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Fig.1. Mechanocardiographic measurements.
PCG, phonocardiogram ; ECG, electro-
cardiogram ; CPT, carotid pulse tracing; ACG,
apexcardiogram ; Q II, electromechanical
systole; ET, ejection time; PEP, pre-ejection
period ; aWp, a wave ratio; OE, total height of
apexcardiogram ; PEP=(Q II)-ET.

QI c, corrected electromechanical systole; SI, stroke index; STIs, systolic time

intervals ; TPR, total peripheral resistance.
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Fig. 2. Scores for the criteria of coronary stenosis
index.
RCA, right coronary artery; LCX, left circu-
mflex artery; LAD, left anterior descending
artery ; LCA, left coronary artery; AV, atri-
oventricular branch; PD, posterior descending
branch; S, segment; O, score of coronary
stenosis index.
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Fig.3. Long-term changes in ET/PEP.
®, old myocardial infarction(n=86);0, angina pectoris(n=32).

Values indicate

mean=+SD. Statistical difference between the value of 0 year and that of each
year: *, p<0.05; **, p<0.01 by Student’s t-test.
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L7, 8, EE7 3+ Y—Ra75~1T0LEH
HE (DT 04X » ET/PEP BE@A R L7z, =
B, H6WKRRELL 2 LNERTVFY—2a 78
D QI ¢, ETc BREMIZZNETNTETH D, PEPc
BENFTREREAEZRLI, UTOBRNTH QI ¢,
ETc i¥, BFIC & 2 B SRR 51T, PEPc
DAHREC L H2ECERLIEOTUTOMRNE, ET/
PEP ®HULMZITRY, ZOBLOA2RITRLE,

4. BEIREEERLRESTELL0kE (K
7) | BEIIRMEERERO SENEVL OB, FEREL
T ET/PEP EEDOER ZR L7z, i, TEiirkss
e 6 S LD B Tid, 0F & D BEIRIE A
DEBEMECECHLEEREEE2 R LT,

5. BERFOFE LBESTISE L O
(B0 8) : PulMiE « FlERE (A) 2 5 U IIFE - RIER
(@) Tix, FERIEH (ARUVO) KHLEEEBEUT

Table 1. Long-term changes in systolic time intervals.
0 1 2 3 4 5 6(years)
HR AP 58+ 7 61+ 9 61+ 8 59+ 9 59+ 9 61+ 8 6010
OMI EFz50% 62+ 5 59+ 5 61+ 7 59+ 6 61+ 6 62+ 9 58+ 8
OMI EF<50% 62+ 8 63+ 9 60+ 7 6110 61+ 8 63+ 9 631 6
QI AP 41127 40825 412+31 413+28 412426 410423 406125
OMI EF=50% 407420 415+15 413+17 414120 409+21 41421 421+15*
OMI EF<50% 40932 411423 417123 41327 418+19 417+19 413+ 16
QIC AP 532+20 53619 539425 536+22 53419 539+21 532:£18
OMI EFz50% 53620 538:£15 539420 536120 535120 543+22 543+17
OMI EF<50% 53828 54112 542+15 540+25 547117 548£13 545+ 18
ET AP 293121 292+19 295+25 29622 295423 29321 289+22
OMI EFz50% 291+18 298+16 295+15 294118 289x17 291+18 306+37*
OMI EF<50% 28423 285+17 28817 283+19 282417 27817 274+19
ETc AP 391£18 396=+15 39819 395+18 394417 396118 391£17
OM! EFz50% 39518 39715 39719 39317 391419 38517 391+16
OMI EF<50% 388117 39111 389110 38817 385412 384+14 B1+16
PEP AP 118+14 11610 117£12 11711 117+ 9 11810 117+9
OMI EFz50% 11611 117£10 119£11 120t 9* 119+11* 12410 128+11**
OMI EF<50% 128+18 12715 131+13 132+16* 139t 16** 14015 141+ 15*
PEPc AP 141£12 14010 142+13 141£10 141+ 9 142+10 1418
OMI EFz50% 14110 141£10 144410 143+ 9* 144110 148+11** 151+11*
OMI EF<50% 15017 1614+13 15312 154£15* 161+16** 164+14** 164+15**
ET/PEP AP 2.52%£0.32 2.5340.23 2.53+0.29 2.55%+0.24 2.53%0.25 2.5040.28 2.49%0.23
OMI EFz50%  2.52£0.30 2.56:£0.32 2.49+0.28 2.47+0.25* 2.44+0.26* 2.36+0.24** 2.30=£0.25**
OMI EF<50%  2.30£0.31 2.29:+0.29 2.2440.24 2.20£0.28* 2.094:0.30** 2.0240.25** 2.00L£0.29**

AP, angina pectoris
50% (n=23) ; OMI<50%, old myocardial infarction with an ejection fraction of umder 50% (n=12) ;
HR, heart rate (beats/min) ; QI, electromechanical systole (msec) ; PEP, pre-ejection period (msec) ;
PEPc, corrected pre-ejection period (msec). Values indicate mean#SD. Statistical difference between

value of 0 year and that of each year :

(n=20) ; OMI=50%, old myocardial infarction with an ejection fraction of over

* p<0.05 ; **, p<0.01 by Student’s t-test.
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Fig.4. Long-term changes in Q Il ¢, ETc, PEPc
and ET/PEP.
Patients with OMI and AP were followed up for
a 6 year period after onset. ®, OMI group with an
ejection fraction of over 50%(n=23); ©, OMI
group with an ejection fraction of under 50%(n=
12); A, AP group(n=20). OMI, old myocardial
infarction; AP, angina pectoris. Values indi-
cate mean+SD. Statistical difference between
the value of 0 year and that of each rear: +, p<
0.05; +, p<0.01 by Student’s t-test. Statistical
difference among the groups: * p<0.05; **, p<
0.01 by analysis of variance.
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Fig.5. Long-term changes in Q Il ¢, ETc, PEPc
and ET/PEP.

Patients with anterior myocardial infarction and
inferior myocardial infarction were followed up
for a 5year period after onset. @™, anterior
myocardial infarction group(n=13); ©, inferior
myocardial infarction group(n=12). As for

statistical differences, refer to Fig. 4.

ok *k *%
S 4 A%

Fig.6. Relationship between LV asynergy
of patients with OMI.

Years

score and long-term changes in ET/PEP

Patients with OMI were subdivided into three groups by LV asynergy score as

follows: [1, LV asynergy score 1(n=14)
asynergy score 3(n=17).
for statistical differences, refer to Fig. 4.

LV, left ventricular ; OMI old myocardial infarction.

. M, LV asynergy score 2(n=14); 1, LV
As
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Fig. 7. Relationship between CSI and long-term changes in ET/PEP of patients with
OMI.
Patients with OMI were subdivided into three groups by CSI as follows; [1, OMI
group with CSI of under 2(n=10) ; B, OMI group with CSI of 3 to 5(n=17) ; £, OMI
group with CSI of over 6(n=14). CSI, coronary stenosis index; OMI, old
myocardial infarction. As for statistical differences, refer to Fig. 4.
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Fig.8. Relationship between long-term changes in ET/PEP of patients with anginal
attack and that of patients without anginal attack.
®, OMI group with anginal attack(n=10); O, OMI group without anginal
attack(n=16); A, AP group with anginal attack(n=8); A, AP group without
anginal attack(n=9). OMI, old myocardial infarction; AP, angina pectoris. As
for statistical differences, refer to Fig. 4.
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Fig.9. Relationship between coronary risk factor index and long-term changes in
ET/PEP of patients with OMI and AP.
Patients were subdivided into three groups by coronary risk factor index as
follows : [1, coronary risk factor index of 0 to 3(n=13); H, coronary risk factor
index of 4 to 6(n=22) ; M, coronary risk factor index of over 7(n=10). Upper panel
showing OMI group. Lower panel showing AP group. OMI, old myocardial
infarction; AP, angina pectoris. Values indicate mean£SD. As for statistical
differences, refer to Fig. 4.

Years

Fig.10. Relationship between medications and long-term changes in ET/PEP. A,
AP group taking Ca antagonist orally(n=7); A, AP group taking Ca antagonist
and nitrate (and /or g blocker) orally(n=7); O, OMI group taking Ca antagonist
(and/or nitrate) orally(n=24); ®, OMI group taking digitalis orally(n=7). AP,
angine pectoris; OMI, old myocardial infarction. As for statistical differences,
refer to Fig. 4.
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Fig.11. Responses of MBP and HR to isometric
handgrip exercise.
A, AP group(n=15: 0-6 years); ®, OMI group
with an ejection fraction of over 50%n=15: 0, 1,
2, 3, 4, 5, 6years; n=14: 3years). 0O, OMI
group with an ejection fraction of under 50%(n=
11: 0, 5years; n=12:1, 2, 3, 4,years; n=10: 6
years). Values indicate mean®SD. Statistical
difference between rest and handgrip exercise : *,
p<0.05; **, <0.01 by Student’s t-test. R, resting
state; H, during isometric handgrip exercise;
MBP, mean blood pressure ; HR, heart rate ; AP,
angina pectoris ; OMI, old myocardial infarction.
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Fig. 12. Responses of Q Il ¢, ET, PEPc and ET/
PEP to isometric handgrip exercise. A, AP
group @, OMI group with an ejection fraction of
over 50%; O, OMI group with an ejection
fraction of under 50%. Values indicate mean=*
SD. As for statistical differences and the number
of patients, refer to Figure 11. AP, angine
pectoris ; OMI, old myocardial infarction.
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Fig.13. Responses of CI, SI and TPR to isometric
handgrip exercise.
Patients with AP and OMI were subdivided into
two groups by a period of contraction as follows:
0, 0 to 2years after onset(AP: n=9; OMI=
50%: n=10; OMI<50%: n=9). ®, 3 to 6
years after onset(AP: n=9; OMI=50%: n=10;
OMI<50% : n=9). As for statistical differ-
ences, refer to Figure 11. (I, cardiac index (L/
min/M?) ; SI, stroke index (ml/beat/M?); TPR,
total peripheral resistance (dyne/sec/cm—%/M?);
R, resting state; H, during isometric handgrip
exercise ; AP, angina pectoris; OMI, old
myocardial infarction; EF=Z50%, an ejection
fraction of over 50%; EF<50%, an ejection
fraction of under 50%.
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Abstract

In order to estimate long-term changes of cardiac function and the prognosis in cases of
coronary heart disease, the relationship between annual mechano cardiographic changes of
systolic time intervals (STIs) and findings of catheterization were studied for a maximum of 6
years. The annual changes of STIs at rest were recorded in 86 cases of old myocardial infarction
(OMI) and 32 cases of angina pectoris (AP). Of these, 35 cases of OMI and 20 cases of AP were
followed for 6years. 1In the AP group, STIs did not show annual changes, whereas in the OMI
group, corrected pre-gjection period (PEPc) was significantly prolonged after the 3rd year, and
ejection time (ET)/pre-ejection period (PEP) decreased in proportion to the change of PEP. The
changes of STIs in the OMI group had a relation to ejection fraction (EF), extent of infarction,
site of infarction, coronary sclerosis index and the presence of anginal attack. Thus it seems
possible to estimate the prognosis of OMI from these factors. In the study of cardiac reserve by
isometric handgrip exercise (IHG), responses to IHG in the AP group and the OMI group with
an EF of over 50% showed an increase of ET/PEP each year. In the former, cardiac index (Cl)
with IHG increased ; however, total peripheral resistance (TPR) revealed no significant changes.
The latter group showed an increase of CI, TPR and a were ratio (aW;). In the OMI group with
an EF of under 50%, responses to IHG after the 3rd year differed from those of the other two
groups, showing a decrease of ET/PEP and CI, and a marked increase of TPR. It is suggested
that the AP group can still produce a contractile increase against a positive inotropic stimulation,
maintaining the cardiac reserve in every year, whereas the OMI group with an EF of over 50%
requires an increased preload and a decrease in the cardiac reserve. In contrast, in the OMI group
with an EF of under 50%, a rapid decrease in cardiac reserve appeared annually, showing
responses to IHG in the state of failing heart in the late stage. From these results, left ventricular
(LV) contractility and cardiac reserve were maintained in the AP group for a long period, whereas
the deterioration of these was apparent in the OMI group, especially in the OMI group with an
EF of under 50%.




