Med 63: 93-96, 2024 DOI: 10.2169/internalmedicine.1491-22

94

Figure　1.　ECGs of this patient. (A) Regular tachycardia. (B) Regularly irregular tachycardia. (C) 
Sinus rhythm. There were no delta waves.
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Figure　2.　Fluoroscopic imaging of the catheters. HRA: high right atrium, His: his bundle, RVA: 
right ventricle apex, CS: coronary sinus, ABL: ablation catheter
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(CS). VA conduction did not show decremental conduction.

During incremental ventricular pacing, 1:1 VA conduction

occurred up to 200 ppm and 2:1 VA conduction was ob-

served from 210 ppm. ATP did not create VA block. These

findings suggested that the AP was located posterior septal

of the mitral annulus. High right atrium (HRA) pacing eas-

ily initiated narrow QRS regular tachycardia in which the

CL was 330 ms. The tachycardia changed spontaneously to

a regularly irregular narrow QRS tachycardia with two alter-

nating CLs. The CLs changed from 330 ms to 370 ms

(Fig. 3C). Atrial-His (AH) intervals alternately changed from

207 ms (Fig. 3C blue arrow) to 247 ms (Fig. 3C green ar-

row). Hisventricle (HV) and VA intervals were fixed at 42

ms and 81 ms respectively. The sequence of all VA conduc-

tion was the same and the earliest atrial activation site of

retrograde conduction was the proximal CS. Checking the

reset phenomenon was difficult because the CL changed al-

ternately. We tried to measure the changing VA interval by

para-Hisian pacing but were unable to because of the imme-

diate initiation of clinical PSVT upon para-Hisian pacing.

We were also unable to check the dual AV nodal conduction

before AP ablation because HRA pacing easily initiated
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Figure　3.　Intracardiac electrograms; right atrium (RA), His-bundle 1-2 dipole placed at His bundle 
distal region, His 3-4, His 5-6, His 7-8 placed at His bundle proximal region, coronary sinus 1-2 dipole 
placed at CS distal region, CS 3-4, CS 5-6, CS 7-8 dipole placed at CS proximal, and right ventricle 
apex. (A) Baseline intracardiac ECG. AH interval was 117 ms, HV interval was 33 ms, QRS duration 
was 80 ms and A-A interval was 1,270 ms. (B) VA conduction before ablation. Earliest atrial activa-
tion site was CS proximal. (C) Regularly irregular tachycardia. All HV and VA intervals were 42 ms 
(yellow arrow) and 81 ms (red arrow) respectively. AH intervals were alternating from 207 ms (blue 
arrow) to 247 ms (green arrow). (D) VA conduction after AP ablation when administrating ATP. 
Earliest atrial activation site changed to His 5-6. ATP made VA block.
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PSVT. Although the information on AV nodal conduction

was unclear, we supposed that retrograde AP conduction

was necessary to maintain this tachyarrythmia. We decided

to perform AP ablation first and to check the AV nodal con-

duction after. We ablated the mitral annulus at the 6 o’clock

point (Fig. 2). Kent block was achieved. After AP ablation,

VA conduction was still positive. But the earliest activation

site of VA conduction changed (His 5-6) (Fig. 3D). VA con-

duction showed decremental conduction and ATP made VA

block. Extra-stimulus pacing from the HRA showed the

jump-up phenomenon with no echo. These findings sug-

gested that there was dual AV nodal conduction. After AP

ablation, no tachyarrythmias were induced.

We supposed that this PSVT was composed of an AP lo-

cated posterior septal of the mitral annulus and antegrade

conduction alternating between slow and fast AV nodal path-

ways. We decided not to perform slow pathway ablation

based on the EPS findings. At the 1 year follow-up, the pa-

tient reported no further palpitations.

Discussion

This report suggests two important findings. First, PSVT

can present as a narrow QRS tachycardia with two alternat-

ing CLs when composed of both AP and dual AV nodal

pathways. Second, AP ablation alone may be sufficient to

treat this kind of PSVT.

EPS showed that the patient had an AP located posterior

septal of the mitral annulus and dual AV nodal pathways.

The tachycardia showed 1:1 AV conduction; alternating CLs

of 330 ms and 370 ms (RR alternans), alternating AH inter-

vals of 207 ms and 247 ms (AH alternans), and fixed HV

and VA intervals of 42 ms and 81 ms respectively. From

these findings the tachycardia can be explained as orthodro-

mic atrioventricular reentrant tachycardia (AVRT) involving

the posterior septal mitral annulus AP with antegrade con-

duction alternating between slow and fast AV nodal path-

ways (Fig. 4). Because of the refractory period of the fast

pathway, VA conduction was too early to make the AV

nodal fast pathway react every time. The existing slow path-
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Figure　4.　Image of PSVT with two alternate CL. HV interval (yellow arrow) and VA interval (red 
arrow) were the same. AH interval was 207 ms when AVRT conducted the fast pathway (bule arrow). 
The fast pathway could not react to the return of VA conduction because of its refractory period. 
Therefore AVRT conducted the slow pathway, and its interval was 247 ms (green arrow). FP: fast 
pathway, SP: slow pathway, AP: accessory pathway

CL 330ms CL 370ms

way might have been needed to maintain this PSVT, and the

tachycardia then exhibited two alternating CLs. It was re-

ported that the coexistence of dual AV nodal pathways in

patients with Wolff-Parkinson-White syndrome or a con-

cealed bypass tract is 12% (1). They suggested that 12% of

AVRT could exhibit regularly irregular narrow QRS tachy-

cardia. These findings suggested that there might be more

cases than expected that exhibit AVRT with antegrade con-

duction alternating between slow and fast AV nodal path-

ways.

Although this patient had AP and dual AV nodal path-

ways, we performed AP ablation only. The treatment choices

for this tachycardia were AP ablation, slow pathway abla-

tion, or both. Because no echo after the jump-up phenome-

non was observed, we did not perform slow pathway abla-

tion. To the best of our knowledge, there have only been

two reports of PSVT involving AP with antegrade conduc-

tion alternating between slow and fast AV nodal pathways

successfully treated by AP ablation alone (2, 3). These re-

ports did not mention whether they checked for no echo af-

ter the jump-up phenomenon or not and long term result. It

is important to check for echo after the jump-up phenome-

non in order to decide whether slow pathway ablation is

needed or not. In this case, after only AP ablation, this pa-

tient has not suffered from further palpitations and no tachy-

cardias have been documented during the 1 year follow-up

period. This relatively long-term follow-up case suggests

that AP ablation may be sufficient to treat this kind of tach-

yarrythmia.

Conclusion

We experienced a rare case of successful catheter ablation

for paroxysmal supra ventricular tachycardia with two alter-

nating CLs treated by AP ablation only.
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