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Abstract

A dual atrioventricular (AV) nodal response and His bundle extrasystole cannot be
different in many cases with certainty. We present a 31-year-old man with episodes of
palpitation and conducted and non-conducted His bundle extrasystole detected during
an electrophysiology study.
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INTRODUCTION

Hisian extrasystole in the electrophysiology study may be
miss-diagnosis as a dual atrioventricular physiology. Differ-
entiating these two patterns is very difficult and their man-
agements are different. When ablation of the slow pathway
can perform easily without any significant risk, ablation of
His extrasystole may be complicated with complete atrioven-
tricular blockage [1]. In this case report, we present a case of
Hisian extrasystole and explain some clues for differentiating
these two events.

CASE PRESENTATION

A 31-year-old man presented with recurrent palpitations and
episodes of non-sustained narrow QRS tachycardia which did
not resolve by beta blocker and flecainid. His clinical examina-
tion, laboratory findings and Doppler echocardiography were
normal. During sinus rhythm, the ECG was unremarkable.
Due to his significant symptoms, electrophysiological study
was performed after discontinuation of the beta blocker and
antiarrhythmic medications. A normal sinus rhythm was ob-
served at baseline. (AH interval of 65 ms and an HV interval of
58 ms). No arrhythmia was induced with programed atrial and
ventricular stimulations. After isoproterenol infusion, intracar-
diac electrogram demonstrated an isolated His signal, followed
by ventricular activation (Fig 1). What is the mechanism?

DISCUSSION

At a glance to intracardiac electrogram, the atrial rhythm
seems to be sinus. In the first beat after atrial activation, the
first His bundle electrograms preceded by ventricular depo-

larizations with a normal HV interval, but the second one did
not precede by ventricular activation. There were two pos-
sible mechanisms for this finding: Hisian extrasystole and
1:2 atrioventricular node conduction (antagrade conduc-
tion of atrial rhythm through both fast and slow pathways);
the blockage below the His can be explained by the short
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Figure 1: Intracardiac Electrogram Demonstrated Isolated His Sig-
nals, followed by Ventricular Activation. The First His Bundle Ex-
trasystole was Blocked but the Second Extrasystole was Followed by
Atrial without Ventricular Activation as its more Prolonged Couple
Interval from Previous His Depolarization.
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H-H intervals preceded after a long-long sequence. A dual
AV nodal response and His bundle extrasystole cannot be
different in many cases with certainty, but there are some
clues that may suggest the diagnosis. The coupling interval
of His activation can vary in both conditions. Although in
the case that His extrasystoles originate from the proximal
His, the His bundle activation is sequential from proximal to
distal as in 1:2 AV conduction, if the extrasystole originates
from the distal part, the reverse activation of His can differ-
entiate it from the other condition. Absence of the atrial-His
bundle jump during atrial extra-stimulation is also in favor of
extrasystole [2, 3]. During our study, we found some other
beats with different conduction patterns. As seen in Fig 1, af-
ter the 3" sinus beat, the second His deflection was followed
by atrial without ventricular activation. As there was no His
deflection between these atrial and ventricular activations,
this means that the impulse from His propagated to atrium
(from fast pathway), but was blocked to propagate to the ven-
tricle. This beat also cannot roll out any of the conditions as
this beat can be an echo beat or a His extrasystole with ret-
rograde conduction and antagrade block to ventricle, as its
more prolonged couple interval from previous His depolar-
ization. This pattern may present at the electrocardiography
as a non-conducted premature atrial contraction [4]. Our

case was in favor of His extrasystole as the atrial-His bundle
jump was absent during atrial extra-stimulation. The patient
did not accept the risk of atrioventricular blockage, so abla-
tion was not performed for him.
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