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ABSTRACT

Atrioventricular accessory pathways are characterized by rapid non-decremental conduction from the atria to the
ventricles. Following catheter ablation, conduction through the accessory route disappears completely. However,
few case reports described decremental antegrade accessory pathway conduction after radiofrequency ablation as a
result of insufficient thermal effect at the ablation site. We present the case of a 70-year-old female patient with a
left posterior accessory pathway that acquired decremental retrograde conduction after insufficient catheter
ablation. We repeated radiofrequency applications until we attained full ablation accompanied by the loss of
retrograde decremental conduction in its totality.
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INTRODUCTION
The majority of atrioventricular accessory pathways display Kent bundle physiology, which is characterized by
rapid and non-decremental conduction from the atria to the ventricles. Following catheter ablation, conduction
through the accessory route disappears completely [1,2]. Few case reports described decremental antegrade
accessory pathway conduction after radiofrequency ablation as a result of insufficient thermal effect at the ablation
site [3]. We describe the case of a patient with a concealed accessory pathway that developed decremental

retrograde conduction following insufficient catheter ablation which subsequently resolved after complete ablation.
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CASE PRESENTATION
A 70-year-old female patient with frequent episodes of paroxysmal supraventricular tachycardia was hospitalized for
an electrophysiological study and catheter ablation. Her last episode was 3 months before the hospitalization with a
duration of 30 minutes. At presentation, her heart rate was 62 bpm with a BP of 130/70 mmHg, without any signs of
heart failure. The ECG showed normal sinus rhythm with normal PR interval and absence of delta wave. An
electrophysiological study was performed by using standard right and left heart catheterization techniques after the
patient gave informed written consent. One quadripolar electrode catheter with was introduced percutaneously via
the femoral vein and positioned at the level of the His bundle, a decapolar electrode catheter inside the coronary
sinus, and the Ablation catheter at the level of tricuspid followed by the mitral ring. Tracings from the surface ECG
leads (I, 1, aVL, and V2) and bipolar intracardiac electrograms filtered at a bandpass of 50 Hz to 300 Hz were
displayed on the Claris Saint Jude electrophysiological system screen which permitted exact measurements of the
intracardiac intervals (Figure 1). The baseline rhythm was sinus, with a mean sinus cycle length of 640 ms.
Incremental atrial pacing and the atrial extra stimulus were performed from the CS and high right lateral atrial wall,
at the paced cycle lengths of 600 ms to 300 ms, without antegrade conduction through the accessory pathway.
Ventricular stimulation showed retrograde fast non-decremental conduction through a posterior accessory pathway
consistent with a concealed pathway with exclusive retrograde conduction. Programmed atrial stimulation induced
supraventricular tachycardia which further demonstrated orthodromic reentrant tachycardia using a posterior
accessory pathway as the retrograde limb as demonstrated by maneuvers: His-refractory ventricular premature beat,
atrial entrainment, and ventricular entrainment. After the baseline electrophysiologic study, right and left endocardial
mapping (using a transseptal approach) with an ablation catheter was performed to determine the earliest site of
ventricular activation for radiofrequency ablation. The earliest site of ventricular activation was found to be located
at the posterior mitral annulus, where the local ventricular electrogram preceded the delta wave by 20 ms with
continuous ventricular and atrial electrograms during ventricular pacing (Figures 2-7). A 7-French quadripolar,
Therapy Saint Jude deflectable tip catheter with a 4 mm distal electrode was used to deliver radiofrequency current
from the distal electrode to a large skin electrode positioned on the posterior thorax of the patient. No recognizable
accessory pathway potentials could be registered at the ablation site during ventricular stimulation. A single RF
application of 30 W, 60 sec at the posterior mitral annulus abolished the 1:1 retrograde conduction. However,
approximately 2 minutes after the ablation constant ventricular pacing from the right ventricular apex demonstrated
retrograde decremental conduction through the accessory pathway (Figure 8). Therefore, new applications were
performed at the same spot obtaining the absence of conduction through the accessory pathway and retrograde
conduction through the AV node (Figure 9). After Atropine administration retrograde conduction through the

accessory pathway did not recur. The patient was free of symptoms and the 12-lead ECG showed normal findings.
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Figure 1 Intracardiac electrograms show sinus rhythm with normal intracardiac intervals due to antegrade conduction via the AV
node; Abl=Ablation catheter; His=catheter placed in hhe His bundle area; Cs=Coronary sinus catheter with 1,2=distal poles and
9-10=proximal poles
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Figure 2 Programmed atrial stimulation produces an atrial echo through the accessory pathway followed by orthodromic reentrant

tachycardia induction with a cycle length of 400 ms; Abl=Ablation catheter; His=catheter placed in hhe His bundle area; Cs=Coronary

sinus catheter with 1,2=distal poles and 9-10=proximal poles
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Figure 4 His refractory ventricular premature beat placed at the apex of the right ventricle resets the tachycardia (356 ms vs 399 ms)

with the same retrograde atrial activation sequence. The maneuver confirms the presence of an accessory pathway
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Figure 5 Atrial entrainment during supraventricular tachycardia shows the last entrained VA similar to the VA interval during
tachycardia, which confirms the reentrant character of the tachycardia, excluding a focal type. Abl=Ablation catheter; His=catheter

placed in hhe His bundle area; Cs=Coronary sinus catheter with 1,2=distal poles and 9-10=proximal poles
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Figure 6 Ventricular entrainment during tachycardia demonstrates a post-pacing interval of 468 ms for a tachycardia cycle length of 396

ms. Therefore the PPI-TCL interval is <110 ms, which further confirms the tachycardia as a reentrant atrial-ventricular tachycardia
using an accessory pathway; Abl=ablation catheter; His=catheter placed in hhe His bundle area; Cs=coronary sinus catheter with

1,2=distal poles and 9-10=proximal poles
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Figure 7 Chest X-ray shows 3 catheters placed inside the heart chambers: His=quadripolar catheter placed in the His region;
Cs=coronary sinus catheter, the most distal poles are Cs1-Cs2 placed in the lateral aspect of the mitral ring; Abl=ablation catheter which
is placed at the posterior aspect of the mitral ring through a transseptal Sheath (Sh). In the X-ray picture, an external ECG Electrode (el)

is also visible
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Figure 8 Intracardiac electrograms after incomplete catheter ablation show decremental retrograde conduction through the accessory

pathway. Further ablation will make the pathway with absent conduction (figure 9)
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Figure 9 Intracardiac electrograms after complete catheter ablation demonstrate a lack of retrograde conduction via the accessory

pathway. Instead, the AV node is used for retrograde conduction
DISCUSSION

Normally, conduction from the atria to the ventricles occurs via the Atrioventricular (AV) node, which possesses
decremental conduction (less and less propagation of atrial impulses to the ventricle due to a progressive decrease in
membrane potential). Patients with an accessory pathway, which bypasses the AV node and connects the atria and
ventricle directly, exhibit rapid non-decremental conduction [4].

Few cases reports described decremental accessory pathway conduction after radiofrequency ablation. Kawabata et
al. described the case of a 60-year-old patient with decremental antegrade conduction of the accessory pathway after
catheter ablation. They explained the findings by an insufficient thermal effect because of the power control mode
with lower temperature ablation. In our case, permanent thermal damage to the accessory pathway developed after
further applications at the level of the accessory pathway [3]. Five of the 136 participants in the Chen et al.
investigation exhibited recurring pathways with decremental features after catheter ablation. Radiofrequency energy
might damage the primary components of non-decremental accessory pathway fibers or alter the morphology and
conduction properties of viable fibers distant from the lesion site, resulting in decremental conduction along the
recurrent pathway [5].

Several studies demonstrate alterations in cellular electrophysiology properties produced by radiofrequency ablation
[6,7]. Decremental conduction may also be caused by nonspecific lesions to the per accessory pathway tissue, as
well as the adjacent atrial or ventricular zones. Along the border zone of the RF lesion studies demonstrate a
reduction in the action potential amplitude and action potential duration. These cellular electrophysiological
abnormalities contribute to decremental conduction properties around the accessory pathway. Recent experimental
electrophysiologic research revealed that hyperthermia causes progressive depolarization of membrane potential, a

temperature-dependent increase in maximum upstroke velocity, temperature-dependent decreases in action potential
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duration and amplitude as well as loss of cellular excitability which can be reversible or irreversible leading to
abnormal automaticity [8]. These electrophysiological effects may have altered the conduction properties of the
concealed accessory pathway fibers in our patient, causing the accessory pathway to conduct decremental similar to
an AV node.
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