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Summary

We present the case of a 34-year-old man with paroxysmal narrow complex tachycardias. An EP
study revealed AVNRT with upper common pathway block. Our case shows a diagnostic ap-
proach and treatment for this rare scenario in the EP lab.

Keywords: eletropyhsiological study; catheter ablation; AV nodal reentry tachycardia

Case

We present the case of a 34-year-old man who
was referred to our hospital for an electrophys-
iologic study (EPS) due to recurrent palpita-
tions. The 12-lead surface ECG had previously

confirmed a narrow complex tachycardia with
a single QRS morphology at a heart rate of
around 180 bpm with slightly varying R-R
intervals. The QRS morphology during tachy-
cardia was the same as in sinus rhythm and

Reentrant

a with Upper

Pathway Block

was therefore deemed to be of supraventricular
origin. The supraventricular tachycardia ter-
minated after administration of 18 mg adeno-
sine IV. Transthoracic echocardiography ex-
cluded a structural heart disease; lab values
were unremarkable. EPS showed normal base-
line intracardiac intervals (AH interval 112
ms, HV interval 42 ms, AV block cycle length
baseline 360 ms). Ventricular stimulation at a
drive train cycle length of 600 ms showed
ventriculoatrial (VA) dissociation. Physiology
of both AV nodal was present (fig. 1, AV jump).
A narrow complex tachycardia with slightly
varying tachycardia cycle length (TCL) of
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Figure 1: Programmed atrial stimulation with a drive train S1 of 500 ms and S2 of 340 ms (panel A) and S2 of 330 ms (panel B) showing an AV (AH)
jump of 170 ms (420-250 ms). Atrial signals are indicated with a red A, ventricular signals with a red V. I, I, V1 and V3 indicate surface ECG. CS1-2
(distal) to CS9-10 (proximal): bipolar endocardial signals from a decapolar catheter placed in the coronary sinus. 20B 1-2 and 3-4: bipolar endocardial
signals from a quadripolar catheter placed in the apex of the right ventricle.
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Figure 2: Panel A shows ventriculoatrial dissociation during narrow complex tachycardia. Panel B shows a short episode of an atrial run with A-A inter-
vals <200 ms (precursor of atrial fibrillation) during narrow complex tachycardia (dual tachycardia). Atrial signals are indicated with a red A, ventricular
signals with ared V. 1, Il, V1 and V3 indicate surface ECG. CS1-2 (distal) to CS9-10 (proximal): bipolar endocardial signals from a decapolar catheter
placed in the coronary sinus. 20A 1-2 and 3-4: bipolar endocardial signals from a quadripolar catheter placed near the His. 20B 1-2 and 3-4: bipolar
endocardial signals from a quadripolar catheter placed in the apex of the right ventricle.
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Figure 3: Panel A shows no change in varying tachycardia cycle length (TCL) during tachycardia with and without right bundle branch block aberration.
Panel B shows narrow complex tachycardia with VA dissociation. Documentation of a premature ventricular complex during refractory His, but the re-
sponse on the next His cannot be judged due to varying TCL (424 ms, 408 ms, 384 ms, 436 ms). Atrial signals are indicated with a red A, ventricular
signals with a red V, His signals with a red H. I, I, V1, V3 and V4 indicate surface ECG. CS1-2 (distal) to CS9-10 (proximal): bipolar endocardial signals
from a decapolar catheter placed in the coronary sinus. 20A 1-2 and 3-4: bipolar endocardial signals from a quadripolar catheter placed near the region
of His. 20B 1-2 and 3-4: bipolar endocardial signals from a quadripolar catheter placed in the apex of the right ventricle.

around 380 ms, which corresponded to the
clinical tachycardia, was induced during atrial
burst stimulation without isoproterenol infu-
sion. The tachycardia could be terminated by
atrial pacing and immediate VA dissociation
without retrograde conduction through the
AV node (fig. 2A) was noted during tachycar-
dia. The atrial rhythm during the tachycardia
with VA dissociation was a sinus rhythm at a
cycle length of around 600 ms. Atrial activa-
tion sequence and cycle length did not signifi-
cantly vary during VA dissociation.

A short sequence of an atrial run with A-A
intervals <200 ms was induced by atrial burst
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stimulation and did not influence the ongoing
narrow complex tachycardia (dual tachycar-
dia, fig. 2B). During the clinical tachycardia,
the QRS complex was the same as in sinus
rhythm and intermittently showed right bun-
dle branch block aberration. The HV interval
during sinus rhythm was normal and no
structural heart disease was detected. These
observations made bundle branch reentrant
ventricular tachycardia and fascicular ventric-
ular tachycardia unlikely. The observations
above and the fact that the His always preceded
the V, made a ventricular tachycardia (VT)
from the ventricular myocardium unlikely.

NoDerivatives 4.0". No commercial reuse without permission.

HYV was normal during tachycardia and TCL
during right bundle branch block aberration
did not change (fig. 3A). Left bundle branch
block aberration during tachycardia was never
observed, therefore, atrioventricular reentrant
tachycardia (AVRT) with VA dissociation us-
ing a nodofascicular/nodoventricular fibre as
the antegrade limb or a nodoventricular fibre
as the retrograde limb of the tachycardia
circuit were highly unlikely. As shown in figure
3B, the response of a premature ventricular
beat induced by the right ventricle catheter,
which fell into His refractoriness, could not be
reliably assessed due to varying TCL. Based
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on our observations, the most likely diagnosis
was an atrioventricular nodal reentrant tachy-
cardia (AVNRT) with upper common pathway
block, although prior to ablation we were not
able to exclude a tachycardia originating from
the His bundle and orthodromic AVRT using a
nodofascicular fibre as the retrograde limb.
Therefore, we performed ablation of the slow
pathway in loco typico using a 7F 4 mm D-
curve catheter in the CARTO3 system (both
Biosense Webster, Diamond Bar, California,
USA) with up to 35 Watts, reaching a tempera-
ture of 50 °C. Junctional beats were noted dur-
ing radiofrequency ablation. After ablation
and a waiting period of 30 minutes, no more
AH (AV) jumps were present and no tachycar-
dia was inducible. This supported our working
diagnosis of AVNRT with upper common
pathway block. At three months follow-up, no
more palpitations and tachycardia were re-
ported by the patient, indicating a successful
ablation.

Discussion

Previous case reports have demonstrated VA
block during AVNRT, supporting the inde-
pendence of the tachycardia circuit from atrial
tissue and thus indicating the existence of an
upper common pathway [1-5]. Similarly, there
are rare reports of the simultaneous presence
of atrial fibrillation/atrial runs and AVNRT on
the surface electrogram [6] and during EPS,
which we also noted in our case [7, 8].

Several pacing manoeuvres can be con-
ducted to rule out possible differential diagno-
ses for AVNRT with upper common pathway
block, among which are junctional tachy-
cardia, intrahisian reentry and nodofascicu-
lar/-ventricular tachycardia. Atrial pacing
manoeuvres may help differentiate AVNRT
from (focal) junctional tachycardia: 1) a pre-
mature atrial complex delivered during His
refractoriness may influence AVNRT through
early engagement of the slow pathway, but

should be unable to influence junctional tachy-
cardia. 2) an earlier premature atrial complex
(delivered before His activation) that advances
the immediate His activation without termi-
nating the tachycardia favours junctional tach-
ycardia.

It is very difficult to differentiate AVNRT
with upper common pathway block from or-
thodromic AVRT using a nodofascicular/-ven-
tricular fibre as the retrograde limb, which can
both be associated with VA dissociation. In
this regard, a premature ventricular stimulus
from the apex of the right ventricle delivered
during His-bundle refractoriness can advance
the next His or terminate the tachycardia, if a
nodofascicular/-ventricular fibre is present
and constitutes the retrograde limb of the tach-
ycardia circuit [4, 5, 8]. This manoeuvre was
not performed in our case since the TCL was
constantly varying, hence the response of the
next His was difficult to judge. Therefore, we
cannot exclude the possibility of the presence
of a nodofascicular fibre as the retrograde limb
of the tachycardia circuit or as an innocent
bystander pathway, of which the treatment of
choice is also ablation of the slow pathway in
most cases [9, 10]. Other rare differential diag-
noses for AVNRT with upper common path-
way block are orthodromic AVRT using a
nodofascicular accessory pathway, junctional
tachycardia and intrahisian reentry. However,
ablation of the slow pathway led to non-induc-
ibility of the tachycardia in our case.

Consequently, our case suggests AVNRT
with VA dissociation due to upper common
pathway block as the most likely diagnosis.
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