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Summary

A method to quantify left ventricular (LV) volumes and ejection fraction (EF) using cross-sec-
tional echocardiography was evaluated. LV images were obtained with a sector scan echocardiography
by the apical approach (apicoechoventriculography) and were recorded on a 35 mm film at the end-
diastole and end-systole. LV volumes were calculated with semicomputerized volume analyzer system
(Cardias GP-2000, Nac Inc.) using the area-length method. Apicoechoventriculographic images
were successfully obtained in 33 out of 50 patients (66%) with valvular heart disease, cardiomyopathies,
coronary artery disease and others. Seven out of 33 patients exhibited paradoxical movement of the
interventricular septum or LV asynergy. The LV volumes and EF obtained from apicoeshoventri-
culography and M-mode echocardiography were compared with those by cineangiographic method
in 33 patients with and without LV asynergy and paradoxical septal motion. Whereas volumes
and EF by M-mode echocardiography correlated pretty well with cineangiographic data (EDV: r=0.77,
ESV: r=0.89 and EF: r=0.83), the correlation between apicoechoventriculography and cineangiography
were much better (EDV: r=0.90, ESV: r=0.91, and EF: r=0.93), but apicoechoventriculography
had tendency to underestimate the volumes.

We conclude that sector scan echocardiography is more reliable non-invasive method than M-
mode echocardiography for quantitating left ventricular volumes and EF, especially in cases with para-
doxical movement of the interventricular septum or LV asynergy.
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Table 1. Details of the patient population

Total patients tried: 50
33/50 (66%)
LV cineangiography performed: 21/33 (64%)
Cardiac rhythm: NSR 14
Af 7
Clinical diagnosis: Valvular diseases
§ paradoxical IVS 7
¢ paradoxical IVS 2
CAD 5 LV asynergy 3
CAD ¢ LV asynergy 4
2
1
1
1

Satisfactory echo recorded:

ICMP

MVP

HHD

Idiopathic LBBB

NSR=normal sinus rhythm; Af =atrial fibrillation;
IVS=interventricular septum; CAD=coronary ar-
tery disease; LV=left ventricle; ICMP=idiopathic
cardiomyopathy; MVP=mitral valve prolapse; HHD
=hypertensive heart disease; LBBB=left bundle
branch block.

Fig. 1. Illustrations of transducer position and beam plane for imaging the left ventricle

by the apical approach.

The left panel shows the approach to describe the LV cavity equivalent to a right anterior oblique
(RAO) cineangiographic image and the right panel is the technique to visualize the image equivalent

to a left anterior oblique (LAO) silhouette.
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EF =027

Fig. 2. The apical view of the left ventricle equivalent to a RAO cineangiographic sil-

houette.

The left side panel is the end-diastolic image and the right side is the end-systolic image. The
endocardial line was traced by a sonic pen and the volume was calculated by the area-length method.
EDV =end-diastolic volume; ESV =end-systolic volume; EF=ejection fraction.
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Table 2. Comparison between angiographic and echocardiographic measurements of end-diastolic
volume, end-systolic volume and ejection fraction

EDV
Case No. Age Sex Diagnosis

ESV EF

Angio Sector M-mode

Angio Sector M-mode | Angio Sector M-mode

1. 58 F MS+MR, Af 112 85
2. 14 M MR 150 142
3. 43 M CAD 142 150
4. 55 M ICMP, Af 129 106
5. 43 M CAD 121 108
6. 52 M MS+MR, Af 108 123
7. 20 M MR, Af 228 249
8. 56 F AR+MS, Af 138 121
9. 37 M ICMP 104 92
10. 23 F MR 160 157
11. 35 M HHD 250 241
12. 30 M AR 115 120
13. 54 M CAD 175 130
14. 49 F MVP 153 135
15. 36 M CAD 130 129
16. 54 M CAD 116 126
17. 40 M CAD 278 199
18. 66 M CAD 100 103
19. 53 F MR+AR, Af 136 129
20. 51 M MR+AR, Af 189 176
21. 43 F LBBB 111 113

107
151
183
137
108
136
352
178

90
253
203
179
125
122

49 42 37 0.56  0.50 0.65
53 55 59 0.65 0.62 0.61
50 67 73 0.65 0.56 0.60
73 49 67 043 0.53 0.51
36 39 30 0.70  0.64 0.72
39 46 41 0.64  0.63 0.69
98 125 131 0.57 0.49 0.62
59 59 78 0.58 0.51 0.56
23 32 13 0.78  0.65 0.86
48 55 72 0.70  0.65 0.72
163 155 112 0.35 0.36 0.45
35 43 48 0.70  0.64 0.73
43 48 28 0.76  0.63 0.78
25 40 36 0.83 0.70 0.71
52 64 — 0.60 0.51 —
41 52 — 0.65  0.59 —
201 131 — 0.28  0.35 —
53 49 — 0.47  0.53 —
93 80 — 0.32 0.38 —
90 95 — 0.52  0.46 —
41 52 — 0.63  0.54 —

EDV=left ventricular end-diastolic volume; ESV =left ventricular end-systolic
MS =mitral stenosis; MR=mitral regurgitation; AR =aortic regurgitation.

volume; EF =ejection fraction;
Other abbreviations: see Table 1.
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Fig. 3. Correlation of EDV by cineangiographic
method (ANGIO) and sector echocardiographic
method (SECTOR).

Although good correlation between these two meth-
ods are obtained, EDV by SECTOR underestimated
compared to that by ANGIO.
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Fig. 4. Correlation of ESV by ANGIO and
SECTOR.
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Fig. 5. Correlation of EF by ANGIO and SECTOR.
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Fig. 6. Correlation of EDV, ESV and EF by ANGIO and M-mode echocardiographic meth-

od (M-mode).

Although the volumes and EF obtained by M-mode show good correlations with those obtained
by ANGIO, the correlation coefficients are significantly lower than those of SECTOR, which in-
dicates that SECTOR is a more reliable method to determine LV volumes (see text).
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Ultrasonic resolution

Fig. 7. Demonstration of the characteristics of
ultrasonic beams using a phantom model.
The bilateral expansion of the images becomes

greater in proportion to the distance from the trans-
ducer. Each spot is an echo silhouette of a marker
of 1 mm width. 'This bilateral expansion makes LV
inner surface smaller than the real size.
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