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ABSTRACT. Bundle branch re-entrant ventricular tachycardia (VT) (BBR-V'T) is a unique type
of ventricular tachycardia often seen in patients with advanced heart diseases. Rarely, it is found
in patients with a structurally normal heart. We describe a case of BBR-V'T in a patient with
normal ventricular function, a year after transcatheter aortic valve replacement (TAVR) for aortic
stenosis. A 73-year-old man with a past medical history of non-obstructive coronary artery disease
and severe aortic stenosis status post-TAVR with a 23-mm Sapien valve (Edwards Lifesciences,
Irvine, CA, USA) about 1 year prior presented with palpitations and syncope. The electrocardio-
gram (ECG) showed a wide complex tachycardia with a left bundle branch block (LBBB) pattern
and atrioventricular dissociation. The tachycardia was incessant and paroxysmal during 24-h
telemetry monitoring. An electrophysiology study showed a normal A—H interval of 90 ms and a
prolonged H-V interval of 84 ms with evidence of a split His. A hemodynamically stable VT was
induced with a cycle length of 453 ms, which was identical to the clinical VT. This was diagnosed
to be BBR-V'T given the typical ECG pattern of LBBB, the presence of His inscription before each
ventricular signal, and the H-H interval variation—predicted V-V variation when there was a
wobble in tachycardia cycle length. Injury of the His—Purkinje system post-TAVR can provide the
substrate for the development of BBR-VT. Current published literature shows early occurrence

post-TAVR, but our case suggests that the timing between the index procedure and arrhythmia

occurrence can be variable.

KEYWORDS. Bundle branch re-entrant ventricular tachycardia, macro—re-entrant, syncope,

TAVR.

Introduction

Bundle branch re-entrant ventricular tachycardia
(BBR-VT) is a unique type of ventricular tachycardia (VT)
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that involves the right and left bundle branches and the
ventricular septum as components of the macro-re-entrant
circuit. BBR-VT is often seen in patients with advanced
heart diseases, such as dilated cardiomyopathy, coronary
artery disease, valvular heart disease, and myotonic dys-
trophy'” with concomitant severe His-Purkinje system
(HPS) disease. Occasionally, it can be seen in patients with
a structurally normal heart as the unique electrophysio-
logical properties of rapid conduction and long refrac-
tory periods ordinarily prevent sustained re-entry within
the HPS. We describe a case of BBR-VT in a patient with
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Figure 1: A: Wide complex tachycardia with a left bundle branch block morphology at a rate of 150 bpm. Atrioventricular
dissociation and electrical alternans are seen. B: Baseline 12-lead electrocardiogram.
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Figure 2: Split His seen on His catheter.

normal ventricular function, 11 months after transcatheter
aortic valve replacement (TAVR) for aortic stenosis.

Case Presentation

A 73-year-old man with a past medical history of
non-obstructive coronary artery disease, with preserved
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ventricular function and severe aortic stenosis status post-
TAVR with a 23-mm Sapien valve (Edwards Lifesciences,
Irvine, CA, USA) 11 months prior, presented with palpi-
tations and syncope. A presenting 12-lead electrocardio-
gram (ECG) showed a wide complex tachycardia at a rate
of 150 bpm with a left bundle branch block (LBBB) pat-
tern, a QRS width of 135 ms, and a left inferior axis with
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Figure 3: His inscription before each ventricular signal and H-H interval variation predicting V-V variation during a wobble in

tachycardia cycle length.

a precordial transition to positive at lead V5. Electrical
alternans was seen. Dissociation was noted between the
QRS complexes and P-waves, supporting the diagnosis
of VT (Figure 1A). Baseline 12-lead ECG showed a sinus
rhythm with first-degree atrioventricular (AV) block and
LBBB with a similar but not identical morphology with
the QRS complex while in tachycardia. Of note, LBBB
had developed after the TAVR procedure. While in sinus
rhythm, there were non-conducting P-waves without
change in the R-R or P-R interval, suggesting type 2, sec-
ond-degree AV block (Figure 1B). The tachycardia was
paroxysmal during a 24-h telemetry monitoring. An elec-
trophysiology (EP) study was performed, which showed
a normal A-H interval of 90 ms and a prolonged H-V
interval of 84 ms with evidence of a split His (Figure 2).
Programmed ventricular stimulation demonstrated the
absence of retrograde conduction at baseline and on iso-
proterenol. A hemodynamically stable VT was induced
with burst ventricular pacing. The lack of a proper His
signal limited our ability to identify any retrograde V-H
prolongation at the time of tachycardia initiation. The
tachycardia had a cycle length of 453 ms and was identi-
cal in morphology to the clinical VT. When induced, the
VT was slower in rate compared to the presenting tachy-
cardia and secondary to the effects of sedation. This was
diagnosed to be BBR-VT based on the typical ECG pattern
of LBBB, the presence of His inscription before each ven-
tricular signal, and the H-H interval variation-predicted
V-V variation when there was a wobble in tachycardia
cycle length (Figure 3). The tachycardia was not sus-
tained enough to perform entrainment maneuvers. Based

5128

on the presence of severe HPS disease and the behavior
of BBR-VT, a decision was made to proceed with radi-
ofrequency ablation of the apical most inscription of the
right bundle potential. Ideally, the left bundle should
have been mapped but was not in this case as we felt that
the patient would eventually need a pacemaker. Ablation
was performed using a 4-mm non-irrigated tip catheter,
which resulted in immediate termination of the tachycar-
dia with concomitant complete heart block. The patient
subsequently underwent dual-chamber permanent pace-
maker implantation.

Discussion

BBR-VT is a unique macro-re-entrant VT that involves
the right bundle, left bundle, and ventricular septum as
part of the circuit. Akhtar et al. first documented re-entry
within the HPS in humans in studies involving isolated
ventricular beats commonly produced by programmed
ventricular stimulation (V, phenomenon).®’ These iso-
lated re-entrant beats within the HPS represent a nor-
mal response to stimulation. It is well recognized that
sustained bundle branch re-entry cannot be induced in
patients with a normal HPS. The latter may be explained
by the electrophysiological properties of a normal HPS
characterized by the combination of very fast conduction
velocity and a relatively long refractory period which
precludes the formation of a stable re-entry circuit.!’
However, in conditions when the conduction in the HPS
is prolonged because of disease or drugs, sustained re-en-
try within the bundle branches is facilitated. It accounts
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for 6% of inducible sustained monomorphic VT during EP
studies." A wide QRS tachycardia with an LBBB morphol-
ogy is the most common form of BBR-VT encountered in
clinical practice, in which the right bundle branch (RBB)
serves as the antegrade limb, the left bundle serves as the
retrograde limb, and the interventricular septum provides
the connecting link. BBR-VT with an RBB configuration,
where the reverse sequence of activation occurs, is less
commonly encountered.'? It is often seen in patients with
acquired heart diseases, which involve the HPS, leading
to slow conduction within the Purkinje system and facil-
itating the occurrence of BBR-VT. Rarely, it can be seen in
patients without structural heart disease: Li et al.'* found
that prolonged H-V interval in sinus rhythm is not a pre-
requisite for BBR-VT. In their study of 13 patients with
BBR-VT, 6 out of 13 patients had normal H-V intervals
in sinus rhythm; however, all 6 patients had functional
His-Purkinje abnormalities. Rare case reports of BBR-VT
following surgical aortic valve replacement and TAVR
have been published.">*"7 Our literature search showed
4 case reports of BBR-VT following TAVR and all of them
occurred in the first 2 weeks post-TAVR. A prolonged H-V
interval was reported in 3 cases and 1 case did not report
the H-V interval. The unique feature of our case is that
the patient presented with BBR-VT 11 months following
TAVR, suggesting that factors including valve expansion,
cardiac remodeling, and progression of injury to HPS
could influence the timing of BBR-VT occurrence. TAVR
has become a well-established percutaneous procedure
for patients with symptomatic severe aortic stenosis; how-
ever, it is often complicated by conduction abnormalities
and the need for permanent pacemaker implantation in
8%-12.5% of cases post-TAVR." The role for an EP study
post-TAVR has not yet been well defined, but studies
have shown worsening of conduction parameters in up
to 78% of patients undergoing CoreValve (Medtronic,
Minneapolis, MN, USA) implantation.’ The long-term
effects of this injury to HPS are unclear; however, there
are disturbing reports of sudden cardiac death at 1 year
post-TAVR with an incidence of 1%-2.5%.2"?' The mode
of sudden cardiac death for this patient population is
unclear. Nevertheless, ventricular arrhythmias of unclear
mechanism have also been reported.” Our case highlights
and adds to the existing literature on the occurrence of
BBR-VT based on new conduction abnormalities and par-
ticularly HPS disease post-TAVR.

Conclusion

Injury of the HPS post-TAVR can provide the substrate
for the development of BBR-VT. Our case adds to the lim-
ited number of BBR-VT cases published in the literature
and suggests that the timing between the index proce-
dure and arrhythmia occurrence can vary.

References

1. Caceres ], Jazayeri M, McKinnie ], et al. Sustained bun-
dle branch reentry as a mechanism of clinical tachycardia.
Circulation. 1989;79(2):256-270.

The Journal of Innovations in Cardiac Rhythm Management, August 2022

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Cohen TJ, Chien WW, Lurie KG, et al. Radiofrequency cath-

eter ablation for treatment of bundle branch reentrant ven-
tricular tachycardia: results and long-term follow-up. | Am
Coll Cardiol. 1991;18(7):1767-1773.

. Blanck Z, Dhala A, Deshpande S, Sra ], Jazayeri M, Akhtar

M. Bundle branch reentrant ventricular tachycardia: cumu-
lative experience in 48 patients. | Cardiovasc Electrophysiol.
1993;4(3):253-262.

. Mehdirad AA, Keim S, Rist K, Tchou P. Long-term clinical

outcome of right bundle branch radiofrequency catheter
ablation for treatment of bundle branch reentrant ventricu-
lar tachycardia. Pacing Clin Electrophysiol. 1995;18(12 pt
1):2135-2143.

. Merino JL, Carmona JR, Fernandez-Lozano I, Peinado R,

Basterra N, Sobrino JA. Mechanisms of sustained ventricu-
lar tachycardia in myotonic dystrophy: implications for
catheter ablation. Circulation. 1998;98(6):541-546.

. Narasimhan C, Jazayeri MR, Sra ], et al. Ventricular tach-

ycardia in valvular heart disease: facilitation of sustained
bundle-branch reentry by valve surgery. Circulation.
1997,96(2):4307-4313.

. Chen PS, Fleck RP, Calisi CM, Kozina JA, Feld GK.

Macroreentrant ventricular tachycardia and coronary artery
disease in cerebrotendinous xanthomatosis. Am | Cardiol.
1989;64(10):680-682.

. Akhtar M, Damato AN, Batsford WP, Ogonkelu JB, Ruskin

JN. Demonstration of reentry within His-Purkinje system in
man. Circulation. 1974;50(6):1150-1162.

. Akhtar M, Gilbert C, Wolf F, Schmidt D. Reentry within the

His-Purkinje system: elucidation of reentrant circuit using
right bundle branch and His bundle recordings. Circulation.
1978;58(2):295-304.

Mazur A, Kusniec ], Strasberg B. Bundle branch reen-
trant ventricular tachycardia. Indian Pacing Electrophysiol .
2005;5(2):86-95.

Balasundaram R, Rao HB, Kalavakolanu S, Narasimhan C.
Catheter ablation of bundle branch reentrant ventricular
tachycardia. Heart Rhythm. 2008;5(Suppl 6):S68-572.

Singh G, Lahiri MK, Khan A, Schuger CD. Bundle branch
reentrant ventricular tachycardia after transcatheter aortic
valve replacement. Heart Rhythm Case Rep.2017;3(3):177-185.
Li YG, Gronefeld G, Israel C, Bogun F, Hohnloser SH.
Bundle branch reentrant tachycardia in patients with
apparent normal His-Purkinje conduction: the role of func-
tional conduction impairment. | Cardiovasc Electrophysiol.
2002;13(12):1233-1239.

Eckart RE, Hruczkowski TW, Tedrow UB, Koplan BA,
Epstein LM, Stevenson WG. Sustained ventricular tachy-
cardia associated with corrective valve surgery. Circulation.
2007;116(18):2005-2011.

de la Rosa Riestra A, Rubio Caballero JA, Freites Estévez A,
Alonso Bell6], Botas RodriguezJ. Bundle-branch reentry ven-
tricular tachycardia after transcatheter aortic valve replace-
ment. Indian Pacing Electrophysiol ]. 2016;15(5):251-254.
Workman V, Freeman J, Forrest ], Upadhyaya K, Carney K,
Enriquez A. Bundle branch reentrant ventricular tachycar-
dia after transcatheter aortic valve replacement. ] Am Coll
Cardiol. 2019;73(9_Suppl 1):2934.

Kocherla C, Ward C, Horwitz PA, Mazur A. Syncope after
transcatheter aortic valve replacement: two faces of abnor-
mal intraventricular conduction. | Innov Card Rhythm Manag.
2020;11(3):4031-4035.

Mazzella AJ, Hendrickson M]J, Arora S, et al. Shifting
trends in timing of pacemaker implantation after tran-
scatheter aortic valve replacement. | Am Coll Cardiol Interv.
2021;14(2):232-234.

5129



19

20.

. Rubin JM, Avanzas P, del Valle R, et al. Atrioventricular con-

duction disturbance characterization in transcatheter aor-
tic valve implantation with the CoreValve prosthesis. Circ
Cardiovasc Interv. 2011;4(3):280-286.

Urena M, Webb ]G, Eltchaninoff H, et al. Late cardiac death
in patients undergoing transcatheter aortic valve replace-
ment: incidence and predictors of advanced heart failure
and sudden cardiac death. ] Am Coll Cardiol. 2015;65(5):
437-448.

5130

21.

22.

A. Bhullar, N. Sharma, R. Ma, et al.

Rodés-Cabau ], Urena M, Nombela-Franco L, et al.
Arrhythmic burden as determined by ambulatory continu-
ous cardiac monitoring in patients with new-onset persis-
tent left bundle branch block following transcatheter aortic
valve replacement: the MARE Study. JACC Cardiovascular
Interv. 2018;11(15):1495-1505.

Papavasileiou LP, Halapas A, Chrisocheris M, et al. Sudden
death after transcatheter aortic valve implantation. Are brad-
yarrhythmias always the cause? | Atr Fibrillation. 2015;8(3):1108.

The Journal of Innovations in Cardiac Rhythm Management, August 2022



