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Summary

The ultrasonocardiogram (UCG) is a very useful method for noninvasive determination of the left
ventricular volume, but measurement of the left ventricular volume by UCG necessitates 2 basic assump-
tions: first, it is assumed that the longitudinal apex-to-base dimension of the left ventricle is twice the
minor dimension: second, that the motion of the 2 small loci of the left ventricular wall sampled by the
ultrasound beam is representative of the entire chamber.

The purpose of this paper is to examine the accuracy and usefulness of UCG in calculation of the left
ventricular volume in patients with various heart disease. We measured left ventricular dimension, end-
diastolic volume (LVEDYV) and end-systolic volume (LVESV) by UCG in 34 patients undergoing the
biplane left ventricular cineangiography via pulmonary artery, 13 of whom had hypertension, 8 ischemic
heart disease, 5 aortic insufficiency, 2 ventricular septal defect and 4 cardiomyopathy. The angiographic
volume was calculated by the area-length method and the echographic volume was calculated by the
cubic method.

There were high correlations on the whole between the echographic and the angiographic left ven-
tricular volumes (r=0.847 for LVEDYV, r=0.789 for LVESV)and between the echographic and the angio-
graphic dimension (r=0.789 for major axis, r=0.894 for minor axis). Angiographic LVESV correlated
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significantly with echographic LVESV in patients with hypertension or ischemic heart disease, but
correlation coefficient was not so good as compared with correlation between angiographic LVEDV and
echographic LVEDV. Although angiographic LVEDV tended to be overestimated and LVESV under-
estimated in patients with the left ventricular volume overload, there were high correlations between
the angiographic volume and echographic volume (r=0.964 for LVEDV, r=0.953 for LVESV). There
was no correlation between the angiographic left ventricular volume and echographic left ventricular
volume in the patients with left ventricular asynergy on patients with marked left ventricular dilatation
regardless of the types of heart disease. Thus, caution is recommended to estimate the left ventricular
volume measured by UCG especially in the patients with left ventricular dilatation, hypertrophy or

left ventricular asynergy.
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Figure 1. The relationship between left ventri-

cular end-diastolic volume (LVEDV) measured
by cineangiography and measured by UCG.
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Figure 2. The relationship between left ven-
tricular end-systolic volume (LVESV) measured
by cineangiography and measured by UCG.
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Figure 3. The relationship between minor axis

measured by cineangiography and measured by
UCG.
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Figure 4 The relationship between major axis

measured by cineangiography and measured by
UCG.
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Figure 5. Angiographic left ventricular end-
diastolic volume (LVEDV) and end-systolic
volume (LVESV) plotted against echographic
LVEDV and LVESV in patients having left ven-
tricular hypertrophy.

FEEYER TR - major axis ¢ UCG Tkw
7oRdl (Dd, Ds 2% 4 2f5L7cb @) Loxfit
TiZ (Figure 4), minor axis O%ttbicb~, #F
BEo2&ENELL 50, %< OJEH D line of
identity fBEiCH Y, fEBRE0.19% LT O RV
AzRDI.

WIZK R %, EEOFWLIEEE b Tk
DREZ TR L3258 LT HT #1334, CM
44, EEOREAMEIEERLTIMHLLT,
Al #4 4, VSD #2488 X ITHD ES£ 0 3
SOEHCHFEL, UCG B L, EEEVTRD
7= EDV, ESV Zxftbkrat L7z,

¥F, EEBEORE*FALT2HTH D5

ucG
200 rnlVolume overload

150 .
n=
r=Q964
P<0.001
¥=0.801X+21.305
100
L ml
100 150 200 AnGi
ngio.
ucG EDV gio

n=6
r=0953
P<0.001

¥=1.473X-21.697

100 150 mi
ESV Angio.

Figure 6. Angiographic left ventricular end-
diastolic volume (LVEDV) and end-systolic
volume (LVESV) plotted against echographic
LVEDV and LVESV in patients having left ven-
tricular volume overload.
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Table 1. Cases which show marked discrepancies between echographic left ventricular end-

diastolic volume (LVEDV) and angiographic LVEDV.

UCG < Angio
EDV EDV Major axis
Case Diagnosis UCG Angio Minor axis  Asynergy Thickness
(ml) mh (cm)
MY Cardiomyopathy 226.9 295.5 1.71 (+) 1.6
HM Cardiomyopathy 54.9 87.0 2.24 (—) 1.7
SM Cardiomyopathy 54.9 87.5 1.79 (=) 1.6
SI Hypertension 741 104.1 1.77 (=) 1.5
KY Hypertension 117.6 148.1 3.15 (=) 2.2
KO Hypertension 68.9 100.1 1.87 (=) 1.6
SI Hypertension 85.2 120.5 2:17 (=) 1.5
TO Hypertension 125.0 163.0 1.33 (=) 2.0
GY Infarction 117.6 167.4 1.50 (+) 1.1
o - UCG>Angio
YN Hypertension 125.0 98.3 1.75 (=) 1.8
TS Infarction 238.3 144.8 1.57 (+) 1.2
HM Ischemic heart disease 148.9 114.3 1.47 (—-) 1.5
MS Aortic insufficiency 405.2 216.0 1.23 (+) 1.5
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Figure 7. Angiographic left ventricular end-
diastolic volume (LVEDV) and end-systolic
volume (LVESV) plotted against echographic
LVEDV and LVESV in patients having ischemic
heart disease.
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Figure 8. The ratio of the major to the minor axis measured by cine-
angiography.
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Figure 9. Minor axis measured by cineangiography plotted against
minor axis measured by UCG.
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