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QT Dispersion in Single-Vessel Coronary Artery 
Disease: Is There Relation Between QT 
Dispersion and the Diseased Coronary Artery or 
Lesion Localization? 
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iZOLE TEK DAMAR KORONER ARTER HAS
TALIG/NDA QT DİSPERSİYONU: TUTULAN 
DAMAR YA DA LEZYON YERLEŞİMİ İLE QT 
DİSPERSİYONU ARASINDA İLİŞKİ VAR MI? 

ÖZET 

İskemik ataklar veya akut miyokard infarktüsü s1rasmda 
QT dispersiyonunun (QTD) ar111ğ1 gösterilmiştir. Bununla 
birlikte, tutulan koroner arter ya da lezyon yerleşimi ile 
QTD arasında ilişki bulunup bulwınıadiğl konusunda yet
erli bilgi yoktur. Bu çalişmada, izole tek damar hastaliği 

saptanan ve daha önceden miyokard infarkriisii bulun
mayan hastalarda, QTD ile damar tutulumu ya da lezyon 
yerleşimi aras11ıdaki ilişki egzersiz stres testi (EST) ile 
araştlnlnıiŞtlr. 

Çalişmaya, KAH şüphesinedeniyle önce EST , daha sonra 
koroner anjiyografi uygulanan ve koroner arterleri nor
mal bulunan 53 birey ile tek damar hastaliği saptanan 
119 hasta alllınuşlir . QT ölçümleri her iki grupta test 
başlang ıci ve bitiminden 2 dakika sonraki dönemlerde 
(rec-2) yapilnuşlir. Tek damar lwstallğ1 olan gmplarda 
[sol ön inen arter (LAD) , sirkumfleks arter (CX) , sağ kor
oner arter (RCA)] dinienim halindeki diizeltilmiş QT dis
persiyonunun (QTcD) kontrol grubuna göre anlamli dere
cede yiiksek olduğu gözlenmiştir (kontrol grubunda 
33±12 ms, LAD grubunda 49±13 ms, CX gmbunda 
45±10 nıs ve RCA gmbunda 44±1 1 nıs, p<0.05). Rec-2 
döneminde yapilan ölçiimlerde ise QTcD değerlerinin 
yine kontrol grubuna oranla anlamli derecede yükselmiş 
olduğu (kontrol grubunda 38±12 ms , LAD grubunda 
68 ±18 nıs, CX grubunda 59±17 ms ve RCA grubunda 
61±18 nıs, p<0.005), bununla birlikte QTcD ile tutulan 
damar ya da tezyon yerleşimi arasında herhangi bir ilişki 
bulunmad1ğ1 saptannıışlir. Aynca rec-2 dönemindeki 
QTD'ndaki art1şlar ile ST segment depresyonu aras11ıda 
yak111 bir korelasyon olduğu da gözlenmiştir (r=0.706, 
p<0.001) 

Sonuç olarak, izole tek damar hasta/iklamıda tutulum 
gözlenen damara ya da proksimal ve distal yerleşime göre 
QTD ariişm m anlam/i bir farklilik göstermediğ i , tek da
mar hastalığı bulunan hastalarm kontrol grubuna göre 
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daha yüksek bazal QTD değerlerine sahip olduğu ve IJLt 
farkın egzersiz ile daha fa zla artt1ğ1 gözlenmiştir. Bu 
bulgulannı1z, QT dispersiyonu üzerine koroner arter 
hastallğmm yaygmllğ1 ve ciddiyetinden çok, bölgesel is
keminin etkili olduğunu savunan görüşleri desteklemekte
dir. 

Anahtar kelime/er: Bölgesel iskemi, izole tek damar kor
oner arter hastaliği , QT dispersiyonu 

QT dispersion (QTD), defined as the difference be

tween the longest and the shortest QT interval on the 
standard 12-lead electrocardiogram (ECG) has been 

suggested to reflect regional variation in ventricular 
repolarization and cardiac electrical inhomogeneity 
( ı ,2) . Conditions such as long QT syndrome (3) , hy
pertrophic cardiomyopathy (4), acute ınyocardial in
farction (5) and congestive heart fai lure (6) have been 

shown to cause an increase in QTD, the risk of seri 
ous arrhythmias and sudden death. This parameter 
has also been measured in patients with coronary ar
tery disease (CAD). In studies performed with atrial 
pacing (7,8) or exercise stress test (EST) (9-ı ı ı it has 

been shown that acute ischemia caused a significant 
increase in QT dispersion. Lowe et al. reported that 
stable triple-vessel CAD with or without inducible 

ischemia was associated with wider QT d ispersion 
( ı 2 ), 

However, no extensive data on s ingle-vessel CAD 
and QT d ispersion and the relation between the cor
onary artery involved or the lesion localization and 
the degree of the QTD changes during rest and exer

eise are available. Therefore, we designed this study 
to clarify the QTD changes during rest and exercise 
and to examine the relation of QTD with the coro
nary artery involved and lesion localization in pa

tients with single-vessel CAD. 
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METHODS 

Patients 

W e studied I 72 patients retrospectivc ly, I I 9 w ith single
vesse l CAD (59 with left anterior descending arte ry 
(LAD), 36 with circumflex artery (CX), 34 with right cor
onary artery (RCA) disease (m ean age 5 1±9 years, 2 I 
women and 98 men), and 53 patients without coronary ar
tery disease (mean age 48± 12 years, ı 4 women and 39 
men). Subjects with evidence of myocardial infarction, 
congestive heart failure, valvular heart disease, left ven
tricular hypertrophy, severe hypertension, uncontrolled di
abetes mellitus, atriaı fibrillation , left or right bundle 
branch block, patients rece iving class I or c lass III antiar
rhythmic agents were excluded from the study. The patient 
characteristics are summarized in Table I. 

Exercise stress test protocol 

All patients underwent exerc ise stress test (EST) with 
modified Bruce protocol initially. I 2-lead electrocardio
grams were recorded at rest and after each stage of the ex
ercise protocol with Quinton Q4500 treadınili equ ipment 
at a pa per speed of 25 mm/see. All medications except ni
trates and acetyl-salicyl ic acid were stopped before EST 
for at least >5 half-lives. The test ended in the presence of 
the following criteria; angina pectoris, ST-segment depres
sion, serious arrhythmias, reaching peak hcart rate, systol
ic arterial pressure above 220 mmHg or severe lıypoten
sion. Exercise test responses were considered positive and 
the test was stopped when ılıere w as > I mm addirional 
horizontal or downsloping ST segment depression at 80 
ms after J point. The ECG recordings at rest and at the 2nd 
minute of recovery period (rec-2) were used for compari
son of QT interval changes. 

Coronary angiography 

All patients underwent coronary angiography after EST 
with standard techniques fo r the reason of having an ab-

Table 1. Patient Characteristics for the Four Groups 

Age (years) 

Men/Women 

Risk Factors 

Smoking 

Hyperchlosterolemia 

Systeınic hypcrtension 

Diabetes ınellitus 

Medications 

Nitrates 

B-blocker# 

Calciuın-channel blockers# 

Control 
(n=53) 

48±12 

42/1 ı 

ı7 (32%) 

8 (1 5%) 

8 ( 15%) 

7 (13%) 

ı ı (2 ı %) 

6 (1 1%) 

7 (13%) 

normal EST or for ruling out the diagnosis of CAD. The 
coronary angiograms were reviewed by an expert observer 
blinded to the result of the study. Sign ificant CAD was de
fined when ~70% luminal diameter narrowing of a major 
coronary artery in any projection. The lesion localization 
were tlıen classified in 3 parts in LAD and CX groups as 
proximal, m id (between ı . and 2. diagonal branclı of LAD 
and between ı. and 2. obıuse marginal b ra nch of CX re
spectively) and distal part. The RCA lesions were also 
class ified as proximal (above right ventricular branch) and 
distal (below right ventricular branclı). 

QT measurements 

All the QT inte rval measurements were made on the rest 
and post-exercise period (2nd minute of the recovery peri
od) electrocardiograms by a single observer who is biind
ed to patient's data. After magnify ing the ECG's 2 fold by 
using a magni fy ing glass, QT intervals were measured 
from the beginning of the inscription of the QRS complex 
to the point at which the T wave returned to the isoelectric 
line from the three consecutive beats. If a U wave was 
present, the termination of the T wave was defined as the 
nad ir between the T and U waves. Leads where the T 
wave ends orT wave morphology could not be clearly ob
served was excluded from analysis. The PR segment was 
ıaken as the baseline to solve the difficulty in idcnti fying 
the end of the T wave in the presence of ST-segment de
pression mostly during post-exercise period measu re
ments. A minimum of 9 ECG leads (mean 1 0.2) was ana
lyzed. ECG's witlı fewer than 8 measurablc leads were ex
cluded from the study. 

QT pa rameters 

QT dispers ion (QTD) was calculated as the difference be
tween the longest (QTmax) and the shortest QT (QTmin) 
intervals recorded. The QT interval was corrected (QTc) 
for the heart rate by using Bazett's formu la (QTc= QT/ 
square root of R-R interval in seconds). Corrected QT d is-

LAD cx RCA 
(n=59) (n=36) (n=34) p value 

53±9 51 ±ıo 50±11 NS 

4 ı /8 29/7 28/6 NS 

29 (49%)* ı 6 (47%)* 18 (53%)* <0.005 

31 (53%)* 15 (42%)* 17 (50%)* <0.001 

13(22%) 7 (19%) 6 (1 8%) NS 

ll ( 19%) 8 (2%) 7 (21%) NS 

52 (88%)* 29 (8 1%)* 25/34 (74%)* <0.0001 

12 (20%) 9 (25%) 7 (2 1%) NS 

18 (3 1%)* 7 (19%) 6 (18%) <0.0 1 

LAD: parielli group wir lt le jr anrerior desce11di11g arrery obsrrucrion ~%70 
CX: pat i em group wir lt circumflex arrery obstnıctio11 ~%70 
RCA: patietlf group witlt rig /11 coronary artery obstrucrion ~%70 
* Statistically different from comrol group. 
# Stopped before exercise stress tesr for at least >5 ltalf-lives. 
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persion (QTcD) was defined as the difference between the 
maximum and the minimum QTc for a given heart rate. 
The percentage changes in QTD in response to inercasing 
heart rate was defined as the percent change in QTD 
(%QTD). It was calculated as the difference in the QTD at 
rest and post-exercise period divided by the difference be
tween the respective RR intervals ınultiplied by 100 (9J. 

This index reflects the percent change in QT interval dis
persion for each 100 see decrease in the RR interval. Simi
lar values wcre also calculated for QTcD. 

Intraobserver variability in measurements of QT 
dispersion 

Intraobserver variabil ity in measurements of QT disper
sion was determined from blinded repeat interpretation of 
45 randamly selected ECG's. The mean difference be
tween the first and second measurements of the same ab
server was 9.4±4.2 ms and linear regression analysis yield
ed minimal intraobserver variation with a correlation coef
fıcient of 0.92 (p<0.0005). 

Statistical analysis 

Data are given as mean values±SD. One-way analysis of 
variance (ANOVA) was used to determine the difference 
between the four groups (Control, LAD, CX, RCA) and 
Chi-squared or unpaired t test were used for a differencc 
between two groups. The relat ion betwcen QT dispersion 
and lesion localization in the related coronary artery was 
evaluated by Pearson's correlation analysis. A p value of 
<0.05 was considered statistically significant. 

RESULTS 

Study population 

As shown in Tabi e 1, there w as no statistically sig
nificant difference in age and gender between all 
four groups. There were fewer patients who smoked 
in the control group than in the other groups 
(p<0.005). Approximately half of the patients with 
single-vessel disease were found to have increased 
cholesterol levels (above 240 mg/di) when compared 
to control group (p<O.OO 1 ). Nitra te and calcium
channel bloeker usage was aJso higher in single-ves
sel disease groups when compared to the contro l 

group (p<O.O l). 

QTD and QTcD at rest 

QTD at rest ranged from ı O to 60 m s (m ean 31± ı O 
ms) in the control group, from 30 lo 90 ms (mean 
47±14 ms) in the LAD group, from 25 to 85 ms 
(m ean 4 1 ± ll m s) in the CX group, from 25 to 90 m s 
(mean 43±9 ms) in the RCA group with a significant 
difference between the control and other three 
groups (p<0.05; Table 2). QTcD at rest was 33±12 
ms in the control group, 49±13 ms in LAD group, 

Table 2. QT Interval Pa rameters (ms) at Rest and Post-exercise Period 

Control 
(n=53) 

Rest RR 789±72 

QTmax 385±29 

QTmin 357±25 

QTD 31±10 

QTcmax 407±31 

QTcmin 376±25 

QTcD 33±12 

Post-

exercise# RR 492±35 

QTmax 339±21 

QTmin 308±17 

QTD 34±11 

QTcmax 4 18±27 

QTcmin 379±24 

QTcD 38±12 

%change QTD 2±2 

QTcD 3±2 

Cont: control group, RR: RR illlerva/ 
#Second mimlle of recovery period 

LAD cx 
(n=59) (n=36) 

812±64 865±46 

385±34 381±28 

340±28 34 1±24 

47±14 41±11 

410±34 41 3=30 

360±29 365:ı:3 1 

49±13 45±10 

521±41 535±38 

345±19 336±17 

285±21 283±18 

59±16 54±14 

4 17±19 402±24 

340±21 344±23 

68±18 59±17 

12±3 9±3 

15±4 11±3 

RCA Co nt Co nt Co nt LADvs. 
(n=34) vs. vs. vs. cx vs. 

LAD cx RCA RCA 

830±65 NS NS NS NS 
387±29 NS NS NS NS 
345±25 0.01 0.05 0.05 NS 
43±9 0.01 0.05 0.05 NS 
407±32 NS NS NS NS 

362±32 0.05 0.05 0.05 NS 
44±11 0.05 0.05 0.05 NS 

528±42 NS NS NS NS 
341±18 NS NS NS NS 

285±20 0.05 0.05 0.05 NS 

56±13 0.01 0.05 0.02 NS 

412± 19 NS NS NS NS 

350±24 0.05 0.05 0.05 NS 

61±18 0.001 0.005 0.005 NS 

10±3 0.01 0.01 0.01 NS 

12±4 0.01 0.05 0.05 NS 

%clıange: percentage changes in QT dispersion between rest and post-exercise periodfor eaclı 100 ms increase in lıeart rate Otlıer abbre
viations ıvere given in Tab/e 1. 
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45±10 ms in the CX g roup and 44±ı1 ms in the 
RCA group with a significant difference between 
control and other three groups (p<0.05; Table 2). 

QTD and QTcD at post-exercise period 

QTD at post-exercise period (2nd minute recovery) 
ranged from 15 to 65 see (mean 34±1 ı ms) in the 
control group, from 35 to ll O ms (m ean 59± 16 ms) 

in the LAD group, from 30 to 85 ms (mean 54±14 
ms) in the CX group, from 30 to 90 ms (mean 56± 13 
ms) in the RCA group with a significant difference 
between the contro l and other three groups (p<0.05; 
Table 2). QTcD at post-exercise period was 38±12 
ms in the control group, 68± 18 ıns in LAD group, 
59± ı 7 m s in the CX group and 61 ± 1 8 ın s in the 
RCA group wi th a significant difference between 
control and other three groups (p<0.005, Table 2). 
The increase in QTcD between rest and post-exer
eise period was statistically significant in LAD, CX 

and RCA group (p<0.05), but not in control group 
(Fig.l ). 

Fig.2 shows the changes in QTcD as l ines, wh ich 

connects the resting and post-exercise period values. 
Although most patients in the contro l group showed 
smail changes in the dispers ion of QT, the magni
tude of these changes were much greater in patients 

QTcD 70 
(ms) 

60 

50 

40 

30 

20 

10 

o 

* 

Control LAD 

ı O Rest • Rec-2 ı 

with single-vessel CAD. The effect of ischemia lo
calization as proximal, m id and distal part of the re
lated coronary artery on QTD, QTcD and % change 
in QTcD were also investigated and no correlation 

was found (p>0.05) (Table 3). When the relation be
tween the QTD and ischemic ECG changes during 
the post-exercise period was investigated , it was 

seen that the increase in QTD is well correlated with 
ST-segment depression (r=0.706, p<0.001). 

% change in QTD and QTcD 

The percent change in QTD was 2±2 in control 
group, 12±3 in LAD group, 9±3 in CX group and 
l 0±3 in RCA group w ith a significant difference be
tween the control and other three groups (p<O.O ı ; 

Table 2). The percent change in QTcD was 3±2 in 

control group, 15±4 in LAD group, ı 1±3 in CX 

group and 12±4 in RCA group with a significant dif
ference between the contro l and other three groups 
(p<0.05; Table 2). 

DISCUSSION 

QT intervaı reflects the tota l duration of depolarİza
tion and repolarization of the ventricular muscle. 

The difference between the maximum and minimum 
QT interval measured from 12-lead ECG is called 

CX RCA 

* p<O.OOI, ** p<0.005 Rec-2: second minute of recovery period LAD: left allleri or desce11ding ar tery CX: circumflex ar tery 
RCA: rig!tt coronary artery 

Figure 1. Bar diagram showing the changes in corrected QT dispersion (QTcD) at rest and 2nd nıinute recovery (Rec-2) period in all four 
groups. Jncrease in QTcD is seen to be ınuclı larger in LAD, CX, and RCA group in compared with that in control group 
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QTcD 100.---~------------------------------------------~ 
Control LAD CX 

(ms) (n=53) (n=59) (n=36) 

80 -

60 

40 -

20 

O L---~----~----~-----L----~----L----------J----------~ 

R rec-2 R rec-2 R rec-2 R rec-2 

R: resting period, Rec-2: second mimıte of recovery period Otlıer abbreviations ıvere given in Figure /. 

Figure 2. Corrected QT dispersion (QTcD) changes in all four group of patients were shown as lines connecting the QTcD data points dur
ing rest and 2nd minute recovery (Rec-2) period. lt is seen thal magnitude of changes in QTcD is greater in LAD, CX and RCA groups when 
compared to control group. 

Table 3. QTD (ms), QTcD (ms), and % changes in QTcD in Single-vessel Disease Groups Classified According to the Lesion 
Localiza tion 

LAD cx RCA 

Prx M id Distal Prx M id Distal Prx Distal p value 
(n=9) (n=39) (n= ll) (n=7) (n=l 7) (n=l2) (n=23) (n= ll) 

Rest QTD 5 1±15 48±1 3 47±14 45±19 41±9 43±1 2 47±16 42±13 NS 

QTcD 54±16 49±12 46±1 ı 48±15 41±9 43±13 42±1 ı 46±12 NS 

Post-

exercise QTD 62±21 57±16 58±15 59±14 54±13 50± 12 59±14 55±14 NS 

QTcD 71±23 68±19 65±15 58± 15 61±20 54±16 63±18 61± 17 NS 

%change QTcD 15±5 11 ±4 13±3 14±4 10±4 12±3 14±4 11±3 NS 

Prx: proxima/localization of stenosis Otlıer abbreviations ıvere given in Tab/e 1. 

QT dispersion. This termis used to deseribe the het
erogeneity of ventricular repolarization (1,2) and an 
increase in QTD has been shown to increase the risk 
of serious arrhythmias and sudden cardiac death (1 3-

15). The main reason for investigating QTD changes 
is to find a method to predict the risk of arrhythmo
genesis and sudden death. 

There are several conditions, which lead to QT pro
longation. Among these conditions myocardial is
chemia has been shown to be an important predis
posing factor for increased QT dispersion. In the 
studies performed with atrial pacing, Stierle et al. , 
Sporton et al. and Lowe et al. showed that QTD was 
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increased significantly in those with coronary artery 
disease (CAD) but not in those without coronary ar
tery disease (7,8, 12) . Lowe et al. also found that pa
tients with triple-vessel disease had higher QTD at 
rest and there was no correlation between QTD and 
number of diseased vessels (12). However, Sporton et 

al. found a positive correlation between the extent of 
CAD and the extent of QTD but the number of pa
tients in this study was only eighteen (8). 

Changes in QTD during EST was also investigated 
in a few studies with the intention to differentiate 
CAD from healthy subjects and conflicting results 
were reported (16,17). In recent three studies per-
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formed with EST, Roukema et al. and Stoletniy et al. 
reported that in ischemic heart disease QTD at rest 
and peak exercise is greater when compared to con
tro l group (9- 1 1). In an other recent study, Strutters et 

al. examined exercise induced changes in QTD by 
EST in order to differentiate d ifferent grades of 
CAD and found that in resting conditions there was 
no d ifference in QTD between control group and pa
tients with CAD (18). They supposed that an exer
cise-induced 16 ms or greater QTD had an 88% sen
sitivity and a 95% negative predictive accuracy in 
identify ing triple-vcssel disease. In all of these stud
ies performed with atrial pacing or EST, QTD 
changes were investigated mostly in multi-vessel 
CAD. However, the relation of QTD to lesion locali

zation or association between QTD and involved 
coronary artery has not yet been fu lly elucidated. 

To our knowledge this is probably the first study in
vestigating the association between QT dispersion 
and the involved coronary artery and lesion location 
during rest and exercise in single-vessel disease sys
tematically and extensively. The first finding of our 
study is that, single-vessel groups had a wider base
line QTcD which increased further with exercise 

compared to control group. The control group had a 
lower baseline QTcD that showed little or no in

crease during exercise. 

Our finding of increased resting QTD in CAD is 

consistent with the finding of Roukema et al. , Stolet
niy et al. and Lowe et al. (9, 10-1 2) although their pa

tients mostly were in multi-vessel disease group. 
Furthermore, in some studies it was reported that 
baseline QTD d id not distinguish patients with CAD 
from healthy subjects (7,8, 12). In a report by Bonow 

et al. , it w as shown that abnormalities of regional di
astolic functions have been observed in patients with 
single-vessel CAD and normal resting systo lic wall 
motion (19). Therefore the finding of prolonged rest

ing QTD in these patients is an acceptable finding 
and not suprising. 

The second finding of the present study is that, there 
was high a correlation between the QTD increase 
and ST-segment depression during the post-exercise 
period. The third finding of our study is that, there is 
no association between QTD and the coronary artery 
involved. In all s ingle-vessel groups, QTD, QTcD 
and %change in QTcD increased in similar percent-

ages in response to exercise when compared to con
trol group which no s igni ficant increase was ob

served. 

The last finding of the present study is that, there is 

also no relation between lesion localization and 
QTD in the related coronary artery as proximal, mid 
and distal. Since QTD is supposed to be dependent 
on regional differences in action potential duration 
(20), severity of localized ischem ia rather than extend 
of CAD would be expected to have greater influence 
on inducible QTD ( 12). From this point of view, the 
lack of difference in QTD between the proximal, 

mid or distal location of the lesion in the related ar
tery in our study is a reasonable fi nding. We ob
served that the increase in QTD and QTcD during 

exercise was mainly due to a decrease in QT-min 
and QTc-min white QT-max and QTc-max remained 
constant. This finding was also reported by some 
other investigators (7,21,22). This observation was 

supported by Kleiman et al. who showed that acute 
ischemia is associated with local shortening of the 
action potential duration (23). 

Study Limitations 

This study has some limitations. F irst, all stenosis 

above %70 were tak en int o the same category and 
not class ified in subgroups and so we need other 
studies which will clarify the relation of degree of 
stenosis with QT dispersion. Second, in our study 
QT measurements were done manually with the aid 
of a magnifying gl ass by a single observer. Although 
it is conceivable to think that au tomatic measure
ment of QT dispersion may be superior to manual 
measurement in reproducibility, the re is als o evi
dence that manual measurements is superior to auto
matic measurement of QTD wh ich usually need 
some manual ediring and give different results 
(24,25). In o ur study, al so the leads in which the T 
wave amplitude was less than 0.1 mY or in which 
termination could not be clearly identified were ex

cluded from the study in order to prevent erroneous 
results. The intraobserver variation for QTD was 

within 9 ms and a high intraobserver correlation was 
found (p<0.0005). Thi rd, to examine the exercise-in
duced QTD changes, second minute of the recovery 
period was selected because at very fast heart rates 
as in peak exercise period, T and P waves may be 
fused so the QT interval may be difficult to measure. 
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For this reason, we prefer to measure QT intervals at 
an early period of recovery period. So it can be sug

gested that our resul ts for QTD measurements at 

post-exercise period may not reflect the values for 

maximal ischemic condition but, in a previous study 

it was shown that QTD changes retumed to baseline 
values within 5 minutes after cessation of pac ing (7). 

So, we supposed that to measure QT interval chang

es in the early period of the recovery period also is 

re liable and reflect the changes in QTD due to exer

eise in patients with CAD. 

Conclusion 

Our study indicates that the patients with single-ves

se l CAD had w ider resting QT dispersion when 

compared to control group, which further inc reased 
significantly with exercise and QT dispersion is un

related to lesion localization or to which coronary 

artery is involved. We also observed that QTD in

crease is well correlated with ST segment depression 
during exercise. T hese findings support the opinion 

that severity of localized ischeınia rather than extent 

of CAD would be expected to have greater effect on 

inducible QT dispersion. 
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