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What is the mechanism of tachycardia and an apparent
atrioventricular nodal response during para-Hisian pacing?
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A 50-year-old man with a history of multiple episodes of tachycardia
and complete left bundle branch block (LBBB) morphology under-
went electrophysiological studies and catheter ablation. The earliest
retrograde activation in response to premature ventricular stimu-
lation was observed simultaneously in the His bundle (HB) region
and proximal coronary sinus (CS), without decremental conduction
(Figure 1A). Retrograde conduction remained unchanged following a
20mg bolus injection of ATP. Para-Hisian pacing revealed an appar-
ent atrioventricular (AV) nodal response characterized by a shorter
stimulus-atrial activation interval during the HB and ventricle cap-
ture than that during the ventricle capture alone (Figure 1B). The
tachycardia observed clinically was initiated by premature atrial
stimulation and immediately evolved toward a narrow QRS morphol-
ogy (Figure 2A). The earliest atrial activation site during tachycardia
was consistent with that of retrogradely conducted ventricular ex-
trastimuli. However, during narrow QRS tachycardia, the His-atrial
(HA) interval was shorter, while the atrio-His (AH) interval was longer
than those measured during tachycardia with complete LBBB mor-
phology. Moreover, premature ventricular stimuli delivered during
ongoing tachycardia at the time of HB refractoriness advanced the
atrial cycle and prolonged the next AH interval (Figure 2B).
Generally, shortening of the HA interval during tachycardia coin-
ciding with the resolution of complete LBBB morphology (Coumel's
law; Figure 2A), and atrial preexcitation with premature ventricular
stimuli delivered at the time of HB refractoriness during ongoing
tachycardia (Figure 2B), supported the diagnosis of AV reentrant
tachycardiausingaleft-sided AV accessory pathway as the retrograde

limb of the circuit. Moreover, electrophysiological characteristics of

retrograde conduction, such as concentric atrial activation and the
absence of decremental properties along with sensitivity to ATP, are
consistent with the presence of a left posteroseptal AV accessory
pathway. A stimulus-atrial activation interval shorter during the HB
and ventricle capture than that during the ventricle capture alone
may also be observed with retrograde conduction over a left pos-
teroseptal AV accessory pathway, usually together with a shortening
of the stimulus-ventricular activation interval in the CS recordings.'?
However, in this case, the stimulus-ventricular activation interval in
the CS recordings remained constant, regardless of whether the HB
was directly captured. Moreover, meticulous inspection revealed a
transition of the earliest atrial activation site from the proximal CS
during the non-capture of the HB to the HB region during the cap-
ture of the HB (Figure 1B).

Our observations are explained as follows: during the ventricle
capture alone, retrograde conduction was predominantly through
the accessory pathway. In contrast, during the HB and ventricle cap-
ture, the activation wavefront propagated through the fast pathway
and reached the atrium along the CS recording earlier than while
propagating through the working myocardium and bundle branch
and reaching the ventricular myocardium along the CS recording.
Therefore, para-Hisian pacing with direct HB capture was associ-
ated with a shorter stimulus to atrial activation interval than in the
absence of direct HB capture.

Retrograde conduction over the fast pathway during para-
Hisian pacing in presence of the posteroseptal accessory pathway
is often observed.>? This is because the retrograde conductivity

of the fast pathway may be enhanced or an unknown delay in the
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FIGURE 1 (A) Ventricular premature stimulation (51-S1 = 600ms, S1-S2 = 310s). The His (H)-atrial interval, including after S2, measures
47 ms. (B) Para-Hisian pacing (S-S = 600ms). The QRS of the first, second, and fifth cycles are wide, consistent with direct ventricular
capture, while the QRS of the third and fourth cycles are narrow, consistent with direct capture of the His bundle. The numbers correspond
to the intervals between the pacing stimulus (S) and the atrial electrogram at the proximal coronary sinus (CS13-14). A and V indicate the
atrial and ventricular electrograms, respectively.

conduction time consumption between the pacing and accessory HB is a key clue to diagnosing retrograde conduction over the fast
pathway sites may be present. Recognizing the change in the atrial pathway, accompanied by retrograde conduction over the acces-

activation sequence during non-capture of HB versus capture of sory pathway.®



KOBARI ET AL.

ﬂWlLEY_‘%”Md/ I O%Zéyl .
(A)

(e N TR

cs13-14 i A A hjr v*ﬁt‘r _,k,———_‘L ‘l \lr
cs1-2 Yr\#ﬂv’r\ vk ‘/l’ 'h A, ‘A )(/_j\——\ﬂj\ “A er
|
{

,
T
-Jf

- | | | | |
|§RVA1 2 v V V V V
STIM
(B)

nm|\||||H|nn||nnnuw||munlnmlmlluu|||\lmun|||||||u|v|||\||||x|||mmur||u||||||‘||||||u|||u|||u||m|||r||]u||||||||||||||||\|||x|||||||m|nln[|l|uml|wlumlm\umin||||||||1muu\I\uuu|x||||||||n[n|ml|1||||\v||n|vm||m|u|

351 351

cs13414 | |

......... B i basmaoe bbb oo boesn b o bandaodooes b bieosdon oo obeodoom o b

FIGURE 2 (A) Initiation of tachycardia following premature atrial contraction (*). The first four QRS have complete left bundle branch
block morphologies, while the next three QRS are narrow. The numbers above and below the HBE3-4 channel indicate the AH and HA
intervals, respectively. (B) Atrial resetting of tachycardia by premature ventricular stimulus (S) delivered during HB refractoriness. The
numbers above the CS13-14 channel indicate the atrial cycle length.

The accessory pathway was successfully ablated at the left pos- ETHICS APPROVAL STATEMENT
terior mitral annulus. Approval was obtained from the local ethics committee.
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