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ABSTRACT

Background and Objectives(] The repolarization abnormalities, after radiofrequency catheter ablation (RFCA)
of accessory pathway (AP) in patients with Wolff-Parkinson-White (WPW) syndrome, is commonly appeared
in standard 12 lead electrocardiogram (ECG) as inverted T waves. We analyzed the serial ECGs after RFCA of
AP in patients with WPW syndrome, in order to understand the repolarization abnormalities after RFCA.
Materials and Method[ The study patients were consisted of ninety two patients (mean age[] 35 years old,
male[] 56 patients) out of 157 patients whose ECGs were taken at before, immediately after, one day, one, four,
eight, twelve week (s) after RFCA from December 1992 to July 1997. Results(] The seventy three patients
(79%) out of ninety two patients showed the repolarization abnormalities and the thirteen patients (14%) showed
normalization of secondary T wave changes immediately after RFCA. In contrast, six patients (7%) did not show
any T wave changes after RFCA and they had left lateral AP. The lead that most frequently showed inverted T
wave changes after RFCA was lateral lead (lead I, aVL) in case of left lateral AP and inferior lead (I, III, aVF)
in case of other APs. The incidence of repolarization abnormalities after RFCA was significantly higher in pa-
tients whose preRFCA QRS duration is longer (= 0.12 sec). The concordance rate of repolarization abnormal-
ities after RFCA was 86% (63 patients of 73 patients showing repolarization abnormalities after RFCA). The
normalization of repolarization abnormalities after RFCA was acquired in sixty four patients (94%) out of sixty
eight patients who showed repolarization abnormalities and followed up to twelve weeks after RFCA. The mean
time interval to the normalization of repolarization abnormalities after RFCA was 4.3+ 3.2 weeks. The time
interval to the normalization of repolarization abnormality after RFCA was not related with age, AP or preRFCA
QRS duration. Conclusion] The ECG lead, in which the repolarization abnormalities occurs after RFCA, is
related with the location of the AP. The repolarization abnormalities after RFCA were more common in patients
with longer preRFCA QRS duration. The repolarization abnormalities after RFCA could not be understood only
by cardiac memory. (Korean Circulation J 1998528(9):1493-1501)
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Table 1. Characteristics of the study patients

Numbers (n) 92
Age (yr) 35+ 13
Sex (male) 56 (61%)
Site of AP
left lateral (LL) 34 (37%)
left anterolateral (LAL) 7 ( 8%)
left posterolateral (LPL) 14 (15%)
left posterior (LP) 2.( 2%)
right lateral (RL) 6(7%)
right anterolateral (RAL) 7 ( 8%)
right anteroseptal (RAS) 2( 2%)
right posteroseptal (RPS) 13 (14%)
right posterior (RP) 4. ( 4%)
right posterolateral (RPL) 3( 3%)
QRS duration (sec) 0.12+ 0.02

APO accessory pathway
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Fig. 1. Classification of the sites
of accessory pathway accor-
ding to intfracardiac mapping
(4 categories).

Table 2. Relation between accessory pathway location and the site of T wave changes after radiofrequency cath-

eter ablation

Location of accessory pathway

T wave change

Total n(%)

LL RL Post Ant
T wave inversion 63% 67% 97% 89% 79%
Inf (11, I, aVF) 37N 3(50) 31 (86) 6 (67) 43 (47)
Lat (I, aVL) 18 (44) 18 (20)
Precordial (V1-6) 4(10) 1.(07) 1an 6(C7)
Inf & Precordial 1(2) 401 Tan 6C7)
T wave normalization 22% 33% 3% 1% 14%
Inf 1(2) Ten
Lat 1(2) 2(33) Tan 44
Precordial 6 (15) 6(6)
Inf & Precordial 1(2) Ten
Ant & Lat 1C3) e
No change 6 (15) 6(C7)
Total 41 (45) 6(7) 36 (39) 9 (10) 92 (100)

LLO left lateral, RLO right lateral, PostO posterior, AntO anterior, InfO inferior, LatO lateral
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Table 3. Relation between age and T wave changes after
radiofrequency ablation in patients with WPW syndrome

Age No T wave Twave Total
(yr) changesnormalization inversion n (%)
<20 1C9 2 (18) 8(73) 11 (100)
< 30 2(8) 2(8) 20 (83) 24 (100)
< 40 1(4) 6 (25) 17.(71) 24 (100)
< 50 2(12) 1(6) 14(82) 17 (100)
> 50 0(0) 2 (13) 14 (88) 16 (100)
Total 6(7) 13 (14) 73(79) 92 (100)

No significant statistical difference among any age groups

Table 4. Relation between QRS duration or sex and T
wave changes after radiofrequency catheter ablation in
patients with WPW syndrome

No T wave Twave
Variables changes normalization inversion
(n=6) (n=13) (n=73)

QRS duration*
< 0.12 (n=25) 4 (16%) 7 (28%) 14 (56%)
2 0.12 (n=67) 2( 3%) 6(9%) 59 (88%)

Sex

Male (n=56) 6 (11%) 9 (16%) 41 (73%)
Female (n=36) 0 ( 0%) 4 (11%) 32 (88%)

*0 p=0.003, QRS duration expressed as second
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Fig. 2. Serial changes of standard 12-lead electrocardiography in patient who has WPW syndrome with right poster-
oseptal accessory pathway. A0 before RF ablation, B (I day after RF ablation)T T wave inversions in lead I, lll, aVF,
V5 and Vé were developed after RF ablation. Note the T wave inversion in lead V5 and Vé which is not concordant

with previous QRS vector.
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Table 5. Concordance of T wave changes with previous QRS vector in patients who showed postablation T wave inversion

Sites of AP Ant LL Post RL Total
Concordant 5( 63) 24 ( 92) 31 ( 89) 3(75 63 ( 86)
Not concordant 3(37) 2( 8) 4(C11) 1( 25 10( 14)

Total, n (%) 8 (100) 26 (100) 35 (100) 4 (100) 73 (100)
QRS duration (sec) <0.12 > 0.12
Concordant 12 ( 86) 51 ( 86)

Not concordant 2(14) 8( 14)
Total, n 14 (100) 59 (100)

APO accessory pathway, AntO anterior, LLO left lateral, PostO posterior, RLO right lateral

i | 1l 1l aVR avL aVFk Vi V2 V3 V4 V5 V6 |

Fig. 3. Serial changes of standard 12-lead electrocardiography in 36 year-old female who has WPW syndrome with
left lateral accessory pathway. AQ before RF ablation, B (I day after RF ablation)O no definite T wave changes co-
mpared with baseline electrocardiogram.

| 1] mn aVR avL aVF Vi V2 V3 V4 V5 Vé

Fig. 4. Serial changes of standard 12-lead electrocardiography in 55 year-old male patient who has WPW syndrome
with left anterolateral accessory pathway. A0 before RF ablation, B (3 hours after RF ablation)] complete normaili-
zation of previous T wave inversion shortly after radiofrequency ablation.
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Fig. 5. Serial changes of standard 12-lead electrocardiography in patient who has WPW syndrome with right poster-
ior accessory pathway. A before RF ablation, B (1 day after RF ablation)d T wave was inverted, C (7 weeks after RF
ablation) 0 complete normalization of inverted T wave in inferior leads.

Table é. Relation between age of the patients and the time
interval to the normalization of T wave inversion after
radiofrequency ablation

Table 7. Relation between variables and the time inter-
val to the normalization of T wave inversion after radio-
frequency catheter ablation

Age (yr) Time interval (weeks, meant SD) Variables Time interval (weeks, mean+ SD)
< 20 (n=6) 3.2+ 2.8 Location of AP
< 30 (n=16) 5.4+ 4.1 Ant (n=7) 3.4+ 33
< 40 (n=16) 3.4+ 3.0 Post (n=30) 5.1+ 3.2
< 50 (n=12) 3.8+ 2.5 LL (n=24) 3.5+ 3.0
2 50 (n=14) 4.8+ 2.6 RL (n=3) 4.3+ 3.6
Total (n=64) 4.3+ 3.2 Right (n=27) 4.7+ 3.4
No significant statistical difference among any groups left (n=37) 3.9+ 3.0
OO0 QRsSOOODO OOO (concordance)d OO, 63 QRS duration (sec)
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2 0.12 (n=53) 4.1+ 3.3
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APO accessory pathway, AntO anterior, PostO posterior,
LLO left lateral, RLO right lateral
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