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Secondary T Wave Changes in Patients with Wolff-Parkinson-White(WPW) Syndrome

Jang Ho Bae, MDI, Yoon Nyun Kim, MDZ, Yi Chul Synn, MDZ, So Young Park, MDZ,
Ki Young Kim, MD’, Chang Wook Nam, MD?, Kee Sik Kim, MD?,
Kwon Bae Kim, MD* and Shee Juhn Chung, MD!

!Division of Cardiology, Andong Presbyterian General Hospital, Andong, *Department of Internal Medicine,
School of Medicine, Keimyung University, Taegu, Korea

ABSTRACT

Objectives[] The purpose of this study is to evaluate the incidence of secondary T wave changes in WPW
syndrome and the relation between the incidence of the secondary T wave changes and sex, age (duration of
preexcitation), mean and maximal QRS duration (from the onset of delta wave to the end of S wave) of
standard 12 lead electrocardiogram (ECG) and the site of accessory pathway (AP). The secondary purpose of
this study is to evaluate the relation between the site of secondary T wave changes and the location of the AP.
Methods[] Of the total 128 patients (pts) with WPW syndrome, standard 12 lead ECGs of 125 pts (mean age
35, male 71 pts) who were free from bundle branch block (O 2) and myocardial ischemia (nCJ 1) were
analyzed. The locations of Aps were divided into 4 categories (anterior, left lateral, posterior and right lateral)
by intracardiac mapping. Results[] 82 (66%) pts of 125 pts showed secondary T wave changes. The incidence
of secondary T wave changes was not related to sex or duration of preexcitation, but mean QRS duration
(<0.120 46%, 0.120 88%, p<0.001), maximal QRS duration (<0.120 32%, 0.120 73%, p<0.001) and the
site of AP (rightO 80%, leftd 54%, pO 0.003). The most frequent lead showing secondary T wave changes in
ECG was lateral (lead I, aVL) in pts with anterior (43%, 9 out of 21), posterior (50%, 25 out of 50) and right
lateral (86%, 6 out of 7) AP. But, no secondary T wave change was found in most pts with left lateral (nJ 47)
AP. Conclusions[] The incidence of the secondary T wave changes in pts with WPW syndrome is high (66%).
These changes are not related to sex and duration of preexcitation, but to the mean and maximal QRS duration
during preexcitation and the location of the AP. The ECG lead showing secondary T wave changes in pts with
WPW syndrome appears to be related to the location of the AP and the most frequent lead is I and aVL.
(Korean Circulation J 1999529 (7):705-711)
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Table 1. Characteristics of patients

Number (n) 125
Age (meant SD) 35+ 14
Sex (MO F) 710 54
QRS duration (sec) 0.11+ 0.02
Site of AP (n)
Anterior 21 (17%)
Left lateral 47 (37%)
Posterior 50 (40%)
Right lateral 7 ( 6%)

SDO standard deviation,
APO accessory pathway

MO male, FO female
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Fig. 1. Classification of sites of
accessory pathway according
to intracardiac mapping (4 ca-
tegories).
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Table 2. Relation between presence of secondary T wa-
ve changes and ages in patients with WPW syndrome

Age Number Presence Absence
19 17 ( 14%) 10 (59%) 7 (41%)
20-29 34 ( 27%) 20 (59%) 14 (41%)
30-39 30 ( 24%) 21 (70%) 9 (30%)
40— 49 21 (17%) 13 (62%) 8 (38%)
50— 59 23 ( 18%) 18 (78%) 5 (22%)
Total 125 (100%) 82 (66%) 43 (34%)

Table 3. Relation between secondary T wave changes
and QRS duration, sex, or site of accessory pathway
in patients with WPW syndrme

Variables No change Change p value
Mean QRS p<0.001
<0.12(n067) 36 (54%) 31 (46%)
2 0.12 (nO 58) 7 (12%) 51 (88%)
‘MaxQrS p<0.001
<0.12(n022) 15 (68%) 7 (32%)
2002001039 28Q7%) 7SO
Sex NS
Male (nO 71) 28 (39%) 43 (61%)
__Femdle (nI54) 15 (28%) (M)
Site of AP p<0.005
Right (nO 55) 11 (20%) 44 (80%)
Left (nO 70) 32 (46%) 38 (54%)

Mean QRSO mean QRS duration
Max QRSO maximal QRS duration
APO accessory pathway NSO not significant
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Fig. 2. Surface electrogram in 42-year old male patient with left lateral accessory pathway and 0.12 second of

mean QRS duration. Note that there are no secondary T wave changes.

Fig. 3. Surface electrogram in 50-year old male patient with left lateral accessory pathway and 0.16 second of mean

QRS duration. Note that the secondary T wave changes are seen in lead I, lll, aVF, and precordial lead (V1-Vé).
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Table 4. Relation between secondary T wave changes
and mean QRS duration according to the site of ac-
cessory pathway

Site Right sided AP (55) Left sided AP (70)
Mean QRS 0.12+ 0.02* 0.11+ 0.02*
durafion =012 < 012 =012 < 012

(n022) (nO33) (nO45) (nO25)
No changes 8(36%) 3( 9%) 28(62%) 4(16%)
Changes  14(64%)" 30(91%)" 17(38%)* 21(84%)*

Tp<0.05, ¥ p<0.001, *p<0.005 compared to each other
with same mark, APO accessory pathwa

Table 5. Relation between secondary T wave change
and the location of accessory pathway in patients
with manifest WPW syndrome

Site of T wave Location of accessory pathway

change Ant LL  Post RL  Total
No change 5(24) 25(53) 12(24) 1(14) 43( 34)
Ant. (V1=6)  0( 0) 11(23) 1( 2) 0( 0) 12( 10)
Anterolat.

(V4-6) 1(5) 0C0) 0CO) 0COy 1C 1
Lat. (I,aVLl)  9(43) 5(11) 25(50) 6(86) 45( 36)
Inf. (I, 1L, aVF) 4(19) 3( 6) 8(16) 0C 0) 15( 12)
Ant. & Inf. 1(5) 2(4) 0(0) 0C0) 3( 2
Ant. & Lat. 1(5) 1(2) 4(8) 0(0) 6( 5)

Total 21(17) 47(38) 50(40) 7( 6) 125(100)

Ant.0 anterior, Anterolat.O anterolateral, Lat.O lateral,
Inf.0 inferior, LLO left lateral, PostO posterior,
RLO right lateral
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Fig. 4. Surface electrogram in 40-year old male patient with left posterior accessory pathway and 0.14 second of
mean QRS duration. Note that the secondary T wave changes are seenin lead |, aVL.
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