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Summary

To evaluate exercise capacity in ischemic heart disease, we measured the peak aortic flow velocity
by continuous wave Doppler (CWD) echo from the suprasternal notch at rest and during multiple load
ergometer testing in the supine position. The study subjects consisted of 14 normal controls, 10 patients
with effort angina and 21 patients with old myocardial infarction (OMI). In all the patients and in five
normal subjects, thallium-201 emission CT (SPECT) was also performed immediately after exercise and
four hours subsequently. Change in the peak aortic flow velocity during exercise was compared with
the extent of perfusion defects and the presence or absence of redistribution images on SPECT.

At rest, the peak aortic flow velocity was not different from that of the other three groups. During
exercise, it increased progressively (crescendo type) as the exercise was increased in normal subjects.
In patients with angina pectoris it increased at the initial stage of exercise, but was unchanged (cres-
cendo-plateau type) or decreased (crescendo-decrescendo type) at the maximum exercise stage. Re-
distribution images on SPECT were seen in nine of 10 patients with angina pectoris.

In patients with OMI, change in the peak aortic flow velocity was of the crescendo type in 14,
crescendo-decrescendo in three and crescendo-plateau in one. In the remaining three it decreased from
the beginning of exercise (decrescendo type). Redistribution images were seen in all patients with the
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crescendo-decrescendo, crescendo-plateau or decrescendo types. Furthermore, myocardial damage was

much more extensive in the decrescendo type.

We conclude that exercise continuous wave Doppler echocardiography is a useful means of evaluat-

ing exercise capacity in ischemic heart disease.
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Fig. 4. Summary of percent change in the peak
aortic flow velocity during exercise.
NL=normal control; AP=effort angina; OMI=
old myocardial infarction; (+)=increase; (—)=de-
crease.
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Fig. 5. Continuous wave Doppler echocardiograms at rest and during exercise in a nor-

mal control.

The peak velocities progressively increase during exercise (crescendo type).

at rest

Doppler Frequency (kHz)—»

during exercise

25W __ TBW

Fig. 6. Continuous wave Doppler echocardiograms at rest and during exercise in a patient
with old myocardial infarction having effort angina.

The peak velocities increase at the initial stage (25 watts) compared to those of controls (at rest),
but decrease at the maximum stage (75 watts) (crescendo-decresendo type).
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Fig. 7. An example of scintigraphic images on a rotated coronal view of the middle of the
left ventricle immediately after exercise and 4 hours later in a patient with effort angina
(upper panel), and the cicumferential profile curve obtained immediately after exercise
superimposed on the lowest normal curve (lower panel).

Black arrows indicate the extent of myocardial ischemia (defect area) (lower panel b). The percent
washout circumferential profile curve shows the presence of redistribution in the defect area (lower

panel c¢). A normal curve is obtained as the mean—2SD.
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Fig. 8. Correlation between the extent of the de-
fect area and the presence or absence of redis-
tribution on scintigraphic images in patients
with effort angina and old myocardial infarc-
tion (OMI).

The extent is shown in degrees (deg.). The patients
with OMI are divided into three groups based on the
type of change in the peak aortic flow velocity during
exercise. The open circles represent the presence of
redistribution and the solid circles represent its ab-
sence.
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Fig. 9. Relationship between the peak aortic flow velocities during exercise and the
redistribution on thallium-201 scintigram in patients with effort angina and old myo-

cardial infarction.

The dotted area shows the percent of patients with images of redistribution on scintigrams.
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Table 1. Changes of heart rate and systolic blood pressure during multi-stage bicycle

ergometer stress test

S“b({fﬁfflber) Normal subject  Effort angina OMI-A OMI-B OMI-C
Exercise (n=14) (n=10) (n=14) (n=4) (n=3)
HR Rest 67177 - 60+107 - 67117 - 83+177 - 70+ 67 -
I I I Jns I
50 W 9823 90+15 99416 1144201 |* 110+167  |*
]* Kk ]* ]* %k ]ns :l*
75 W 115423 10416 117+13 1234101 - 121+181" -
*
100 W 122+20]"5- 119+14] - 130115]* -
SBP Rest 126i16] - 141125] - 119116] - 143¢39]n- 101+ 2]n-
* * * S S
50 W 150+16 1662 141420 1594201  |ns 1224197  |*
* £33 * t3 ]* kK ]ns ]ns
75 W 17242 18627 157+25 161101 - 138+131-
100 W 186122]* - 191i36]ns— 165421175

Values are shown as mean+SD, *p<0.05, **p<0.01, ns=no significant difference.
HR=heart rate; SBP=systolic blood pressure; OMI=old myocardial infarction; A=crescendo type; B=cres-
cendo-plateau or crescendo-decrescendo type; C=decrescendo type.
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