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Summary

To assess the left ventricular function of ischemic heart disease at rest, ejection fraction (EF),
peak left ventricular (LV) systolic ejection rate (Peak-S), peak LV diastolic filling rate (Peak-D) and
phase max were analyzed using LV volume curve and LV dv/dt curve obtained from technetium 99 m
radionuclide angiocardiography. Materials consisted of 49 patients (13 with angina pectoris and 36
with old myocardial infarction) and 9 normal subjects. The left ventricular diastolic period was divided
into three equal time intervals to assess left ventricular diastolic function in detail. Early and mid
1/3 of the diastolic period were expressed as Phase 1 and Phase 2, respectively. The Peak-D was in
either Phase 1 (Type 1) or Phase 2 (Type 2) and all of normal subjects belonged to Type 1. Phase max
was defined as maximum dv/dt in a phase |/ end-diastolic count. Phase max of Phase 1 and Phase 2
was named as Phase 1 max and Phase 2 max, respectively.

The results were as follows:

There were no significant differences in EF and Peak-S between the angina pectoris (AP) group
and the control group, but Peak-D was significantly reduced in the AP group. Of these three hemo-
dynamic parameters in the patients of Type 1 and Type 2, EF was significantly reduced in Type 2 com-
pared to Type 1 and the control group, but there was no significant difference between latter two groups.
There was no significant difference in Peak-S among three groups. Peak-D was significantly reduced
in Type 1 and further reduced in Type 2 compared to the control group.

When assessing left ventricular diastolic filling with Phase max, Phase 1 max was significantly
reduced in Type 1 and was further reduced in Type 2 compared to the control group, but there was no
remarkable change in Phase 2 max.

In conclusion, these findings imply that diastolic property tends to be affected much earlier than
systolic property and indicates that early diastolic filling is most remarkably disturbed in the left ventri-
cular diastolic filling period. In addition our data stress the usefulness of Phase max to assess left
ventricular function.
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Table 1. Number, age and hemodynamic pa-
rameters of the patients and the
control subjects

Control  Anging - Myocardi
No (F/M) 9 (1/8) 13 (3/10) 36 (9/27)
Age 47412 60+10 63+11
HR 62+ 9 60+ 7 65+ 8
EF (%) 65+ 4 61+ 8 5614
Peak-S (/sec)  3.1+0.3 2.8+0.3 2.8+0.7
Peak-D (/sec)  3.1+0.5 2.3+0.7 2.240.6

Values are indicated in mean + standard deviation.
No=number, (F=female, M=male); HR=heart
rate in beats/minute; EF =ejection fraction; Peak-S
=peak left ventricular systolic ejection rate; Peak-D
=peak left ventricular diastolic filling rate.
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Fig. 1. A representative left ventricular volume

curve (40 msec/frame) obtained with equilibrium
method of radionuclide angiocardiography.

The vertical dotted lines on the left ventricular
volume curve represent equal thirds of diastole. P,
=Phase 1 (first third of diastole); P,=Phase 2
(second third of diastole).
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Fig. 2. Representative volume curves of two types of diastolic filling pattern.

Type 1 of diastolic filling pattern is defined as the pattern that Peak-D being in Phase 1, and
Type 2 is defined as the pattern that Peak-D being in Phase 2. Upper panel: left ventricular volume
curve (40 msec/frame). Lower panel: left ventricular dv/dt curve.
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Fig. 3. Comparison of hemodynamic para-
meters in the controls and the patients with
angina pectoris and old myocardial infarction.
Peak-D is significantly reduced in the AP group
and the MI group compared to the control group.
Values are indicated in mean +1.96 standard error.
C=control; AP=angina pectoris; MI=old myo-
cardial infarction; ns=not significant; *=p<0.01;
the other abbreviations are the same as in Fig. 2.

Fig. 4. Comparison of hemodynamic para-
meters in the controls and the patients of Type
1 and Type 2 with old myocardial infarction.

Peak-D is significantly reduced in Type 1 compared
to the control group without a remarkable change in
EF and Peak-S. Peak-D and EF are significantly
reduced in Type 2 compared to the control group
without a remarkable change in Peak-S. Values are
indicated in mean +1.96 standard error. T;=Type
1; T,=Type 2; **=p<0.05; the other abbrevia-
tions are the same as in Fig. 3.
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Fig. 5. Comparison of hemodynamic para-
meters in the control and the patients of Type
1 and Type 2 with angina pectoris.

The patterns of three hemodynamic parameters
in the AP group are almost same as in the MI group
(Fig. 4). Values are indicated in mean +1.96 standard
error. Abbreviations are same as in Figs. 3 and 4.
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Fig. 6. Comparison of hemodynamic para-
meters in the control and the patients of Type
1 and Type 2 with ischemic heart disease.

The patterns of three hemodynamic parameters
in the IHD group are almost the same as in the MI
group (Fig. 4) and the AP group (Fig. 5). Values
are indicated in mean +1.96 standard error. IHD=
ischemic heart disease; the other abbreviations are
the same as in Fig. 3, Fig. 4 and Fig. 5.
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Fig. 7. Phase max pattern in the control
and the patients of Type 1 and Type 2 with old
myocardial infarction.

Phase 1 max is significantly reduced in Type 1
and further reduced in Type 2 compared to the control
group without a remarkable change in Phase 2 max.
Phase 1 max is equal to Peak-D in the control and
Type 1. Phase 2 max is equal to Peak-D in Type 2.
Values are indicated in mean +1.96 standard error.
maximum dv/dt in a phase

end-diastolic count

Phase max=

Abbreviations are the same as in Fig. 2, Fig. 3, Fig.
4, Fig. 5 and Fig. 6.

3. Phase max |-k 3 iR o sz (Figs. 7,
8,9

Control 2313 % Phase 1 max, Phase 2 max
FzEhEh 3.1+0.3/sec, 2.14+0.6/sec & 729, W
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+0.3/sec, 2.0+0.3/sec L7V, RRICEEEL
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Fig. 8. Phase max pattern in the control and the
patients of Type 1 and Type 2 with angina pectoris.

Phase max pattern of the AP group is almost the
same as that of the MI group. Values are indicated in
mean +1.96 standard err or in the control and Type
1, but in mean =+ standard deviation in Type 2. Ab-
breviations are the same as in Fig. 7.
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AP 23 TRk o LikiRE 217 - /- (Fig. 8).
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trol & AP (T)) officixFEZE&BH s (p<
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PRI FEEERD R I

IHD icon T Rl#ko Rit& 7o 72 (Fig. 9).
IHD (T;) o Phase 1 max, Phase 2 max 3%
hZzh 2.4+£02/sec, 1.5+02/sec L7V, HHE
EEZ2Z»- (p<0.01). THD (T,) o Phase
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Fig. 9. Phase max pattern in the control and
the patients of Typel and Type 2 with ischemic
heart disease.

Phase max pattern of the IHD group is almost
the same as that of the MI group and the AP group.
Values are indicated in mean +1.96 standard error.
Abbreviations are the same as in Fig. 7 and Fig. 8.
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