Unmasked antegrade preexcitation of nodoventricular fiber following the slow pathway ablation: a case of successful mapping of the right ventricular insertion site
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Abstract

     We described a 15-year-old boy who underwent the catheter ablation for the nodoventricular tachycardia that had difficulty in differentiation from atrioventricular nodal reentrant tachycardia with upper common pathway. The slow pathway ablation revealed an anterograde conduction of nodoventricular fiber. We successfully performed the catheter ablation targeting for the right ventricular insertion site of the nodoventricular fiber.
Case presentation
     A 15-year-old boy was referred for recurrent paroxysmal tachycardia which had been noted two years ago. His electrocardiography showed two types of tachycardia. One was a narrow QRS regular tachycardia with a heart rate of 230 beats per min. The tachycardia was accompanied retrograde P waves with Wenckebach-like ventriculoatrial (VA) block (Tachycardia 1)(Figure 1A). Another was a wide QRS regular tachycardia with a heart rate of 220 beats per min. The QRS morphology was a left bundle branch block (LBBB)-type with an inferior axis (Tachycardia 2) (Figure 1B). During normal sinus rhythm, AH interval and HV interval were 82 ms and 47 ms, respectively. Atrial extrastimulus pacing revealed AH jump up, suggesting the evidence of dual atrioventricular (AV) nodal conduction. The decremental VA conduction was earliest at the His-bundle recording site. Despite one echo phenomenon, typical AV nodal reentrant tachycardia (AVNRT) was never induced. Tachycardia 1 was induced by atrial incremental pacing or ventricular extrastimulus pacing during isoproterenol challenge. Although the QRS width of tachycardia was mainly narrow, the QRS morphology slightly changed with fluctuation of the cycle length (CL), suggesting an aberrant conduction. HV interval of the wide QRS tachycardia (Tachycardia 2) was 55 ms, which was slight long than that during Tachycardia 1 and sinus rhythm. During the tachycardias, there were two patterns of atrial activation due to; 1) Wenckebach-like VA conduction and 2) AV dissociation. Junctional ectopic tachycardia was unlikely to be the mechanism because Tachycardia 1 was reproducibly induced by atrial programmed stimulations. The His-bundle electrogram inevitably preceded the ventricular potential, and the H-H intervals prescribed the tachycardia CL even when the CL or QRS width changed (Figure 2A and 2B). Moreover, the administration of adenosine terminated Tachycardia 1. Therefore, we assumed that the diagnosis of these tachycardias was AVNRT with upper common pathway (UCP). After the slow pathway ablation, we confirmed the noninducibility of the tachycardias and disappearance of AH jump up. However, the tachycardia recurred after 6 months later. At the second session, we confirmed no AH jump up. The characteristics of the tachycardia was similar to those observed at the first session, except for a finding that the tachycardia was terminated by a premature ventricular stimulation (PVC) at the time phase of the His-bundle electrogram (Figure 2C). We initially performed the short time (about 10sec, 25W) ablation using a 4mm-tip catheter (NaviStar, Biosense Webster, Diamond Bar, California, USA) near the roof of the proximal coronary sinus during the tachycardia (Tachycardia 1). Despite the persistence of the tachycardia, transient complete AV block (AH block) was confirmed after termination of the tachycardia by ventricular overdrive pacing. 1:1 AV conduction was completely recovered within 20 min, but first-degree AV block (AH prolongation) persisted. Simultaneously, an atypical LBBB-type preexcitation emerged, suggesting an anterograde nodoventricular (NV) pathway conduction (Figure 3A and 3B). We assumed that the tachycardia was a NV fiber associated tachyarrhythmia with anterograde conduction through the His-bundle via AV node and retrograde conduction through the NV accessory pathway. At the time of the tachycardia termination with a PVC on refractory period of the His bundle (Figure 2C), AVNRT should have been ruled out to be the mechanism. Therefore, we performed the activation mapping targeting for the earliest ventricular potential of this preexcitation. Finally, we could identify the earliest excitation site at the septum just above the right bundle branch (Figure 3B and 3C). Note that the right bundle electrogram was recorded from proximal bipolar electrodes of the ablation catheter. After several application of radiofrequency energy (20 – 30W) around this site, the preexcited QRS complex disappeared and no tachyarrhythmia was induced by any programmed stimulation. He had no recurrence of the tachycardia for 2 years without any antiarrhythmic drug.
Discussion

 The characteristic of the NV accessory pathway, an unusual form of preexcitation syndrome, were substantially described by the catheter mapping and ablation1). While the concealed NV pathway participates as the retrograde limb of narrow QRS tachycardia which sometimes exhibits VA block, the diagnosis and catheter ablation is challenging. Detailed anatomic studies by Anderson et al demonstrated distinct node-ventricular tracts connecting the posterior extensions of the AV node and the crest of the ventricular septum2). Therefore, NV pathway-mediated supraventricular tachycardia was treated by the radiofrequency ablation at the proximal insertion of the accessory pathway in the slow pathway area3). However, it should be noted that AVNRT with UCP block is not fully excluded4,5). In that case, the anterograde NV pathway should be a bystander if present5). In our case, a radiofrequency application around the roof of the proximal coronary sinus in addition to the slow pathway ablation unmasked the LBBB-like QRS morphology that was probably produced by ventricular activation through the anterograde NV pathway. We performed ventricular activation mapping to ablate the ventricular insertion site of the pathway, resulting in successful elimination of the tachycardia and preexcited QRS complex for 2 years. For the differentiation from AVNRT with UCP block, it was the useful finding that the tachycardia was terminated by a PVC at the time phase of His-bundle electrogram. We should assume the narrow QRS tachycardia with VA block and/or AV dissociation to be a concealed NV fiber associated tachyarrhythmia in case that a PVC terminate or reset the tachycardia.
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