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Wall Motion by 2-Dimensional Echocardiography
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We present the methods of analysis of left ventricular wall motion by 2-dimensional echocardiogra-
phy using computerized system. Quantitative analysis of left ventricular wall motion abnormalities
depends on the used reference method, because the heart shifts and rotates within thorax during
the cardiac cycle.

To access left ventrcular wall motion abnormalities, we studied 60 subjects(normal : 30 subjects,
abnormal ; 30 subjects) with 5 different floating reference methods correcting for translation and/or
rotation in two echocardiographic views. (apical 4-chamber view and apical 2-chamber view)

In the first, the endocardial tracings of enddiastole and endsystole in 30 normal subjects were
stored in VAX-11-780 main computer and the data of these 30 normal subjects were plotted to
obtain a 95% confidence interval for measured normal fractional change every five degree according
to 5 reference methods. .

In the second, 30 patients with abnormal left ventricular wall motion analyzed and the results
were compared with a 95% confidence interval.

We assessed that left ventricular wall motion by visual and computerized quantitative analysis
were 1n close relationship according to optimal reference method.
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We suggested that computerized quantitative analysis of left ventricular wall motion by 2-dimensio-
nal echocardiography was clinically useful method and translation of the midpoint of mitral anulus
with rotation according to the center of mass was the most specific and sensitive new method
of evaluating left ventricular wall motion abnormalities.

KEY WORDS : Computerized quantitative analysis * 2-D echocardiography * Ventricular wall mo-

tion - Floating axis system.
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A. Translation only
Method 1. Center of mass (COM)
Translation by the center of mass

@ ‘
B. Translation and rotation

Method 2. Center of mass with rotation (COM-ROT)
(1) Translation by the center of mass

[9-0)

(2) Rotation by the line from the center of mass
to the midpoint of mitral annulus

@~ @

Method 3. Radial

(1) Translation by the midpoint of long axis
(long axis; from apex to midpoint of mitral annulus)
(2) Rotation by the long axis

B 4 —_—
transal- rotation
tion

Method 4. Mid-mitral annulus with axial rotation (MMA-AXIAL-ROT)

(1) Translation by the midpoint of mitral annulus
(2) Rotation by the long axis

P —f

Method 5. Mid-mitral annulus with COM rotation (MMA-COM-ROT)

(1) Translation by the midpoint of mitral annulus
(2) Rotation by the line from center of mass to midpoint
of mitral annulus

Fig. 1. Methods according to reference system.
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. Sampling radii at 5 degrees were considered
. Fractional sﬁortening
_ EDR-ESR
EDR

. The mean valuet2SDs of fractional change

x 100 (%)

for each radius was plotted to create a 95%

confidence band
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Fig. 2. Regional wall motion analysis.

Table 2. Visual assessment of left ventricular wall motion by 2-D echocardiography

Apical 4-chamber view Apical 2-chamber view
Septum base 12 . Anterior base 4
Septum ) Anterior . )
Septum mid 18 Anterior mid 7
Apex 20 Apex 19
Lateral mid 3 . inferior mid
Lateral Inferior )
Lateral base 2 Inferior base
Apex Apex
Lateral Septum Inferior Anterior
mid mid mid mid
Lateral Septum Inferior Anterior
base base base base
Apical 4-chamber view Apical 2-chamber view
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Fig. 3. Graphes of left ventricular wall motion in normal(left) inferior hypokinesia(right) according to reference
methods.
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Table 3. Statistical parameters in each of five reference methods

Sensivity Specificity ~ Positive predictive Negative predictive
value value
Translation only 4-chamber 57% 75% 69% 63%
Method 1. COM (D 2-chamber 56 % 70% 62% 60%
" Translation and rotation  4-chamber 61% 78% 73% 66 %
Method 2. COM-ROT (II) 2-chamber 59% 76% 71% 63%
Method 3. Radial (III) 4-chamber 74% 86% 84% 7%
2-chamber 64% 85% 81% 0%
Method 4. MMA-AXIAL  4-chamber 84% 90 % 89% 85%
-ROT (V) 2-chamber 78% 76% 82% 70%
Method 5. MMA-COM 4-chamber 88% 93% 92% 88%
-ROT (V) 2-chamber 85% 91% 90% 88%
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