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KEY TEACHING POINTS

� In nodoventricular tachycardia, His-refractory
ventricular premature depolarizations (VPD)
advance the His before advancing the atrium,
revealing their proximity to the His bundle; these
tachycardias are independent of the atrium, but
if they do conduct to the atrium, atrial cycle
length cannot dissociate from ventricular cycle
length.

� Supraventricular tachycardia that meets criteria for
atypical atrioventricular nodal reentrant
tachycardia, but repeatedly terminates with His-
Introduction
Generally, an accessory pathway (AP) bridges the noncon-
ducting fibrous atrioventricular annulus as a conducting
pathway, resulting in supraventricular tachycardia (SVT).
It requires the atrium and ventricle as integral components
of the tachycardia, regardless of the direction of conduction
through the pathway. Uncommon variants of APs like no-
dofascicular/ventricular (NFV) pathways are extensions
from AV node to fascicle or to ventricle and do not require
the atrium as an integral component of the tachycardia. We
report a case of a 70-year-old woman with incessant SVT
following tricuspid valve repair with evidence that con-
cealed ventricular (NFV) pathway was present as a
bystander. 1
refractory VPD, is due to bystander pathway.

� Tricuspid annular surgery may promote anisotropy
and tachycardia that did not exist before the
procedure.
Case report
A 70-year-old woman with dyspnea due to tricuspid valve
regurgitation underwent minimally invasive tricuspid valve
repair with septal leaflet plication, posteroseptal commissur-
otomy, and placement of an MC3 30 mm tricuspid ring. Two
weeks after surgery, during evaluation at the postoperative
visit, the patient was found to be in SVT at 152 beats per min-
ute (Figure 1). An attempt at cardioversion restored sinus
rhythm for a few beats with a prompt resumption of the
tachycardia, and subsequent amiodarone infusion did not
restore sinus rhythm over 48 hours.

Owing to the incessant nature of the tachycardia, she was
taken to the electrophysiology lab for an electrophysiology
study.

The patient underwent an electrophysiology study with a
CARTOmapping system (BiosenseWebster, Diamond Bar,
CA). The patient was in SVT except during a short interval
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after postpacing maneuvers when a few beats of sinus
rhythm were noted. Tachycardia cycle length (CL) at base-
line was 419 ms. During tachycardia atrial-His (AH) inter-
val was 73 ms, the HV interval was 50 ms, and the VA
interval was 273 ms (Figure 2A; the Halo catheter was posi-
tioned along the tricuspid annulus at the beginning of the
procedure). Fluoroscopic catheter locations are shown in
Figure 3 (the ablation catheter had replaced the halo cath-
eter). During sinus rhythm at CL 745 ms, AH was 78 ms
and HV was 50 ms.

During SVT, retrograde earliest atrial activation was at CS
9–10, approximately 1 cm from the coronary sinus (CS) os
(Figure 2B). Ventricular overdrive pacing at CL 10 or 20
ms was repeatedly terminating throughout the entire study.
The termination of SVT always occurred on the first fully
captured beat without advancing atrial activation
(Figure 2A). His-refractory ventricular premature depolariza-
tion (VPD) repeatedly terminated the tachycardia without
conducting to the atrium repeatedly (Figure 2C).
his is an open
/by-nc-nd/4.0/).
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Figure 1 Supraventricular long RP tachycardia at 400 ms.
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Ablation was performed by using a 4 mm nonirrigated
catheter. Activation mapping was performed during tachy-
cardia. The earliest atrial activation was near CS pole 9–10.
In this location, the atrial electrogram on the ablation catheter
was 30 ms preceding the onset of the P wave and 5 ms pre-
ceding the local A on the CS catheter. Tachycardia was termi-
nated 2.24 seconds after the radiofrequency onset.2

Additional insurance lesions were delivered here. Posta-
blation repeated programmed stimulation demonstrated no
inducible tachycardia with and without isoproterenol. There
was no evidence of VA conduction postablation. The patient
has remained free of any recurrent arrhythmia at 5 months of
follow-up.
Discussion
The observation of His-refractory VPD repeatedly terminat-
ing the tachycardia without conducting to the atrium
excluded atrial tachycardia and AP-independent tachy-
cardia.3

However, during ventricular overdrive pacing, atrial CL
continued at tachycardia CL even though the ventricle was
captured at a different CL (with local VA interval change)
during progressive fusion (Figure 2A). How to account for
the different CL of ventricle and atrium during ventricular
overdrive pacing?

In AP-mediated tachycardia, both ventricle and atrium are
integral to tachycardia sustenance. Changes in the CL of
either atrium or ventricle will influence the CL of the other
chamber. Although the atrium is not integral to NFV tachy-
cardia, persistent tachycardia in the atrium at the tachycardia
CL while ventricular CL has been accelerated to the pacing
CL is highly unlikely to be NFV pathway–mediated tachy-
cardia. The apparent V dissociation (Figure 2A) from the
tachycardia suggests that the underlying mechanism of the
clinical tachycardia is atypical atrioventricular nodal reen-
trant tachycardia (AVNRT) in the presence of a bystander
NFV AP.4 Termination of the atypical AVNRT during His-
refractory VPD is due to wavefront collision caused
by conduction through bystander NFV within the AV nodal
reentrant pathways before the exit to the atrium.

There are several interesting observations worthy of elab-
oration. The earliest atrial electrogram within 1 cm of the CS
os was mapped and ablated successfully.5 This location is
likely near the insertion of the NFV AP to the slow pathway.
It is also interesting to note that the atrial activation sequence
during tachycardia and ventricular pacing was consistent
with the presence of an NFV AP with the earliest activation
1 cm from the CS os. There was no evidence of VA conduc-
tion or dual AV nodal physiology postablation with or
without isoproterenol.

These observations collectively support the presence of an
NFV AP but would not be sufficient to prove the NFV AP is
integral to tachycardia.

It is uncommon to terminate atypical AVNRT within such
a short time using a single lesion. The likely explanation is
the proximity of NFV and retrograde limb of the atypical
AVNRT circuit (slow pathway) and perhaps the surgical pro-
cedure reducing the spatial separation between the two.

Why the tachycardia occurred after tricuspid valve repair
is unclear but likely related to the alteration of the anisotropic
conduction of these conducting pathways, facilitating appro-
priate excitable gap (large excitable gap) providing substrate
for the incessant nature of the tachycardia.



Figure 2 A: Three fused ventricular paced beats at a different cycle length relative to atrial cycle length at tachycardia cycle length. The last fully paced beat
terminated the tachycardia without advancing to the atrium (halo catheter placed around tricuspid annulus, planning for atrial flutter ablation, but was subsequently
removed (named as PV 1–20). B: Retrograde earliest atrial activation was at CS 9–10, approximately 1 cm from the coronary sinus os during supraventricular
tachycardia. C: His-refractory ventricular premature depolarizations terminating the tachycardia.
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Figure 3 Fluoroscopic view during coronary angiography.
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