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Comparisons of the Left Ventricular Ejection Fraction Between M-Mode,
Two-Dimension Echocardiographic Studies and Digital Cardiac Imaging(DCI)
System in Ventricular Septal Defects*

Dong Suk Kim, M.D., Geun Soo Park, M.D., Myung Sung Kim, M.D,,
Sang Lak Lee, M.D,, Joon Sik Kim M.D., Tae Chan Kwon, M.D.
Department of Pediatrics, Keimyung University, School of Medicine, Taegu, Korea

Background . Left ventricular performance is one of the most important factors for the prog-
nosis of congenital and acquired heart diseases. Measure of left ventricular performance such
as chamber volume and ejection fraction are usually deemed most reliable when derived from
cardiac catheterization data. Measurement of ventricular volume and ejection fraction by M-
mode echocardiography may be compromised by segmental dysfunction or paradoxical septal
motion. We compared ejection fraction derived from M-mode and two-dimensional echocardio-
graphic methods to those derived from newly developed DCI (Digital Cardiac Imaging) system
to determine the most accurate noninvasive technique for predicting these variables in children.

Methods © The ejection fraction measured by M-mode, Two-dimensional echocardiography
was compared with the ejection fraction by DCI system in 22 patients who were admitted
to the department of Pediatrics, Dong San Hospital during the period of 8 months from Novem-
ber 1992 to June 1993 for the evaluation of ventricular septal defect.

Results . M-mode measured ejection fraction correlated with Two-dimensional echocar(iiog-
raphy measured ejection fraction(y=0.54).

M-mode measured ejection fraction correlated with the DCI system measured ejection fraction
(y=052).

Two-dimensional echocardiography measured ejection fraction correlated well with the DCI
system measured ejection fraction(y=0.88).

Conclusion : 1) For ejection fraction, the best correlation with DCI was achieved by two-
dimensional Simpson’s method.

2) Two-dimensional Simpson’s method appeared a safe and useful noninvasive method of

evaluating left ventricular ejection fraction.
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Fig. 1. M-mode view, measuring dimensions in diastole
based upon M-mode standardization of the ae-
mrican society of echocardiography.

712 A AR HolH, o] 55 HF3] FH3= AL
o F33 AF7HA o7tA BHo] ALg-E o
gtttk o] dFE AAFHAEFT S IR ol A
Az &9 %9 M-mode, 2-D HZS X 9] Simpson’s
volume 4 432 DCI(Digital Cardiac Ima-
ging) Wl 93 A E SdEAFE vagozH
AzEaEe] FET o} A}H FLARE Hristn
A gt

R

1992'd 1145 E 1993 647tA] AFhstn
A Y ropo A HFHALE BT dLF A
AFH Z2ET Fob 2298 LR UG dx
S35 ZHAME Acuson 128 XP/10 Color DopplerZ
AR Boke dfotld WHol BAE A
chloral hydrateZ t A 1§ 4949 Fefoll A HALS
A3ttt M-mode AL W5 HZx 55830
A AR BHS ARG g Arle AR
=9 QRS7F Al Fde AFE AHHL, FF7

Fig. 2. Apical 4-chamber view, measuring area, length and volume in diastole.
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Fig. 3. Apical 4-chamber view, measuring area, length and volume in systole.
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Fig. 4. DCI system, measuring end diastolic volume,
end systolic volume and stroke volume in millilit-
res and ejection fraction in percent.
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M-mode A2 &ae g 4% vEA 5o B
£ 67.7%, 2-D AZSHE Simpson’s volumel 2
249 PAAE 73.4%, 4AZY DCl WP g &
Ag YFXNE 751% 2 2-D A2 &% 9 DCI ¥
Wol ozt BA Yehgoy EASHA F948e o
AtH(p>0.05)(Table 1).
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Table 1. Calculated echocardiographic and angiographic ejection fraction

Echocardio h
No. of patents Momode gTaPZ)-d);mensional Angiography(DCI)

1 72 75 75
2 82 77 78
3 56 66 73
4 66 62 66
5 81 79 84
6 62 76 75
7 67 73 78
8 68 82 81
9 59 65 67
10 77 82 81
11 66 75 79
12 72 68 73
13 71 83 86
14 60 83 81
15 82 79 77
16 70 72 71
17 71 69 71
18 66 79 81
19 60 67 70
20 72 75 73
21 53 66 63
22 57 62 70
Mean 67.7 73.4 75.1

* unit= %
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Fig. 5. Relationship of left ventricular ejection fraction
determined by two-dimensional echocardiogra-
phy, modified Simpson's rule method, compared
with ejection fraction determined by M-mode
echocardiography.
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Fig. 6. Relationship of left ventricular ejection fraction
determined by M-mode echocardiography, co-
mpared with ejection fraction determined by ci-
neangiography DCl system.
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Fig. 7. Relationship of left ventricular ejection fraction
determined by two-dimensional echocardiogra-
phy, modified Simpson’s rule method, compared
with ejection fraction determined by cineangiog-
raphy DCI system.
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