ZF approach for CA of left-sided slow-fast AVNRT

56

Zero-fluoroscopy approach for catheter ablation of left-sided
slow-fast AV nodal reentrant tachycardia
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Abstract

Typical slow-fast AV nodal reentrant tachycardia (AVNRT)
catheter ablation (CA) of the slow pathway (SP) within the
right-sided triangle of Koch is the gold standard procedure.
There are, however, rare (1-2%) cases of left-sided AV connections that require a different approach to modify the reentry
circuit and ablate the SP. [1-3]
We report a case of slow-fast AVNRT refractory to medical therapy and standard right-sided ablation. Retrograde

zero-fluoroscopy (ZF) mapping of the septal mitral annulus
and left-sided applications achieved noninducibility and no
recurrences. To our knowledge this is the first case report
of zero-fluoroscopy ablation of left septal slow-fast AVNRT.
Moreover, use of the ZF approach for routine, daily practice
without intracardiac echocardiography requires expertise
in retrograde mapping within the mitral annulus substrate.

Case report
The case concerns a 33-year-old Caucasian man with a
history of 5-year recurrent symptomatic supraventricular
tachycardia episodes requiring intravenous drugs. The patient was a professional truck driver and required a healthy
status for his job. No structural heart diseases or other chronic
diseases were noted.

The patient had previously undergone failed right-sided
AVNRT slow pathway modification catheter ablation with
non-inducibility after 20 applications and isoproterenol infusion. The effective point was found in close relation to the
high triangle of Koch with a far-field His signal.
The several arrhythmia recurrences (6 during 3 months
prior to the second procedure) after the previous procedure
were refractory to beta-blockers and the Valsalva maneuver.
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The patient decided to proceed with a repeat procedure. A
minimally invasive approach with 2 catheters (4-mm Gold tip
non-irrigated catheter Alcath; decapolar diagnostic catheter –
Viacath, Biotronik, Berlin, Germany) from femoral access were
used with a 3D electroanatomical mapping (EAM) system
(Ensite, Navx Velocity, St Jude Medical, St Paul, MN, USA).
Due to its instability, the diagnostic catheter was repositioned
from the coronary sinus (CS) to the high right atrium and tricuspid annulus. Electrophysiological study (EPS) with pacing
from the atrium demonstrated dual AV node physiology with
easily and reproducible inducible narrow complex tachycardia.
The tachycardia cycle length (TCL) was 420 ms and the earliest
atrial activation was seen at the His position and proximal
coronary sinus with septal ventriculoatrial time <70 ms. The
diagnosis of typical slow-fast AVNRT and slow pathway
conduction was confirmed based on a V-A-V response to
overdrive pacing with a corrected post-pacing interval, analysis
of the transition zone and parameters of retrograde activation,
typical “jump” and sustained slow pathway conduction during
incremental atrial pacing with PR>RR.[3,4]
Ablation was initially performed in the right-sided midseptal region with more than 150 junctional beats but without
achieving non-inducibility even with high energy output
(standard settings: 60°C, 50 W, 30 s). More than 10 times thermal induction of AVNRT was observed shortly after the beginning of the applications with the high triangle of Koch. The
arrhythmia and AV nodal dual physiology remained inducible.
Patent foramen ovale was excluded by detailed mapping of
the interatrial septum. Therefore, the right femoral artery was
punctured to change the approach to retrograde transaortic.
Only simple mapping of important landmarks of right and
left anatomy was performed (Figure 1). After mapping of the

Figure 1. Simplified three-dimensional electroanatomical mapping in LAO 60 and RAO 30 view.
Retrograde approach from femoral artery. Blue dots represent right-sided His signal recordings,
red and light purple represent ineffective ablation points in triangle of Koch, green dots represent
left-sided His signal recordings, brown dots represent aortic arch, dark red represents left-sided
successful ablation points on mitral annulus. Shadow of ablation catheter on mitral annulus.
Yellow shadow – decapolar diagnostic catheter positioned on tricuspid annulus.

inferoseptal part of the mitral annulus some junctional ectopic
beats were produced. Ablation was performed in regions of an
A:V signal ratio up to 1:5 with stable monitoring in 3D-EAM.
Within the first application junctional rhythms were no longer
associated with inducibility of AVNRT. After 12 short applications without thermal induction of AVNRT repeated EPS
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showed complete ablation of the slow pathway and arrhythmia
remained non-inducible during 20 minutes of observation even
after isoproterenol infusion and intensive protocol of pacing
from the atrium and ventricle. Total procedure time was 70
minutes with complete exclusion of fluoroscopy and use of
a lead apron by medical staff. The patient’s status remained
uneventful over 3 months after this procedure.
Discussion
We present this case to exemplify the following:
(1) A left-sided approach is infrequently required but may
be especially effective for patients with failed AVNRT ablation
via traditional approaches.
(2) The ZF approach with retrograde access is safe and
effective even for a difficult substrate and close relations to
the His-Purkinje network.
(3) Repetitive thermal induction of AVNRT and its lack
after effective application with junctional beats could be a
marker of effective substrate modification and therefore an
additional validation criterion.
To the best of our knowledge, this is the first case demonstrating successful left-sided ablation of typical AVNRT with
the ZF approach and retrograde access. Recent large case series
and reviews have not reported such a case. Fluoroscopy was
used in all published cases of typical and atypical AVNRT (fastslow and slow-slow) ablation with the left-sided approach.[2,5-8]
It is known that the slow pathway may consist of rightand left-sided branches or connections, which together or
separately participate in the tachycardia reentry circuit. Conventional right-sided slow pathway ablation at the inferoseptal
to midseptal tricuspid annulus or inside the coronary sinus is
effective in the vast majority of cases with slow-fast AVNRT.[3,4]
Through a variety of approaches and ablation techniques
(transseptal, retrograde, or via the CS), the left-sided approach
should be considered after a failed right-sided approach within
the same procedure or after a failed previous procedure.[2,5-8]
There are not, however, any clinical, electrocardiographic or
simple electrophysiological predictors for left-sided extension
of the slow pathway. Typical invasive detailed mapping of
atrial extension of the slow pathway has no pathognomonic
features of the A to V ratio. Although retrograde activation in
the fast-slow or slow-slow form of AVNRT should be easily
diagnosed, mapping of the atrial extensions is clinically difficult in the case of typical slow-fast AVNRT.[6] Eccentric atrial
activation of the CS suggesting left-sided atrial node connections of the slow pathway is more common in the atypical
forms of AVNRT compared to the typical ones. Moreover,
some unusual form of ventricular defect may play a role in
this phenomenon.[5,7]
This case also illustrates that application of radiofrequency current can be a provocative method for the induction of
AVNRT. This is particularly useful in arrhythmia which is
non-inducible using different stimulation protocols including isoproterenol infusion and atropine injection.[4,9] In our
previous studies thermal mapping was the only reproduci-

ZF approach for CA of left-sided slow-fast AVNRT

ble technique for induction of AVNRT in up to 2% of cases.
However, the incidence of left-sided AVNRT ablation was
less than 0.5%. [3,4]
The introduction of 3D EAM systems has reduced the X-ray
exposure significantly for both personnel and patients during
the procedures.[3,10] The ZF approach is reported to be as safe
and effective as standard fluoroscopically guided navigation
and mapping.[3,10]
The retrograde approach without the use of intracardiac
echocardiography is typically preferred for the left-sided
annular substrate after exclusion of patent foramen ovale.
Therefore this approach should be used in the majority of
cases with left-sided Wolff-Parkinson-White (WPW) syndrome
and AVNRT. Some of the rare cases of subvalvular substrate
(SP and accessory pathway) may also be ablated from the
non-coronary cusp. Routinely using ZF for CA may support
this approach even for unfavorable locations and especially
in pregnant patients.[11]
Even rare and difficult anatomy could be effectively treated. Therefore the ZF approach could be used in experienced
hands as a standard approach.
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