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Electrophysiologic characteristics of multiple accessory pathways

Young Soo Lee, M.D., Tak Gun Guen, M.D., Sung Yel Kim, M.D,,
Bong Jun Son, M.D., Bong Gi Jo, M.D., Seong Wook Han, M.D.,,
Seoung Ho Hur, M.D. and Yoon Nyun Kim, M.D.

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

Background : The purpose of this study was to investigate the clinical and electro physiologic
characteristics of patients with multiple accessory pathways. Recently as endocardial mapping has
become more and more accurate, multiple accessory pathways which were considered to be rare in
the past, have become more commonly reported in patients with Wolff-Parkinson-White syndrome.

Methods : From February 1993 to June 2000, there were a total of 452 patients, who were
confirmed to have accessary pathway mediated-tachyarrhythmias diagnosed by electrophysiologic
study. Among those, 19 patients had multiple accessory pathways, and were enrolled in this study.

Results : Among the 19 patients, thirteen patients were male and six were female, and their mean
age was 3651617 years. All patients had 2 accessory pathways. The distribution of the
location of the accessory pathways was at the left free wall (71.1%), right free wall (18.4%) and
posteroseptal wall (10.5%). The most common combination pattern was the left free wall and
left free wall (57.9%) and the most common anatomical areas were the left lateral wall and left
posterior wall (36.8%). The success rate of the catheter ablation was 84.2% (16/19). The
recurrence rate after the radiofrequency catheter ablation was 31.3% (5/16) and the most common
recurrence site was left free wall (60.0%, 3/5).

Conclusion : These results indicated that the clinical and electrophysiologic characteristics of the
multiple accessory pathway patients with WPW syndrome in our study were similar to those of
western countries.(Korean ] Med 63:394-401, 2002)

Key Words : Wolff-Parkinson-White syndrome, Multiple, Electrophysiologic and clinical
characteristics
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Figure 1. Serial changes on the surface and intracardiac ECGs in a 45-year old male who had WPW
syndrome with left posterior and right posterior pathways. (A) The baseline ECG shows positive delta
waves in all the precordial leads. (B) After the RF ablation, the delta wave is disappeared in all the
precordial leads. (C) This is a baseline intracardiac ECG using a quadripolar catheter during sinus rhythm,
showing the earliest ventricular activation at CS 1-2. (D) After the first RF ablation attempt, the earliest
fusion beat from CS 1-2 (closed arrow) became separated, but the earliest ventricular activation then
appeared at CS 3-4 (open arrow). Negative delta waves reappeared on the surface ECG (V1 lead), indicating
a right posterior AP. Following that, a RF ablation application (50], 25sec) was delivered to the right
posterior wall. (E) After the second RF ablation application, both of the fusion sites became separated during
sinus rhythm. The sweep speed of all the inctracardiac ECG panels was 100msec. (ECG,
electrocardiography; RF, radiofrequency; AP, accessory pathway; RA, right atrium; Px, proximal; Md,
middle; Ds, distal, RV, right ventricle; CS, coronary sinus)
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Table 1. Clinical profile of patients with accessory pathway

Single AP (n=433) Multiple AP (n=19) p value

Age (years) 40.9+14.99 36.5t16.17 NS
Gender (M : F) 213 220 13:6 NS
Ebstein s anomaly 2 1 NS
Mitral valve prolapse 0 1 NS
AP (manifest/concealed) 187/246 13/6 <0.05
Duration of palpitation (Mon) 109.2+113.81 121.3+£112.48 NS
Associated symptom

Dizziness 152(35.2%) 10(52.6%) NS

Chest discomfort 184(42.3%) 5(26.3%) NS
Atrial fibrillation 12 1 NS
Ventricular tachycardia 7 1 NS

AP, accessory pathway
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Figure 2. Classification and distribution of accessory
pathways with WPW syndrome. The most common
combination pattern was LL and LP. (AVN, atrioven-
tricular node; AS, anteroseptal; LA, left anterior; LL, left
lateral; LP, right lateral; LpL, left posterolateral;, PS,
posteroseptal; RA, right anterior; RL, right lateral; RP,
right posterior; RpL, right posterolateral)
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Table 2. Comparison between patients with single and multiple accessory pathways

=1
=2}

Single AP (n=433) Multiple AP (n=19) p value

Number of APs 433 38
AAP ERP (msec) 284.9164.71 267.1+43.86 NS
RAP ERP (msec) 284.8+55.15 333.3£83.86 <0.05
Tachycardia CL (msec) 369.7+£63.77 377.3+£80.43 NS
AP location

Left free wall 293(67.5%) 27(71.1%)

Right free wall 56(13.0%) 7(18.4%)

Posteroseptal wall 10(2.4%) 4(10.5%)

Anteroseptal wall 74(17.1%) 0(0%)
Radiation time (sec) 89.3136.54 249.4+192.53 <0.05
Procedure time (min) 28.81+26.76 41.4*51.76 <0.05
Success rate (%) 415/433(95.9%) 16/19(84.2%) <0.05
Recurrence rate (%) 14/415(3.3%) 5/16(31.3%) <0.05

AP, accessory pathway; AAP/RAP ERP, antegrade/retrograde accessory pathways effective refractory periods;

CL, cycle length
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Table 3. Characteristics of multiple accessory
pathways

Combination patterns

LFW + LFW 11/19(57.9%)
LFW + PSW 2/19(10.5%)
LFW + RFW 3/19(15.8%)
RFW + RFW 1/19(5.3%)
RFW + PSW 2/19(10.5%)
Presentation patterns
Manifest + concealed 10(52.6%)
Manifest + manifest 3(15.8%)
Concealed + concealed 6(31.6%)
Tachycardia type
Orthodromic 12(63.2%)
+ orthodromic 3
+ antidromic 2
+ not induced 7
Antidromic 4(21.1%)
+ antidromic 1
+ orthodromic 3
Not induced 3(15.8%)

LFW, left free wall, RFW, right free wall, PSW,
posteroseptal wall
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Figure 3. The figure shows the success and recurrence
rate according to accessory pathway (AP) location. The
success/recurrence rate is 96.3%/8.7%, 71.4%/0% and

75%/66.71% of LFW, RFW and PS, respectively. (R/LFW,
Right/Left free wall; PS, Posteroseptal wall)
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