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Summary

Left ventricular volume was determined by single beam echocardiography in 22 patients without
asynergy of the left ventricle, and the results were compared with the cineangiographic estimates.

Echocardiographic minor axis dimension (D) was measured in 22 patients, and end-diastolic volume
(EDV), end-systolic volume (ESV), stroke volume (SV) and ejection fraction (EF) were calculated by the
formula V=D3. In 10 of the 22 patients, echocardiographic major axis dimension was determined by
placing the transducer in the apex. Distance between the mitral valve ring and the apical anterior endo-
cardial echo was assumed to be the major axis of the left ventricle. In these 10 patients EDV, ESV, SV
and EF were also calculated by the formula V=z/6 D2L.

There were good correlations between echocardiographic and angiographic end-diastolic major axis
dimension (r=0.774), end-diastolic minor axis dimension (r=0.954), end-systolic major axis dimension
(r=0.794), end-systolic minor axis dimension (r=0.896), end-diastolic volume by V=z/ D?L (r=0.966),
end-diastolic volume by V=D? (r=0.989), end-systolic volume by V=z/6 D2L (r=0.905), end-systolic
volume by V=D? (r=0.900), ejection fraction by z/6 D2L (r=0.693).

Although echocardiographic EDV, ESV and EF by both formula V=D? and V=z/6 D?L showed
significant correlation with angiocardiographic estimates, figures by formula V=z/6 D?L had better
correlations than those by V=D? [r=0.989, 0.966 for EDV (D?) and (z/6 D2L), r=0.900, 0.0905 for
ESV (D?) and (z/6 D2L), r=0.583, 0.693 for EF (D?) and (z/6 D?L)], and the left ventricular volume
by V=D?3 had a tendency to overestimate where D exceeded 6.5 cm.

These data indicate that in the presence of marked left ventricular enlargement, the use of the formula

V=z/6 D?L with direct measurements of major and minor axes is more accurate predictor of volumes
than the formula V=D?3.
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Echo

Dd 78 81mm

Ds 54 56 -

Ld 128 119 -

Ls 90 96 -
D3 ‘-"/602L

EDV 475 408 409 ml
ESV 157 137 158 -
EF .67 .66 .61

i

Figure 1. Echocardiographic measurements of the minor and major axes dimensions
of the left ventricle (Case 7).
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Table 1.

Ages, diagnoses, echocardiographic and angiocardiographic measurements of left ven-

tricular dimensions, and estimates of left ventricular volumes

£cho
Case No. Age Diag. 0d 0s Ld Ls £0v (0%) €0V (L) £sv (0°)
1 36 CHD 5.5 3.5 85 6.7 166 135 43
2 4 pMD 43 2.7 87 1.0 80 84 20
3 44 cHD 4.8 2.7 8.6 6.2 m 108 20
) 2 v 6.3 4.7 107 7.7 250 222 104
5 27w 2.3 5.7 12,9 10.0 572 465 185
6 55  CHD 47 33 87 6.7 104 0 36
7 57 Vb 8.0 5.0 12.8 9.0 475 408 157
8 49  CHD 5.7 4.7 9.4 8.0 185 160 104
9 39 PMD 7.8 6.6 9.5 8.2 474 302 287
10 19 VD 1.8 5.0 12.5 9.2 474 398 125
n 56 PMD 4.5 2.8 9 22
12 43 PMD 4.7 3.0 104 27
13 62 CHD 4.8 3.2 m 33
14 32 PMD 4.7 2.7 104 20
15 50  CHD 5.0 4.2 133 7%
16 43 PMD 4.7 3.0 104 27
17 34 PMD 4.7 2.5 104 88
18 29 CHD 5.6 3.6 176 47
19 59 CHD 5.0 3.0 125 27
20 £ ] 6.9 4.2 329 74
21 L) 6.0 3.8 216 55
22 24w 6.3 3.9 250 59

Angio

ESV (L) 113 (03) EF (L) 0d Ds Ld Ls EOV Esv EF
43 74 68 6.2 4.2 9.2 8.1 189 75 60
p - 68 45 29 91 7.4 9% 3 66
2 7 7 50 1.9 9.0 5.3 123 092
89 58 60 6.2 3.9 na 7.6 223 61 73
170 68 63 8.6 6.3 13.5 1.0 523 229 56
£ 65 62 5.2 31 9.8 7.7 14 39 73
137 76 75 8.1 5.6 11.9 9.6 409 158 61
93 a3 a6 5.2 5.0 10 8.9 144 nz 19
187 29 18 7.8 6.2 12.0 MN.2 382 226 a
120 i~ 2 87 3.9 109 7.7 & 6 8
76 5.7 3.7 8.8 5.7 15% 4 73

- 47 29 9.2 58 106 % 715

70 4.9 3.0 8.8 6.3 m 30 73

8l 47 2.5 8.0 56 93 B8

44 50 37 86 6.9 117 49 s

74 4.7 2.7 8.9 6.8 103 26 75

85 5.1 30 8.7 6.8 ns 34 n

74 6.2 4.2 9.7 7.6 195 70 64

78 5.1 2.5 8.5 5.6 116 18 84

78 6.8 4.7 10.0 8.4 242 97 60

70 5.9 3.6 1.2 7.5 204 51 751

76 6.9 4.0 10.5 8.0 262 67 74

Echo: echocardiographic measurement, Angio: angiocardiographic measurement, Dd: end-diastolic minor
axis dimension, Ds: end-systolic minor axis dimension, Ld: end-diastolic major axis dimension, Ls: end-systolic
major axis dimension, EDV: end-diastolic volume, ESV: end-systolic volume, EF: ejection fraction, V (D3):
echocardiographic estimate by formula V=D3, V (L): echocardiographic estimate by formula V==/6 D2L,
PMD: primary myocardial disease, CHD: coronary heart disease, VD: valvular disease.
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Figure 2. Echocardiographic and angiocardio-
graphic correlation of left ventricular end-
diastolic dimension (Dd).

The solid line shows the least square fit of the data

between echocardiographic and angiocardiographic
determination (y=0.91x+0.3; r=0.954, p<{0.01).
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Figure 3. Echocardiographic and angiocardio-
graphic correlation of end-diastolic major axis
dimension (Ld).

Regression equation for echocardiographic against
angiocardiographic measurement is given by y=1.08x
—1.2 (r=0.774, p<0.01).
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Figure 4. Echocardiographic and angiocardio-
graphic left ventricular end-diastolic volume cor-
relation.

The open circles represent the volume calculated by
formula V=D3. The closed circles represent the volume
calculated by formula V=7/6 DZ2L. Regression equa-
tion for echocardiographic estimate is given by y=
1.21x+32 (r=0.989, p<0.01), and that for echo-
cardiographic (V=7/6 D2L) against angiocardiographic
estimate by y=0.96x—11 (r=0.966, p<0.01).
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Figure 5. Echocardiographic and angiocardio-
graphic left ventricular end-systolic volume
correlation.

The open circles represent the volume calculated by
formula V=D3. The closed circles represent the volume
calculated by formula V==z/6 D2L. Regression
equation for echocardiographic (V=D?3) against angio-
cardiographic estimate is given by 3=0.97x+10
(r=0.900, p<0.01), and that for echocardiographic
(V=m/6 DZL) against angiocardiographic estimate is
given by y=0.67x+23.3 (r=0.905, p<0.01).
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Figure 6. Echocardiographic and angiocardio-
graphic stroke volume correlation.

The open circles represent the volume calculated by
formula V=D3. The closed circles represent the volume
calculated by formula V=r/6 D2L. Regression equa-
tion for echocardiographic (V=D?3) against angiocar-
diographic estimate is given by y=1.5x+63 (r=0.982,
p<0.01), that for echocardiographic (V=n/6 DZ2L)
against angiocardiographic estimate is given for y=
1.16x+44 (r=0.983, p<0.01).

bl, iz V=D3 |z k 3/E%EAKRT cineangio-
graphy |2 X 5 EEEARNH L RWHHEEZ F T v
3.9 ZOBARICREERZE LEED 0 2%
LWOHREIRIESWT WS, L LEER Ld/
Dd iz EDV Bk E L 2 BICfEVHPLTL 5.
hx 0FEEYL, EDV 23180 ml i< Ld/Dd
12 1.9+0.1 © Ld=2Dd r kw5, EDV
180ml P ki & Ld/Dd % 1.6+0.1 & 7 b
ERZEREDO2ELTHRETIIEEREYIEK
i+ Bz LiciD. E7z, Fortuin 5V (3 EDV
=59Dd—-153 TEb L, ELIEHGY ZEDV
=D*dx0.837 pX % BT\ 5. %7z, Gibson®
BEEEZ L UCG 2 HvWEEEEYORE L &

EF
UCG O V=D’
% o V=E0L

105+

£
501 =05 x+30

!

r= 0693
P<005

50 100 %
ANGIO

Figure 7. Echocardiographic and angiocardio-
graphic correlation of left ventricular ejection

fraction.

The open circles represent the estimate calculated

by formula V=D?3. The closed circles represent the
estimate calculated by formula 7/6 DZ2L. Regression
equation for echocardiographic (V=D?3) against angio-
cardiographic estimate is given for y=0.56x+28
(r=0.583, p<0.05), and that for echocardiographic
(V=r/6 DZ2L) against angiocardiographic estimate is
given for y=0.51x+30 (r=0.693, p<0.05).
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Figure 8. Comparison between left ventricular
end-diastolic volume estimates by various
methods plotted against minor axis dimention.

The dotted line represents the estimate calculated
by Fortuin’s method, the open circles with solid line
represent the echocardiographic estimate by V=mx/6
DZ2L, the closed circles with solid line represent the
estimate by angiography, the open triangles with solid
line represent the estimate by Gibson’s method, and
the solid line represents the estimate by V=D3.
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