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Summary

Left ventricular systolic function reserve (LVSFR) was assessed by isometric exercise Doppler and
two-dimensional echocardiography before and after percutaneous transluminal coronary angioplasty
(PTCA) in 28 patients with coronary artery disease.

Pulsed Doppler echocardiograms were obtained from the sample volume which was placed just
below the aortic valve in the apical long-axis view. Three parameters, including peak velocity (PV),
acceleration time (AT), and mean acceleration (ACC), were measured before and at the end of 2
min-handgrip exercise. The area reduction rate (AR) was calculated from the two-dimensional echo-
cardiograms at the level of the papillary muscle in the short-axis view obtained at rest and at the end
of exercise. Percent changes of these 4 parameters (%PV, %AT, %ACC, %AR) from at rest to the
end of exercise were also calculated before and after PT'CA.

No significant changes were detected in PV, AT, ACC and AR at rest, before and after PTCA.
Percent changes of PV, ACC, and AR increased significantly (p<0.01), while those of AT decreased
significantly after PT'CA (p<0.01).

Our method proved to be useful for assessing LVSFR in coronary artery disease and the findings
obtained using this method suggested that LVSFR can be alleviated by successful PTCA.
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Table 1. Patients’ profile

Cases (number): 28 (male : 24, female: 4)
Age (yrs): 37~77 (mean: 58+9)

One vessel disease (1VD) : 14 cases
(mean: 56+9 yrs)

LAD 8 cases
LCX 3 cases
RCA 3 cases

Multi-vessel disease (MVD) : 14 cases
(mean: 61+9 yrs)

LAD+4+LCX 3 cases
LAD+RCA 1 cases
LCX+RCA 5 cases
3VD S cases

LAD =left anterior descending artery ; LCX=left
circumflex artery; RCA =right coronary artery.
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Fig. 1. Measurement of left ventricular ejection flow velocity.

Arrow indicates sample volume.
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Fig. 2. Measurement of the area reduction rate (AR).
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Table 2. Parameters

Percent change*

Peak velocity (PV) %PV
Acceleration time (AT) %AT
Mean acceleration (ACC) 9%ACC
Rate of area reduction (AR) %AR

* from at rest to the end of exercise.

ZrBb ol

f#icx v, PTCA §io PV i3 96.0+14.2 7
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3. %PV, %AT, %ACC
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Fig. 3. Effects of isometric exercise on SBP, DBP and HR.

SBP =systolic blood pressure; DBP=diastolic blood pressure; HR =heart rate.
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Fig. 4. Changes of PV, AT and ACC from at rest to the end of exercise before and after PTCA.
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Fig. 5. Percent changes of PV, AT and ACC before and after PTCA.
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Fig. 6. Changes of AR and percent changes of AR before and after PTCA.
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Fig. 7. Percent changes of PV and AR before and after PTCA in 1VD and MVD groups.
1VD =1-vessel disease; MVD =2- or 3-vessel disease.
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Fig. 8. Pulsed Doppler recordings of the left ventricular ejection flow in a 58-year-old man
who underwent successful PTCA of the LAD.
PV increased markedly during handgrip exercise after PTCA.
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Fig. 9. Two-dimensional exercise echocardiograms of short-axis view in a patient with

1VD before and after PTCA.
Percent change of AR increased after PTCA.
1VD =1-vessel disease.
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