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Electrophysiologic characteristics and result of radiofrequency catheter
ablation of WPW syndrome in patients with Ebstein’s anomaly

Dae Woo Hyun, M.D., Yoon Nyun Kim, M.D., Young Soo Lee, MD.,
Seong Wook Han, M.D. and Seung Ho Hur, M.D.

Department of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

Background : The purpose of this study was to investigate the electrophysiologic characteristics
and result of radiofrequency catheter ablation of patients with Wolff-Parkinson-White (WPW) synd-
rome associated with Ebstein’s anomaly.

Methods : After performed radiofrequency catheter ablation in five (1 male, 4 females, average
age 40.6) patients, we then evaluated their clinical manifestation, echocardiography and electrophysio-
logic characteristics.

Results : All patients had palpitation and two patients showed dizziness. In transthoracic echo-
cardiography, all of the patients had severe tricuspid regurgitation and the mean distance of the
septal tricuspid valve leaflet from the right atrioventricular annulus was 2.3 cm. In electrophysiologic
study, eight accessary pathways were found in the 5 patients and all pathways were located on the
right-side of the heart. Five manifest accessary pathways were found (one on the anterolateral, two
on the lateral, one on the posterior, one on the posteroseptal wall) and three concealed pathways were
found at posteroseptal wall. Three patients (60%) had multiple accessary pathways. The most
common combination pattern was the manifest right lateral wall and concealed right posteroseptal
wall accessary pathway. Catheter ablation of the concealed right posteroseptal accessory pathway
was not successful in one patient with multiple accessary pathway. The average time of radiation
was 56.0 minutes and the average time of procedure was 141.3 minute.

Conclusion : WPW syndrome associated with Ebstein’s anomaly had a high frequency of multiple
accessary pathways and there was much difficulty in catheter ablation because morphologic and
anatomical change of the heart structure. Further study will be necessary on the role of arrhythmia
in atrialized right ventricle.(Korean J Med 66:250-258, 2004)
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AR FEES AT 674% (A 5%, A 5800t EEE N7F AEE, 17 FEE e RS TH |
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Table 1. Clinical characteristics of the patients
Patient Age Year Palpitation CTR (%) LVEF TR TV disp
1 18 9B, 96 + 61% 58% severe 2.3 cm
2 61 % + 55% 65% severe 3.0 cm
3 40 9 + 61% 65% severe 1.8 cm
4 43 01 + 57% 5% severe 35 cm
5 41 03 + 47% 74% severe 15 cm

Year, ablation year; CTR, cardiothoracic ratio; TR, tricuspid regurgitation; TV disp, tircuspid valve displacement

Table 2. Electrophysiologic characteristics of the patients

Patient Surface ECG Intracardiac ECG
Preablation Postablation Preablation Postablation
P PR QRS PR QRS Tachy CL VA AH HV
1 90 130 160 160 140
2 100 115 118 200 110 400, 500 30 120 55
3 60 110 120 160 70 450 90 105 45
4 80 120 150 240 100 571 120 180 60
5 70 110 160 180 90 ND 30 120 60
mean 80 117 142 1838 102 480 93 131 55

The basic unit is msec. P, P wave duration; PR, PR interval; QRS, QRS duration; Tachy CL, tachycardia cycle
length; ND, not documented; AH, AH interval; HV, HV interval; QRS, QRS duration; VA, VA conduction time;
ECG, electrocardiography; *, right bundle block after ablation
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Figure 1. Schematic of the tricuspid and mitral valve
annuli, as viewed in the 45° left anterior olblique view,
illustrates the locations of the 8 accessory pathways.
There were 4 posteroseptal pathways, 1 posterior pathway,
2 lateral pathways, 1 anterolateral pathway (TV, tricuspid
valve; MV, mitral vavle)

Figure 2. Right anterior oblique view of right ventriculo-
gram shows downward displacement of the tricuspid val—
ve into the right ventricle and ablation catheter located at
anatomical atrioventricular groove (arrow, ablation catheter;
arrow head, tricupid valve)
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Table 3. Electrophysiologic characteristics of the patients

Patient Clinical arrhythmia Ablation site Result

1 AVRT, orthodromic Right lateral (M) Success

Right posteroseptal (C) Success

2 AVRT, orthodromic Right lateral (M) Success
Right posterosetal (C) Fail

3 AVRT, orthodromic Right posteroseptal (M) Success

AVRT, orthodromic Right posterior (M) Success

5 Not documented Right anterolateral (M) Success

Right posteroseptal (C) Success

ECG, electrocardiography; AVRT, atrioventricular reentrant tachycardia; M, manifest; C, concealed
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Figure 3. Serial changes on the surface ECGs in a patient 5 who had WPW syndrome with manifest right anterolateral
and concealed right posteroseptal pathways. (A) The baseline ECG shows delta wave. (B) After RF ablation, the delta

wave is disappeared
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Figure 4. Serial changes on the intracardiac ECGs in a patient 5 who had WPW syndrome with manifest right

anterolateral and concealed right posteroseptal pathways. (A) during ablation at manifest right lateral pathway. After
RF ablation, the fusion site at ablation catheter became separated. (B) during ablation at concealed right posteroseptal

pathway, After RF ablation, the retrograde VA conduction time is more prolonged during right ventricle pacing (Abl,

albation; d, distal; m, midle; p, proximal;, cs, coronary sinus; RV, right ventricle)
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Figure 5. Three dimensional mapping system (Carto, BiosenseWebster) image of the right-sided chambers showing the
successful site of ablation of the manifest right anterior accessory pathway in a patient 5. His bundle (His), atrioven—

tricular groove (AVG) and ablation site (ABL) are noted (RL, right lateral view)
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