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Recovery Process From Mpyocardial
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Assessment With Pulsed Wave Doppler
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Abstract

Sustained left ventricular systolic dysfunction after transient myocardial ischemia is well known as
“myocardial stunning”, but little is known about the recovery in left ventricular diastolic function.
Changes in left ventricular systolic and diastolic performance following dobutamine-induced ischemia
were investigated in 13 patients with chest pain syndrome and normal coronary arteries (control) and 34
patients with coronary artery disease. Two-dimensional echocardiography and pulsed wave Doppler
transmitral flow velocity curves were recorded at baseline, after infusion of a peak dose of dobutamine and
at 20 min and 2 hours after dobutamine infusion.

In control subjects, left ventricular ejection fraction and the peak early diastolic filling velocity in-
creased at the peak dose of dobutamine. At 20 min after the cessation of dobutamine infusion, these values
were restored to the baseline levels. In patients with coronary artery disease, ejection fraction and peak
velocity increased at the peak dose of dobutamine but decreased at 20 min after infusion compared with
baseline values despite the restoration of heart rate and blood pressure. Although ejection fraction in-
creased at 2 hours compared with 20 min after infusion, peak velocity did not increase.

Left ventricular diastolic dysfunction may be sustained longer than systolic dysfunction after transient
myocardial ischemia.
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Selected abbreviations and acronyms

A =peak filling velocity at atrial contraction
E=peak early filling velocity
E/A=peak early to atrial filling velocity ratio

DT =deceleration time of early diastolic filling velocity
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Table 1 Characteristics of patients with normal coronary arteries and
coronary artery disease

Control CAD
(n=13) (n=34)
Age (yr) 63+9 63+9
Sex (M/F) 6/7 26/8
Disease (OMI: 31,AP: 3)
1-vessel 18
2-vessel 12
3-vessel 4
Region of OMI
Anteroseptal 22
Inferior 16
Posterolateral 8

Age is expressed as mean=+SD.

Control =patient with chest pain syndrome and normal coronary
arteries; CAD=coronary artery disease; M=male; F=female;
OMI=old myocardial infarction; AP=angina pectoris.
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Control

CAD

Baseline 20 min after 2 hr after
Fig.1 Pulsed wave Doppler transmitral flow velocity curves obtained at baseline and at 20 min and 2 hours after
dobutamine stress test (20 min after, 2 hr after, respectively) in a control subject (control) and a patient with coronary
artery disease (CAD)
Peak early diastolic filling velocity in the control subject did not change after the dobutamine stress test, but de-
creased at 20 min after the dobutamine stress test and remained depressed even 2 hours after the dobutamine stress in

the patient with CAD.
Abbreviations as in Table 1.

Table 2 Hemodynamic and pulsed Doppler echocardiographic measurements at baseline and at peak dose of dobutamine,
after dobutamine stress, in control subjects and patients with coronary artery disease

Control CAD

Baseline Peak 20 min after 2 hr after Baseline Peak 20 min after 2 hr after
Heart rate (beat/min) 627 109 = 14* 70£10° 6378 63+9 11415* 671+8°% 64+9%
SBP (mmHg) 118+16 148 +37* 119£17% 117075 11512 138 £21% 117113 114138
DBP (mmHg) 67+8 73415 69+9 6810 64+8 6610 6519 64%9
Ejection fraction (%) 70+5 775t 7043 70+5% 58+11% 63+13* 45+11% G Ea il £ B
E (cm/sec) 61+£8 8513 61£8% 63+6° 64+14 77+£14% 59=15% 53+ 14%*
A (cm/sec) 7514 97+19% 75+18° 79+£21% 7715 96+ 15* 80+ 15% 83+ 16"+
E/A 0.8+£0.2 0.9+0.3 0.8+0.2 0.8+0.2 0.9+0.2 0.80.2 0.8+0.2 0.7E023*
DT (msec) 176 £17 161410 17515 176 £17% 193 +23* 166 130¢ 215135 219428#
EDVI (m//m?) 4394318 132.3£3:2% - 4354113 43,7375 156/8=12:5% (150/0£13.2* “564E12.5% = 57T
ESVI (m//m?) 13.73.0 7:63=2.1% - © 13.352:8% 1113.71£2:9% ©24:6=10.0% > 20.039:2¢ 31.2z 119" -27.63:10:5%8%
WMSI 1.0+0.0 1.0%0.0 1.0£0.0 1.0£0.0 1.3440.24* 1.36+0.18 1.34%0.24 1.3440.24

Values are expressed as mean=SD. #p<0.05 vs control, p<<0.05 vs baseline, $p<0.05 vs peak, *p<<0.05 vs 20 min after.

Peak=at peak dose of dobutamine; 20 min after=at 20 min after dobutamine stress test; 2 hr after=at 2 hours after dobutamine stress
test; SBP=systolic blood pressure; DBP =diastolic blood pressure; EDVI=end-diastolic volume index; ESVI=end-systolic volume index;
WMSI=wall motion score index. Other abbreviations as in Table 1.
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