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Atrtal Tachycardia Originating from the Aortomitral Junction
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Atrial tachycardia (AT) originating from the aortomitral junction is a very rare and
challenging disease. Its arrhythmic characteristics have not been described in de-
tail compared with the descriptions of the arrhythmic characteristics of AT origi-
nating from the other locations. Only a few case reports have documented success-
ful ablation of this type of AT using transaortic or transseptal approaches. We de-
scribe a case with AT that was resistant to right-sided ablation near the His bundle
failed and transaortic ablation at the aortomitral junction successfully eliminated.

Key Words: Atrial tachycardia, electrophysiological study, radiofrequency cathe-
ter ablation

INTRODUCTION

Atrial tachycardia (AT) is one of supraventricular tachycardias that have been
demonstrated to be successfully ablated with minimal risk.! AT usually originates
from specific sites such as crista terminalis,>* superior vena cava,* tricuspid annu-
lus,’ ostium of the coronary sinus,® the pulmonary veins, and the mitral annulus.”
However, the arrhythmic characteristics of AT originating from the aortomitral
junction have not been described in detail.*'* We report herein a case of a 37-year-
old woman with this type of AT that was successfully ablated using a transaortic
approach.

CASE REPORT

A 37-year-old woman with no relevant medical history was admitted to our center
after 2 years of recurrent disabling episodes of palpitation and dizziness. She pre-
sented with abrupt onset and offset clinical tachycardia. The baseline electrocardio-
gram (ECQG), chest radiograph, and echocardiogram were normal. The ECG record-
ed during an episode of palpitation revealed a narrow QRS complex tachycardia
with a cycle length of 350 ms. The P-wave polarity was isoelectric in lead I and bi-
phasic (initially negative with a late positive component) in leads V1 and V3. In
addition, the P-wave polarity was positive in the inferior leads (II, III, and aVF)
and negative in lead aVL (Fig. 1).

After obtaining informed consent, we performed an electrophysiological study
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without sedation. Two quadripolar catheters were intro-
duced into the right ventricle and His bundle region via the
femoral vein. A 20-pole catheter with an interelectrode
spacing of 2-5-2 mm was positioned at the lateral right atri-
um (RA), with its distal 10 electrodes in the coronary sinus.
Ventriculoatrial conduction was absent at baseline and dur-
ing isoproterenol infusion. Tachycardia was induced by
burst pacing from the RA during isoproterenol infusion
without a “jump-up” in the atrial-His (A-H) interval. The
tachycardia was perpetuated regardless of the spontaneous
AV block. The entrainment phenomenon was not observed
during atrial pacing. An intravenous bolus injection of 2-mg
adenosine 5’-triphosphate during tachycardia reproducibly
terminated the tachycardia without any development of AV
block. Ventricular overdrive pacing during tachycardia re-
sulted in AV dissociation without tachycardia entrainment.
Activation mapping in the RA during tachycardia re-
vealed the earliest atrial activation at the His bundle region,
which preceded the onset of the P wave by 30 ms on the
surface ECG. Radiofrequency energy was delivered to the
superoseptal RA, where the earliest RA activation was re-
corded, using a 7 F, 4-mm-tipped ablation catheter (Blazer
II, Boston Scientific, Natick, MA, USA), with a maximal
temperature of 55°C and maximal power output of 35 W.
The His bundle potential was not recorded from the abla-
tion sites at the right superoseptum. The tachycardia was
terminated with junctional beats. However, the tachycardia
was still inducible and sustainable after the ablation at these
sites. To find the other earliest atrial activation site, mapping
was then performed around the left atrial septum. The acti-
vation at the left atrial septum close to the His-bundle region
during the tachycardia was later than that at the right His-
bundle region. Subsequently, detailed activation mapping
was performed at the aortic sinus of Valsalva, using a trans-
aortic approach, after the aortography. The local atrial elec-
trogram inside the noncoronary aortic and left coronary si-
nuses preceded the onset of the surface P wave by 40 and 50
ms, respectively. Radiofrequency energy was delivered in
the left coronary sinus. Although the tachycardia was termi-
nated by the ablation, it was still inducible. Finally, the earli-
est site of atrial activation was found at the aortomitral junc-
tion where the local atrial electrogram preceded the onset of
the surface P wave by 70 ms (Fig. 2). A single radiofre-
quency energy application at this site using the same abla-
tion catheter with maximal temperature and power output of
50°C and 30 W, respectively, terminated the tachycardia in
12 s. Thereafter, atrial tachycardia was no longer inducible

Fig. 1. Surface 12-lead electrocardiogram during an episode of palpitation,
showing a narrow QRS complex tachycardia with a cycle length of 350 ms.
The P-wave polarity preceding the QRS complex was isoelectric in lead |
and biphasic in leads V1 and V3.
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Fig. 2. Intracardiac electrograms and ablation signal at the earliest mapped
location in the aortomitral junction. The earliest atrial activation (arrow)
was found at the aortomitral junction, where the local electrogram record-
ed from the distal electrodes of the ablation catheter during tachycardia
preceded the onset of the surface P wave by 70 ms. Note that the earliest
atrial electrogram recorded from the distal ablation catheter (ABLd) also
has a large ventricular potential. Tachycardia was terminated 12 s after ra-
diofrequency application. RA, right atrium; CS, coronary sinus; RV, right
ventricle.

regardless of isoproterenol infusion (Fig. 3). Neither junc-
tional beats nor prolongation of the A-H interval occurred
during or after the energy application. During a 12-month of
postablation follow-up period, the patient has been free
from recurrence of atrial tachycardia without any antiar-
rhythmic medications.

DISCUSSION

Ectopic AT originating from the area proximal to the aortic
coronary cusp is a rare disease, and its mechanism has been
increasingly investigated. Recent studies have shown that
AT originating from the non-coronary cusp (NCC) have
been successfully ablated with minimal risk."-** On the oth-
er hand, however, only a few case reports have demonstrat-
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Fig. 3. Fluoroscopic images in orthogonal fluoroscopic view. (A and B) The successful catheter ablation (ABL) site in the right anterior
oblique (RAQ) and left anterior oblique (LAO) views, located in the aortomitral junction. (C and D) Aortic root angiograms taken from a pig-
tail catheter placed at the right coronary cusp (RCC), with the same fluoroscopic angles before ablation. In the RAQ view, the RCC over-
laps with the left coronary cusp (LCC), and the most anterior aspect is the junction of RCC/LCC. In this view, the NCC is located at the
most posterior aspect of the aorta. In the LAQ view, the RCC overlaps with the NCC, and the most rightward aspect is the junction of NCC/
RCC. The LCC is located at the most leftward aspect in this view. Another mapping catheter (Map) in the RA positioned at the unsuccess-
ful ablation site near the right His-bundle region. CS, coronary sinus; RV, right ventricle; NCC, non-coronary cusp.

ed successful ablation of AT of either left coronary cusp
(LCC) or aortomitral junction origin. The term aortomitral
junction has been used to indicate the region where the aor-
tomitral continuity joins the left ventricular myocardium. In
previous experimental studies, the tissue surrounding the
aortic coronary cusp was regarded as a strongly arrhythmo-
genic site'* because of the abnormal conduction and auto-
maticity of the aortomitral continuity. Its special structure is
also known as the “subaortic curtain”, which simultaneous-
ly supports 2 of the aortic cusps (left and non-coronary) and
the anterior leaflet of the mitral valve." It exhibits AV node-
like electrophysiological properties and gives rise to cate-

cholamine-induced activity because of delayed afterdepo-
larizations.!

According to Chen, et al.,” the major criteria of classifica-
tion were whether 1) automatic AT could be initiated only
by isoproterenol; 2) AT related to reentry or triggered activ-
ity could be initiated or terminated by programmed electri-
cal stimuli; 3) only AT related to triggered activity had early
or delayed afterdepolarization recorded in the monophasic
action potential; and 4) only AT related to reentry had en-
trainment phenomenon during atrial pacing. In this case,
the entrainment phenomenon was not observed during atri-
al pacing. Markowitz, et al."” reported that adenosine-sensi-
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tive atrial tachycardia is typically focal in origin and due to
triggered activity or, far less commonly, automaticity. There-
fore, the mechanism of tachycardia in this case might be re-
lated with triggered activity rather than reentry. However,
because we did not record monophasic action potential, we
could not completely differentiate between AT related with
reentry from triggered activity.

A positive P wave in leads I and aVL was more likely to
indicate AT originating from the NCC, whereas a negative/
positive or isoelectric P wave indicated AT originating from
the LCC.!° Because the aortomitral junction is located be-
tween NCC and LCC, the P waves in leads I and aVL can be
negative/positive or isoelectric during AT originating from
the aortomitral junction. In the present case, the P waves in
lead aVL were negative, consistent with that of a previous
study by Wang, et al.'” They reported that the P wave in
leads I and aVL was negative/positive in 4 and isoelectric
in 2 out of 6 patients with LCC or aortomitral junction AT.
One patient had also a positive P wave in leads V1, and II,
III, and aVF. Shehata, et al.” reported that 2 aortomitral
junction AT patients had a positive P wave in leads V1, and
11, I1I, and aVF. In our case, the P waves were not as narrow
as those of AT originating from the His-bundle region. This
finding was consistently observed in the cases reported by
Shehata, et al.” and might be caused by a more left-sided lo-
cation than an HB-region tachycardia.

The electrogram in the ablation site showed double po-
tentials, which was consistent with those of the previously
reported cases.” The likely substrate for atrial arrhythmia
ablation in this region is the adjacent RA or left atrial myo-
cardium behind the thin aortic wall at the level of the sino-
tubular junction. Although the first potential (arrow) was
eliminated, the second one (broken arrow) persisted even
after the radiofrequency application. Therefore, the first po-
tential might reflect an activity from AT origin while the sec-
ond reflect a far-field activity from the atrium. However, the
first potential might also be a far field potential originating
from aortomitral junction because the tachycardia was not
terminated within 10 s.

Conflicting views continue to exist regarding the meth-
ods of approaching the aortomitral junction. Some electro-
physiologists suggest that a transseptal approach might be
safer than the transaortic approach, obviating the need for
aortography or coronary angiography.” However, we herein
showed that a transaortic approach may be performed with-
out any complication.

In conclusion, AT could originate from the aortomitral

continuity. In selected cases with unsuccessful ablation of
AT at the right and left superoseptum, and noncoronary and
left coronary sinuses, the aortomitral junction may be con-
sidered as a possible alternative site for ablation.
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