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Case Report

Radio-frequency Catheter Ablation of Atypical Atrioventricular
Nodal Reentrant Tachycardia from a Trans- Aortic Approach

Koji ItoV), Masao TaxemoroV, Yasushi Mukar?, Shujiro Inoue?, Yoshikazu Kay?,
Akiko Cusuaxt? and Kenji Sunacawal)

DDepartment of Cardiovascular Medicine, Kyushu University Hospital, Fukuoka, Japan, and,
2ps Clinic, Fukuoka, Japan.

Abstract Radio—frequency catheter ablation (RFCA) was introduced for the treatment of reentrant
tachyarrhythmias and has proven its usefulness, efficacy, and safety. It has gained the position of an
early stage treatment option rather than being a ‘last resort’ option for certain groups of patients with
supraventricular tachycardias including atrioventricular nodal reentrant tachycardia (AVNRT). The
RFCA technique for AVNRT seems to have become established throughout these years and the
right-side approach is considered to be the conventional method. However, in one percent of the
patients with AVNRT it has been reported that they cannot be cured by the conventional method and
a left-sided approach has been recommended. We experienced a case which presented with a
fast/slow atypical AVNRT. We ultimately successfully treated the case with a left-sided
(trans—aortic) RFCA approach. We believe the trans-aortic RFCA approach is a necessary
alternative in the case of an unsuccessful RFCA via the right-sided approach even though the

frequency of its need is very low.
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Introduction

The slow pathway (SP) conduction, which is
usually located at the lower portion of Koch's
triangle in the posteroseptal right atrium (RA), is a
treatment target site for the radio-frequency (RF)
catheter ablation (RFCA) of atrioventricular (AV)
nodal (AVN) reentrant tachycardia (AVNRT), and
it can achieve a very high success rate"?.
However, in about 1% of those patients with
AVNRT, the SP conduction can not be ablated by
RFCA from a conventional right-side
approach™. Here we report a case of a fast/
slow atypical AVNRT which required RFCA
from a trans—aortic approach in order to ablate

the SP of the AVN.
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Case Presentation

A 20-year-old man was admitted to our
hospital with a chief complaint of palpitations. A
sustained narrow QRS complex tachycardia with
a long RP' interval and heart rate of 180 bpm,
which suddenly begun and terminated was
documented by 24-h Holter monitoring (Fig. 1A).
The electrocardiogram (ECG) (Fig. 1B), echocar-
diogram, and chest X-ray on admission were all
normal.

An electrophysiological study (EPS) was per-
formed to elucidate the mechanism of this narrow
QRS tachycardia. Two multipolar electrode
catheters were placed percutaneously in the
coronary sinus (CS) and high RA, and His-bundle
(HB) and right ventricle (RV), respectively (Fig.
2A). A multielectrode array catheter (EnSite
6.0] : St. Jude Medical, Tokyo, Japan) was
positioned in the RA (Fig. 2A). During sinus
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rhythm, the intracardiac ECG revealed normal
AH and HV intervals (Fig. 3A).

During RV pacing from 100 to 180 ppm, the site
of the earliest atrial activation shifted from the HB
region of the anterior septum to the CS ostium
(CSos) (Fig. 3BC) probably associated with a shift
from the retrograde conduction over the fast
pathway (FP) to that over the slow pathway (SP).
The ventriculoatrial (VA) Wenckebach cycle
length was 300 milliseconds. During RV (closed
circles in Fig. 4A) or RA (closed circles in Fig. 4B)
extra stimulation at a pacing cycle length of 500
milliseconds, retrograde or antegrade AVN
decremental conduction was revealed. Furth-
ermore, although no obvious evidence of an
antegrade dual AVN pathway could be confirmed,
a retrograde dual AVN pathway was revealed by
the findings of a 66 milliseconds increase in the
VA interval with atrial echo beats following the
shortening of the V1-V2 interval from 440 to 430
milliseconds (Fig. 3D and 4AB). However, the
clinical narrow QRS tachycardia could not be
sustained even under the intravenous administra-
tion of isoproterenol. The retrograde AVN

conduction was completely abolished by an
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Fig.1 The 24-h Holter monitoring during the narrow QRS
complex tachycardia with a long RP interval and a
heart rate of 180 bpm (panel A), and the 12-lead
electrocardiogram on admission (panel B). The
bars indicate 400 milliseconds.

Fig. 2 Fluoroscopic images in the right (RAO; upper panels) and left (LAO; lower panels) anterior
oblique views showing the location of the multipolar electrode catheters and a
radiofrequency ablation catheter (RFCA) placed in the high right atrium (HRA),
His-bundle (HB), proximal coronary sinus (CSp), coronary sinus (CS), and right ventricle
(RV) during the RF energy delivering between the tricuspid annulus and inside of the CS
ostium (CSos) (panels A and B), to the RA side of the interatrial septum, posterior to the
CSos (panel C), and to the left atrial side of the interatrial septum at the mitral annular
level using a retrograde trans—aortic approach (panel D), respectively.
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Fig. 3 The intracardiac recordings during sinus rhythm (panel A) revealing the
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activation sequence in the high right atrium (HRA), His-bundle (HB), proximal
coronary sinus (CSp), coronary sinus (CS), and right ventricle (RV), with normal
AH and HV intervals. The intracardiac recordings during right ventricular
(RV) rapid pacing from 100 to 180 ppm revealing that the site of the earliest atrial
activation had shifted from the HB (panel B) to the CSos (panel C) during and
after the second RV pacing episode, and was associated with a shift from the
retrograde conduction over the fast pathway to that over the slow pathway (SP).
A retrograde dual atrioventicular nodal pathway was revealed with the findings
of a 66 millisecond increase in the VA interval with atrial echo beats following
the shortening of the V1-V2 interval from 440 to 430 (panel D) milliseconds.
The bars indicate 100 milliseconds.
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During RV (panel A) or HRA (panel B) extra stimulation at a pacing cycle length

of 500 milliseconds, the retrograde or antegrade atrioventricular nodal (AVN)
decremental conduction was revealed. Although no obvious evidence of an
antegrade dual AVN pathway could be confirmed (panel B), a retrograde dual
AVN pathway was revealed by the findings of a 66 millisecond increase in the
ventriculoatrial (VA) interval following the shortening of the V1-V2 interval
from 440 to 430 milliseconds before the radio-frequency catheter ablation
(RFCA)(@)(panel A). On the other hand, no evidence of an increase in the VA
interval of more than 50 milliseconds following the shortening of the V1-V2
interval even under the intravenous administration of isoproterenol after RECA
(O) was observed (panel A).
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Fig.5 An EnSite image of the right atrium in the postero—anterior view (panel A) and
intracardiac recording (panel B) showing the earliest atrial activation over the
slow pathway (SP) in the posterior region of the coronary sinus ostium of the
right atrial side of the interatrial septum during right ventricle (RV) pacing.
The intracardiac recordings during RV pacing (panel C) revealing the earliest
atrial activation over the SP in the radio—frequency catheter (RFCA) recording
placed on the left atrial side of the interatrial septum at the mitral annular level
using a retrograde trans-aortic approach. An immediate accelerated
junctional rhythm was revealed (panel D) during the RECA at that site. No
retrograde conduction over the SP could be confirmed during RV pacing from
110 to 200 ppm after the RFCA (panel E). The bars indicate 100 milliseconds.
SVC ; superior vena cava, IVC; inferior vena cava, IA; interatrium, CT; crista
terminalis.
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intravenous administration of 20 mg of adenosine.
In view of these findings, we diagnosed this
clinical narrow QRS tachycardia as a fast/slow
form of atypical AVNRTY. Therefore, RFECA
of the SP of the AVN was performed.

First, the RF energy application (Ablaze 7Fr, 4
mm-tip, Japan Lifeline Co. Ltd., Tokyo, Japan)
was delivered between the tricuspid annulus and
inside of the CSos (Fig. 2AB), and to the RA side of
the interatrial septum, posterior to the CSos (Fig.
2C), which were detected by conventional map-
ping or an EnSite system (Fig. 5AB) as the earliest
atrial activation over the SP during RV pacing.
Although an immediate accelerated junctional
rhythm was revealed during repeated RF energy
applications (30 watts, 50 degree Celsius) deli-
vered there, the retrograde AVN conduction over
the SP still existed. However, the VA Wencke-
bach cycle length slightly prolonged to 333
milliseconds. Next, an RF energy application
was delivered to the left atrial side of the
interatrial septum at the mitral annular level
which was the earliest atrial activation, and was 4
milliseconds earlier than that in the right atrium,
during RV pacing (Fig. 5C) using a retrograde
trans-aortic approach (Fig. 2D). During repe-
ated RF energy applications (30 watts, 50 degree
Celsius) delivered there, an immediate acceler-
ated junctional rhythm was revealed (Fig. 5D) and
finally the SP of the AVN was successfully
ablated. No retrograde conduction over the SP
could be confirmed during RV pacing from 110 to
200 ppm (Fig. 5E), or by the findings of no increase
in the VA interval following the shortening of the
V1-V2 interval (open circles in Fig. 4B) of greater
than 50 milliseconds even under the intravenous
administration of isoproterenol. He has re-
mained well without any symptoms for more than
2 year after the RFCA.

Discussion

An SP potential and accelerated junctional
rhythm during the delivery of RF energy delivery
are one of the sensitive markers that are well

correlated to a successful RFCA of AVNRTY,
During fast/slow AVNRT, the impulse commonly
propagates down the FP in the anterior septum
and up the SP in the posterior septum, with the
earliest retrograde atrial activation occurring
near the CSos". Thus, an SP potential can be
detected during the mapping, and an accelerated
junctional rhythm should usually be induced
during the RF energy delivery in that area.

In this present case, the earliest retrograde
atrial activation site in the RA was detected
between the tricuspid annulus and inside of the
CSos using conventional mapping (Fig. 2ZAB), and
in the posterior region of the CSos on the RA side
of the interatrial septum with EnSite (Fig. 2C and
5AB). Moreover, an SP potential could also be
detected (Fig. 5B) at those sites, and an immediate
accelerated junctional rhythm was steadily
observed during the delivery of the RF energy.
However, RFCA at those sites from the
right-sided approach could not completely ablate
the SP. Previous studies have demonstrated
that, in about 1% of the patients with AVNRT, the
SP conduction could not be ablated by RFCA
using a conventional right-side approach", and
the SP may rarely be located in the CS1 or on the

99 These findings may indicate

mitral annulus
that the SP and accelerated junctional rhythm
during the delivery of the RF energy may not be
indicators of successful sites in this subgroup of
the patients with AVNRT. Thus, we performed
mapping on the left atrial side of the interatrial
septum with a trans-aortic approach. Delivery
of RF energy to the mitral annular level at the site
recording the earliest atrial activation potential
using a retrograde trans—aortic approach (Fig. 2D
and 5C) resulted in an immediate accelerated
junctional rhythm (Fig. 5D), and finally could
readily ablate the SP of the AVN (Fig. 4 and 5E).

We suspect that, in this present case, the SP
may have extended broadly® because of the
finding of a slight prolongation of the VA
Wenckebach cycle length from 300 to 333
milliseconds after the RF energy delivered from
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right-sided approach. Thus, the potential re-
corded from the RA side may have represented a
far—field recording of the activation on the left side
of the septum.

To the best of our knowledge, there have been
no reports on cases undergoing RFCA using a
retrograde trans—aortic approach for fast/slow
atypical AVNRT as in this present case. The
frequency of the need to perform a trans—aortic
approach to treat AVNRT may be extremely
low ™,

for an alternate ablation site for AVNRT from a

However, mapping of the mitral annulus

trans—aortic approach should be considered when
the conventional right-sided approach was in-
effective.
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