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Relation of systolic time
intervals to severity of
coronary artery lesions
and left ventriculographic
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In order to evaluate the accuracy of left ventricular performance obtained by noninvasive systolic
time intervals (STI), 17 patients with myocardial infarction, 13 patients with angina pectoris and 3
patients with chest pain were studied by selective coronary arteriography and left ventriculography.

An obstruction of a coronary vessel greater than 75 per cent estimated by angiograms was con-
sidered as significant. The left ventriculogram was classified into normokinetic, hypokinetic, akinetic

or dyskinetic by the method of McDonald.
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Results:

1. Relation of STI to number of coronary artery lesions.

a) Preejection period index (PEPI) was significantly greater in one-vessel disease (V),
two-vessel disease (2V) and three-vessel disease (3V) patients than those in normal coronary
arteries (OV) patients (p<<0.01, p<<0.01, and p<<0.001, respectively), and also significantly greater
in 3V patients than those in 1V patients (p<<0.02).

b) Left ventricular ejection time index (LVETI) was significantly less in 3V patients than
those in either OV or 2V patients (p<<0.02 and p<0.05, respectively).

c) PEP/LVET was significantly greater in 1V, 2V and 3V patients than those in OV patients
(p<0.02, p<0.02 and p<<0.001, respectively), and also significantly greater in 3V patients than
those in either 1V or 2V patients (p<<0.02 and p<<0.05, respectively).

2. Relation of STT to severity of left ventricular asynergy

a) PEPI and PEP/LVET were significantly greater in the patients with akinetic and dyskine-
tic wall motion than those in normokinetic wall motion (p<<0.01, p<<0.02, p<<0.001 and p<<0.001,
respectively), and also significantly greater in the patients with dyskinetic wall motion than those in
hypokinetic wall motion (p<<0.05 and p<0.05, respectively).

b) LVETI was significantly less in the patients with dyskinetic wall motion than those in

normokinetic wall motion (p<<0.05).

3. Relation of STI in myocardial infarction group to those in noninfarction group.

a) PEPI and PEP/LVET were significantly greater in myocardial infarction group than those
in noninfarction group (p<<0.02 and p<0.01, respectively).

b) LVETI was significantly less in infarction group than those in noninfarction group

(p<<0.05).

4. PEPI had significant correlation with cardiac index (CI), stroke index (SI) and ejection fraction
(EF) (r=—0.62, p<0.01, r=—0.74, p<0.001, and r=—0.69, p<0.001, respectively). PEP/LVET
also had significant correlation with CI, SI and EF (r=—0.58, p<0.01, r=—0.74, p<0.001, and r=

—0.66, p<0.001, respectively)

STI obtained by noninvasive methods was useful to evaluate the left ventricular performance in

patients with coronary artery disease.
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Left ventricular asynergy
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Table 1. Patients with myocardial infarction
Case Patient Age Sex Site of MI CAG (vessel) LV wall PEPI LVETI PEP/ CI SI EF
No motion LVET
1 E.L 63 M Ant. Sept. LAD Cx (2) Akinetic 137 379 0.42 295 38 58
2 T.S. 60 M Ant. Sept. LAD Cx RCA (3) Dyskinetic 155 395 045 249 40 45
3 F.Y. 62 M Ant. Sept. LAD (1) Akinetic 145 402 0.40 227 49 66
4 H.M. 52 M Ant. Sept. LAD (1) Akinetic 150 403 0.41 215 40 53
5 A H 43 M Ant. Sept. LAD (1) Dyskinetic 152 375 046 1.46 21 32
6 Y.Y. 47 M  ext. Ant. LAD (1) Dyskinetic 162 376 0.54
7 K.K. 55 M ext. Ant. LAD (1) Akinetic 124 426 0.32
8 S.F. 52 F Ant. Sept. LAD (1) Akinetic 133 401 0.35 4.01 56 67
9 H.O. 61 F Ant. Sept. LAD RCA (2) Dyskinetic 160 406 0.44 226 34 27
10 S.M. 69 M Ant Lat. LAD Cx (2) Akinetic 169 390 0.48 2.11 41 47
11 G.L 60 M Ant. Lat. LAD (1) Hypokinetic 159 360 0.52 145 29 62
12 S.Y. 63 M Ant. Sept. LAD Cx RCA (3) Akinetic 162 389 0.49 255 35 59
Inf.
13 S.T. 54 M Inf RCA (1) Hypokinetic 147 396 0.43 3.29 55 57
14 T.IL 32 M Inf. RCA (1) Hypokinetic 123 402 0.33 2.58 49
15 M.N. 69 M Inf. LAD Cx RCA (3) Hypokinetic 147 375 0.45 3.58 58 53
16 U.S. 74 F Inf. LAD Cx RCA (3) Akinetic 186 383 0.60 1.55 26 33
17 T.S. 62 M  Subend. Normal (0) Normokinetic 113 405 0.29 3.00 62 93

M: male, F: female, MI: myocardial infarction, CAG: coronary angiography, LV: left ventricular,

PEPI:

preejection period index (msec), LVETI: left ventricular ejection time index (msec), CI: cardiac index (ml/
min/m?), SI: stroke index (ml/beat/m?), EF: ejection fraction (%), Ant. Sept.: anteroseptal, ext. Ant.: extensive
anterior, Ant. Lat.: anterolateral, Inf.: inferior, Subend.: subendocardial, LAD: left anterior descending branch,
Cx: left circumflex branch, RCA: right coronary artery.

Table 2. Patients with angina pectoris and chest pain

Case Pa- Age Sex Clinical CAG (vessel) LV wall PEPI LVETI PEP/ CI SI EF
No tient sign motion ET
1 S.Y. 50 M Angina LAD (1) Hypokinetic 132 418 0.33 252 49 73
2 K.U. 43 M Angina Normal (0) Hypokinetic 124 387 035 3.58 70 55
3 K. Y. 73 M Angina LAD RCA (2) Hypokinetic 149 435 037 223 47 53
4 S.M. 68 M Angina LAD Cx (2) Hypokinetic 145 455  0.34 71
5 K.M. 64 M Angina Normal (0) Hypokinetic 144 390 0.41 214 55 68
6 Y. T. 61 M Angina LAD Cx RCA (3) Hypokinetic 158 392 0.46 79
7 J M. 43 M Angina Cx (1) Normokinetic 125 413 0.32 86
8 F.T. 64 F Angina LAD Cx RCA (3) Dyskinetic 148 374 0.46 45
9 T.M. 61 F Angina Normal (0) Normokinetic 119 407 030 295 56 84
10 Y.N. 47 F Angina Normal (0) Normokinetic 128 428 0.31 380 61 74
11 T.T. 68 M Angina Normal (0) Normokinetic 122 415 031 291 54 86
12 H.T. 29 M Angina Normal (0) Hypokinetic 105 428 0.25 73
13 L T. 59 M Angina LAD (1) Normokinetic 144 383 0.43 3.04 44 88
14 M.Y. 49 M Chest pain Normal (0) Normokinetic 115 397 0.31 81
15 H.U. 62 M Chest pain Normal (0) Normokinetic 137 384 041 286 41 80
16 M.U. 45 M Chest pain Normal (0) Normokinetic 139 395 0.39 3.12 57 63

Angina: angina pectoris.
The other abbreviations are shown in Table 1.
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1) PEPI

P ERic & v g+ 5 &, PEPL i 0 6%
EREE Y 1, 28, IBEREHIERICER
L (2h%®h p<0.0l, p<0.01, p<0.001), 1%
THI ) IEFEERFEECEE LKL (p<0.02).

2) LVETI

LVETI 304535 X 0 2 BORERE X v 3 BORE
BAEEIEE L (Fh2h p<0.02, p<0.05).

3) PEP/LVET

PEP/LVET i3, O B/mEEmE & v 185,28, 3 8¢
BREHASEEEML (2h2h p<002, p<
0.02, p<0.01), 1Bk XU 2BRERL Y 3R
ERNEECENL 2 (2hZh p<002, p<
0.05) (Table 3, Fig. 1).

2. A% asynergy

1) PEPI

EEEFHBIC L Y #+ 3 &, PEPLid normo-
kinetic F X v akinetic # 3 L ' dyskinetic #
BEEIEEL (£h Zh, p<0.01, p<0.001),
hypokinetic #X v dyskinetic R HEICIER
L7z (p<0.05).

2) LVETI

LVETI %, normokinetic # X v dyskinetic
HAFEICER L (p<0.05).

3) PEP/LVET

PEP/LVET i, normokinetic # X ¥ akinetic
B X O dyskinetic EAFEICEML (FhEh
p<0.02, p<0.001), hypokinetic # X » dys-
kinetic FEAFZ 2 # L 72 (p<0.05) (Table
4, Fig. 2).

3. LEEENEE

ORI ER O STI 2 ik +5 &,
WERIIEFEER L v PEPI 3HEIRKEEL (p
<0.02), LVETI 3 & ic &% L (p<0.05),
PEP/LVET & & iz#h L (p<0.01) (Table
5, Fig. 3).

Table 3. Systolic time intervals and severity of coronary artery disease

Patient group Patient No Age PEPI ETI PEP/ET CI SI EF
(Patient No) (Patient No) (Pateint No)
(LAY 10 53+12 125+12 404+15 0.33+0.55 3.04+0.47 (8) 57 8 (8) 76 11 (10)
1V 12 51+ 8 141+13 397+19 0.40+0.07 2.53+0.79 (9) 4411 (9) 65+16 (9)
2V 5 67+ 4 152+11 413+28 0.41+0.05 2.39+0.33 (4) 40+ 5(4) 51+14 (5)
3V 6 65+ 5 159+13 385+ 8 0.49+0.05 2.54+0.72 (4) 4012 (4) 52+14 (6)

V: vessel.
The other abbreviations are shown in Table 1.
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Relation of systolic time intervals with number of coronary artery lesions.

PEPI: preejection period index, LVETI: left ventricular ejection time index, OV: normal
coronary vessel, 1V: one-vessel, 2V: two-vessel, 3V: three-vessel.

Table 4. Systolic time intervals and severity of asynergy.

Patient group Patient No Age PEPI ETI PEP/ET CI SI EF
(Patient No) (Patient No) (Patient No)
Normokinetic 9 55+ 9 127+10 403+14 0.34+0.05 3.10+0.30 (7) 54+ 7 (7) 82+ 8 (9)
Hypokinetic 11 55+14 139+16 403+27 0.39+0.07 2.67+0.71 (8) 52+11 (8) 64+ 9 (10)
Akinetic 8 61+ 7 151+19 397+14 0.43+0.08 2.52+0.73 (7) 41+ 9 (7) 55+11 (7)
Dyskinetic 5 57+12 155+ 5 385+13 0.47+0.04 2.07+0.44 (3) 32+ 8 (3) 37+ 8 (4
The abbreviations are shown in Table 1.
PEPI LVETI PEP/LVET
(msed| pcooor  (msec) P<0.001
P<0.05
180 P<0.01 L40f M/ 060f P<0.02
— —
160 } 420 050 {
140 400f 040}
120t } 380 030 {
[ —
P<0.
100t 0.05 360 0.20¢ PX005
NHAD NHAD NHAD

Fig. 2. Relation of systolic time intervals with severity of left ventricular asynergy.
N: normokinetic, H: hypokinetic, A: akinetic, D: dyskinetic.
The other abbreviations are shown in Fig. 1.
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Table 5. Effect of myocardial infarction on systolic time intervals

Patient group Patient No  Age PEPI ETI PEP/ET CI SI EF
(Patient No) (Patient No) (Patient No)
MI group:
One or more 17 58+10 148+19 392+15 0.43+0.08 2.51+0.73 (15) 42+12 (15) 54%16 (14)
None 16 55+12 133+14 406+22 0.36+0.06 2.92+0.50 (10) 53+ 8 (10) 72+12 (16)
The abbreviations are shown in Table 1.
PEPI LVETI PEP/LVET
(msec) (msec)
i . 0.60 P<0.01
180 l:’ﬁ)._o_? 440 ||f’_<_0__‘05 P<001
160 420 050
140} {E 400 040 }
120 380 030
100} 360 0.20
MIC) MIE) MIC) MIE) MIC) MIE)

Fig. 3. Relation of systolic time intervals in myocardial infarction group with those

in noninfarction group.
MI: myocardial infarction.

The other abbreviations are shown in Fig. 1.
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Fig. 4. Correlation of preejection period index
(PEPI) with cardiac index (CI), stroke index (SI)
and ejection fraction (EF).
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Fig. 5. Correlation of preejection period | left
ventricular ejection time (PEP/LVET) with car-
diac index (CI), stroke index (SI) and ejection
fraction (EF).
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