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Introduction
During catheter ablation for Wolff-Parkinson-White (WPW)
syndrome, an accessory pathway potential (APP) is some-
times observed at the optimal ablation site. Herein, we
describe a case in which an APP remained after right-sided
anteroseptal accessory pathway (AP) ablation. Moreover, se-
lective block of the ventricular end (AP-ventricle junction) of
the AP was confirmed by parahisian pacing (PHP).
Case report
The patient was a 59-year-old Japanese man without any
medical history except for experiencing palpitations since
his adolescence. He was diagnosed with WPW syndrome
on a 12-lead electrocardiogram (ECG). Although he had un-
dergone catheter ablation at another hospital 9 years ago, the
procedure was unsuccessful. His symptoms were refractory
to antiarrhythmic drugs. Thereafter, he was referred to our
center for repeat ablation. Physical examination and blood
tests revealed no abnormal findings. A 12-lead ECG showed
a negative delta wave in lead V1, which was considered to be
a septal AP. ECG at the time of tachycardia showed 151/min
of narrow QRS-complex tachycardia. Echocardiography
showed no abnormal findings.

An electrophysiological study was performed after obtain-
ing written informed consent. Multipolar electrode catheters
were placed in the high right atrium, His bundle (HB),
tricuspid valve annulus, coronary sinus, right coronary
cusp, and right ventricle apex. The AH and HV interval
time during sinus rhythm were 75 and -3 ms, respectively.
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APP and His deflection were simultaneously recorded in
the HB electrode. PHP revealed constant ventriculoatrial
conduction interval regardless of His capture. Continuous
atrial pacing revealed constant A-APP interval and manifes-
tation of preexcitation; then, the clinical tachycardia was
induced, following the loss of APP and preexcitation
(Figure 1A). APP was observed just after the V wave on
the HB electrode during tachycardia. A single ventricular ex-
trastimulus during HB refractoriness could reset tachycardia.
Atrial activation sequence during tachycardia was consistent
with that in ventricular pacing during sinus rhythm. Based on
these findings, the tachycardia was diagnosed as orthodromic
reentrant tachycardia through septal AP.

APP was mapped with an ablation catheter during sinus
rhythm at the right septum. In addition, radiofrequency appli-
cation was started at low energy (20W) at the ventricular side
of the AP to reduce the risk of atrioventricular node (AVN)
injury. Thereafter, the delta wave on the surface ECG and
APP on the ablation catheter disappeared in 2.5 seconds after
ablation (the catheter position is shown in Supplemental
Figure 1). However, the APP on the HB electrode remained
even after the delta wave disappeared (Figure 2 and
Figure 1B). Ventricular pacing revealed the disappearance
of retrograde AP conduction and remaining retrograde
AVN conduction. When PHP was performed, high-output
pacing showed HB capture (narrow QRS), and the time inter-
val from stimulus to atrial electrogram (stim-A) was 82 ms
(Figure 3A). The lower-output pacing did not result in HB
capture and resulted in wide QRS morphology. However,
stim-A was consistent with that during high-output pacing,
suggesting that the distal end of the remaining AP was selec-
tively captured (Figure 3B). More lower-output pacing re-
sulted in the capture of ventricular muscle alone and stim-
A was prolonged (noncapture of AP). The differences of
retrograde atrial activation sequences in Figure 3B and 3C re-
vealed the existence of 2 different ventriculoatrial conduc-
tions: via the AVN and the remaining proximal fiber of the
AP. These findings could explain the selective AP–
ventricle junction ablation. Orthodromic reentrant tachy-
cardia was never inducible by any pacing maneuver or
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KEY TEACHING POINTS

� Residual accessory pathway potential (APP) after
catheter ablation may be acceptable, if antegrade
and retrograde conduction block through accessory
pathway (AP) can be verified.

� Originally AP tends to be blocked at the ventricular
end, and it explains the concealment of Wolff-
Parkinson-White syndrome.

� Parahisian pacing may be useful to evaluate the
conduction property of the septal AP, regardless of
residual APP.
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provocation tests. The patient’s symptoms and the delta wave
on ECG have not recurred in the 10 years since catheter
ablation.
Figure 1 Atrial pacing before and after ablation. A: Accessory pathway potentia
Continuous atrial pacing shows constant A-APP interval with manifestation of pre
potentials after ablation are verified by atrial extrastimulation. This shows disappea
potentials indicated by the blue arrow. This finding can confirm that the potential ind
His deflection. CS 5 coronary sinus; d 5 distal; HB 5 His bundle; HRA
S 5 stimulus.
Discussion
In this case, antegrade and retrograde AP conduction was
eliminated by catheter ablation, regardless of the existence
of residual APP. In addition, PHP revealed that the distal
side of the AP could be selectively ablated. To the best of
our knowledge, there have been no similar clinical reports.

Jackman and colleagues1 reported the effectiveness of
catheter ablation for WPW syndrome, and the APP recording
site has been used as one of the indices for the optimal abla-
tion site.1–4 APP was first reported in 1983,5 and its electro-
physiological properties have since been validated.
Antegrade AP conduction block occurs more often under
atrial pacing or antiarrhythmic drug administration at the
AP-ventricle junction than at the atrium-AP junction or
intra-AP site. This characteristic can explain the concealment
ofWPW syndrome.6–8 The hypothesis to explain this specific
block site is that small current through the AP (with small
myocardial mass) might be fractionated and dispersed
throughout the ventricular muscle (with large myocardial
mass). Therefore, this current becomes insufficient to
l (APP) and His deflection are indicated as red and blue arrows, respectively.
excitation and induced clinical tachycardia with loss of APP. B: Remaining
rance of potentials indicated by the red arrow and decremental conduction of
icated by the red arrow is APP, and the potential indicated by the blue arrow is

5 high right atrium; p 5 proximal; RCC 5 right coronary cusp;



Figure 2 Intracardiac electrograms during accessory pathway ablation. Both accessory pathway potential (APP) on ablation catheter and the delta wave on the
surface electrocardiogram disappear after catheter ablation. However, APP remains on the other electrode (red arrow). The small potential (His deflection) can be
clearly confirmed on the electrodes of the ablation catheter, His bundle (HB), and right coronary cusp (RCC) after ablation (blue arrow). ABL5 ablation catheter;
CS 5 coronary sinus; d 5 distal; HRA 5 high right atrium; p 5 proximal.
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activate each ventricular myocardium (called “impedance
mismatch”).9,10 The present case is rare owing to the pres-
ence of a local conduction block within the AP at the ventric-
ular end by catheter ablation. In general, APP elimination is
not used as an endpoint of AP ablation. In this case, excessive
application to eliminate APP may pose a risk of AVN injury.
Figure 3 Parahisian pacing after accessory pathway (AP) ablation. A:
High-output pacing with both His and AP capture reveals retrograde AP
and atrioventricular node (AVN) conduction. B: Lower-output pacing with
AP capture alone reveals retrograde AP conduction. C: However, more
lower-output pacing without His or AP capture reveals no retrograde AP con-
duction (retrograde AVN conduction alone). The differences of retrograde
atrial activation patterns in (b) and (c) proves the existence of 2 retrograde
conductions via the AVN and the remaining proximal fiber of AP. A 5
atrium; ABL 5 ablation catheter; APP 5 accessory pathway potential; CS
5 coronary sinus; d 5 distal; HB 5 His bundle; HRA 5 high right atrium;
P 5 pacing; p 5 proximal; RCC 5 right coronary cusp; V 5 ventricle.
Thus, it is important to confirm AP conduction block even if
APP remains after ablation.
Conclusion
We encountered a case in which APP remained after right an-
teroseptal AP ablation. Moreover, successful selective ven-
tricular end of AP (AP-ventricle junction) ablation could be
confirmed by PHP.
Appendix
Supplementary data
Supplementary data associated with this article can be found
in the online version at https://doi.org/10.1016/j.hrcr.2021.
09.004.
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