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ABSTRACT

Background and Objectives : Tissue Doppler imaging (TDD-derived tissue velocity (TV) and strain rate (SR)
are new ultrasonic parameters for assessing the regional myocardial function by quantitatively measuring the
myocardial velocity. The aim of this study was to investigate the changes of these indices after exercise, in pa-
tients with coronary artery disease (CAD), for comparison with the wall motion score index (WMSI). Subjects
and Methods : Twenty-one patients with CAD and 21 normal subjects were studied, before and after an exercise
stress test, using the Bruce protocol. TDI data were obtained, and analyzed offline, for peak systolic TV (PSTV)
and peak systolic SR (PSSR), using a 16 segment-model. The segmental PSTV and PSSR were compared with
the WMSI. Results : The number of segments with a significant increase in the PSTV or PSSR, after exercise
(p<0.05), was less in the CAD patients than the normal subjects (9 vs. 14 segments, 7 vs. 10 segments, respec-
tively). The PSTV, after exercise, progressively decreased from the base to the apex in both the normal and CAD
groups, but the absolute values were significantly lower in the CAD group (base : 8.44+1.28 vs. 6.56£1.6, mid :

6.31£1.18 vs. 4.26+1.25 and apex: 3.4840.83 vs. 1.25+1.27 cm/sec, p<0.05, respectively). In the normal sub-
jects, the PSSRs, after exercise, were uniform in all segments, whereas this was not the cases in the CAD group
(p<0.05). The PSSR showed a negative correlation with the WMSI (r=-0.45, p<0.05). Conclusion : This study
has shown that TV and SR can detect the ischemic myocardium with exercise stress, and objectively measure the
systolic function in patients with CAD. The quantification of stress echocardiography may overcome the training re-
quirement, and subjective nature, of conventional wall motion scoring. (Korean Circulation J 2003:33(7):590-598)
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Table 1. Baseline clinical characteristics of the normal
subjects (Normal) and patients with coronary artery
disease (CAD)

Normal CAD
(n=21) (n=21)
Mean age (yrs) 52+9 56+10
Sex (M : F) 8:13 14:7
Smokers, n (%) 3(14) 9 (39)
Hypertension, n (%)
(>140/90 mmHg) None 157D
Hypercholesterolemia, n (%)
(>200 mg/dL or on Tx.) None 88
DM, n (%) None 6 (29)
EF (%) 67+7 64+ 8

DM : diabetes mellitus, El : ejection fraction
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Table 2. Hemodynamic data and response of the normal subjects (Normal) and patients with coronary artery disease

(CAD) during exercise stress test

Normal (n=21) CAD (n=21) p

Resting HR (Bearts/min) 66+ 9 70+ 2 0.152
Maximal HR (Beats/min) 137 £21 136+ 4 0.812
Maximal HR 85% 142+ 8 139+ 2 0.172
Resting SBP (mmHg) 12214 135+ 4 0.018
Maximal SBP (mmHg) 152+21 168+ 6 0.047
Resting DBP (mmHg) 77+13 82+13 0.193
Maximal DBP (mmHg) 85+15 96+15 0.016
Work load 3.1£0.7 2.4+0.9 0.011
Chest pain None 10 (48%)

ST-depression None 12 (57%)

Ischemia by Echo None 19 (90%)

HR : heart rate
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Fig. 1. Segmental comparison of the peak systolic fissue
velocity (PSTV) at rest and after exercise. A : normal Sub-
jects, B : patients with CAD. * : p<0.01 vs.rest, T : p<0.05
vs. rest. B : base, M : mid, A : apical. Septum, lateral, an-
terior and inferior represent the each wall, repesctively.

Fig. 2. Segmental comparison of the peak systolic strain
rate (PSSR) at rest and after exercise. A : Normal Sub-
jects, B : patients with CAD. * : p<0.01 vs.rest, T : p<0.05
vs.rest). B : base, M : mid, A : apical. Septum, lateral, an-
terior and inferior represent the each wall, repesctively.
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Fig. 3. Comparison of the average of PSTV (A) and PSSR
(B) after exercise between the normal subjects and
patients with CAD. * : p<0.05 vs. apical segment, T :
p<0.05 vs. mid segment.
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Fig. 4. Average of the PSTV (A) and PSSR (B) of the LAD
territory segments after exercise in the normal subjects
and patients with CAD. * : p<0.01 vs. the Normal.
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