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Fast pathway ablation in a patient with PR prolongation
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1 | INTRODUCTION

Bernard Abi-Saleh MD, FACC, FHRS?

Abstract

The classical form of typical atrioventricular node reentrant tachycardia (AVNRT) is
a “slow-fast” pathways tachycardia, and the usual therapy is an ablation of the slow
pathway since it carries a low risk of atrioventricular (AV) block. In patients with long
PR interval and/or living on the anterograde slow pathway, an alternative technique is
required.

We report a case of a 42-year-old lady with idiopathic restrictive cardiomyopathy, per-
sistent atrial fibrillation status post pulmonary vein isolation, and premature ventricu-
lar complex ablation with a systolic dysfunction, who presented with incessant slow
narrow complex tachycardia of 110 bpm that appeared to be an AVNRT. Her base-
line EKG revealed a first-degree AV block with a PR of 320 ms. EP study showed no
evidence of anterograde fast pathway conduction. Given this fact, the decision was to
attempt an ablation of the retrograde fast pathway. The fast pathway was mapped dur-
ing tachycardia to its usual location into the anteroseptal region, then radiofrequency
ablation in this location terminated tachycardia. After ablation, she continued to have
her usual anterograde conduction through slow pathway and the tachycardia became
uninducible.

In special populations with prolonged PR interval or poor anterograde fast pathway
conduction, fast pathway ablation is the required ablation for typical AVNRT.
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2 | CLINICAL PRESENTATION

Atrioventricular nodal reentrant tachycardia (AVNRT) is the most com-
mon type of narrow complex tachycardia.»? Guideline recommended
curative treatment of this arrythmia is the selective ablation of the
slow pathway from the right sided septum at the inferior triangle of
Koch (between the tricuspid annulus and the coronary sinus ostium).-?
Slow pathway modification is not always associated with a lower risk
of atrioventricular (AV) block compared to fast pathway ablation.3°
In a selected population with long PR interval, slow pathway ablation
can lead to AV block. Anterograde conduction in some cases is poor
or sometimes absent through the fast pathway.'® We report a patient
with typical AVNRT with an absent anterograde conduction of the fast
pathway treated with ablation of the retrograde fast pathway.

Forty-two-year-old female presented with daily attacks of narrow
complex tachycardia having a rate of 110 bpm (AVNRT). She has a
history of idiopathic restrictive cardiomyopathy. She had previously
undergone pulmonary vein isolation (PVI) for persistent atrial fibril-
lation as well as premature ventricular complex ablation of a source
from the left coronary cusp. The tachycardia was described as a narrow
complex tachycardia with a short RP interval terminated with intra-
venous adenosine. Patient was maintained on sotalol 80 mg twice daily
since her PVI 5 years prior to this presentation. Her baseline electro-
cardiogram (ECG) showed a first-degree AV block having a PR inter-
val of 320 msec and an interventricular conduction delay. Her sotalol
was held for 3 days but her PR continued to be >320 ms, and her
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FIGURE 2 Fluoroscopy image in LAO 20. The ablation catheter at
the retrograde fast pathway exit

tachycardia became incessant. The patient was brought to the electro-
physiology (EP) laboratory for EP study. This confirmed the diagnosis
of AVNRT (Figure 1) and showed no evidence of fast pathway antero-
grade conduction. Given this fact, the decision was either to perform a
slow pathway modification with a high potential for heart block requir-
ing pacemaker implantation or attempt an ablation of the retrograde
fast pathway conduction (Figure 2). The earliest atrial electrogram in
tachycardia marked the exit site of the retrograde fast pathway located
at its usual site into the anteroseptal region (Figure 3), then radiofre-

quency (RF) ablation in this location terminated tachycardia and ren-
dered it uninducible (Figure 4). After ablation, she continued to have
her usual anterograde conduction through slow pathway with the same
PR at 320 msec.

3 | DISCUSSION

The classical form of a typical AVNRT is a “slow-fast” pathway tachy-
cardiawith an anterograde conduction through the slow pathway and a
retrograde conduction up via the fast pathway. The conventional tech-
nique is modification of the slow pathway with a low risk of PR prolon-
gation and AV block compared to the fast pathway ablation. Ablating
the slow pathway allows more preservation of normal conduction since
it is targeted in an area far from the compact AV node.21!

In some cases, where anterograde fast pathway conduction is poor
or absent, a standard slow pathway ablation can present a high risk
of pacemaker dependency. In such circumstances, the retrograde fast
pathway should be targeted. In our case, the patient’s ECG and intrac-
ardiac conduction parameters and incessant tachycardia were consis-
tent with absence of anterograde fast pathway conduction. Ablation
of the retrograde fast pathway conduction eliminated the tachycardia
while preserving anterograde conduction without further PR prolon-
gation from baseline.12

Reithmann et al’® reported in a series of patients with a long PR an
incidence of more than 10% of heart block in the SP ablation versus
one patient with complete heart block in those who had FP ablation. In
addition, SP ablation was associated with a high risk of delayed higher
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FIGURE 3 Mapping the retrograde atrial activation with the ablation catheter at the earliest atrial EGM (arrow pointing to the earliest atrial

EGM)
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FIGURE 4 Tachycardia termination after progressive HA prolongation
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degree AV block in patients with a first-degree AV block at a long-term
follow-up of 9 years.

Similar results were also reported in Li et al, where also slow path-
way modification was associated with a high risk of delayed AV block.*
Aretrospective review published in 2019 described similar cases to the
one presented. Five cases of FP were successful with no need for any
pacemaker implantation. Average PR interval was 294 ms (range 230-
415ms).10

Discordance is noticed in the fast pathway of the described patient.
Despite having an absent anterograde conduction, the retrograde con-
duction in this pathway was robust and by itself rendered the patient’s
tachycardia incessant. Two different explanations could illustrate this.
The first one, a unidirectional conduction, could be present in some
accessory pathways. On the other hand, the site of anterograde and
retrograde conduction from the compact node is different, thus any
inflammation, degeneration or ablation affecting one site does not
destroy the other one.'2 The fractionated low amplitude electrograms
at the site of retrograde fast pathway ablation (Figure 3) suggest that
fibrosis in the septal area may have eliminated anterograde conduc-
tion of the fast pathway. Such fibrosis can also explain the considerable

delay in conduction from the septum to the coronary sinus.

4 | CONCLUSION

Slow pathway modification for AVNRT is the standard of care due to its
low risk of AV block when there is robust anterograde conduction via
the FP. While early reports of FP ablation were associated with a higher
incidence of heart block, more recent reports as discussed above have
shown a much lower risk likely related to better understanding of AV
nodal conduction and anatomy. Thus, in special populations with pro-
longed PR interval and poor anterograde fast pathway conduction, ret-
rograde fast pathway ablation is a viable approach and may well be the
preferred option.
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