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Summary

Echocardiographically abnormal regional configuration of the left ventricle is one of the clues in
detecting asynergy of the left ventricular wall. For the quantitative assessment, regional left ventricular
configuration was expressed quantitatively using a new index, relative curvature. To obtain the end-
systolic curvature, end-systolic echocardiograms were digitized and divided into eight segments. Then
end-systolic curvature was determined as the reciprocal of the circumradius of a triangle determined
by three consecutive dividing points. Relative curvature was defined as the product of end-systolic
curvature multiplied by end-diastolic circumference.

To assess the accuracy of quantitative analysis of regional left ventricular wall motion by relative
curvature, short-axis images of the left ventricle at the level of the chordae tendineae were analyzed in
20 patients with myocardial infarction and 20 normal subjects by three different indices: segmental
area change using a fixed reference system, segmental wall thickness change, and relative curvature.
Groups of 10 patients with anteroseptal infarction, 10 patients with inferoposterior infarction, and 10
normal subjects could be differentiated from each other by these three indices.

With the 95 per cent confidence intervals obtained from 10 other normal subjects, asynergic seg-
ments were detected objectively. By segmental area change, the sensitivity was 100 per cent and the
specificity was 90 per cent on the anterior wall; the sensitivity was 90 per cent and the specificity was
95 per cent on the posterior wall. By segmental wall thickness change, the sensitivity was 70 per cent
and the specificity was 75 per cent on the anterior wall; and those were 80 per cent and 90 per cent,
respectively, on the posterior wall. By relative curvature, the sensitivity was 100 per cent and the
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specificity was 85 per cent on the anterior wall; and those were 90 per cent and 90 per cent, respec-

tively, on the posterior wall.

It was concluded that left ventricular regional contraction could be assessed quantitatively by
relative curvature which quantitatively expresses regional left ventricular configuration. This index is
independent of any reference systems, so it is expected to be used for quantitative analysis of regional
wall motion, even though the cardiac motion within the thorax is not disregarded.
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Fig. 1. Digitization of echocardiographic image by the parabolic blending method.

Clearly visible points on endocardial and epicardial boundaries are marked manually. Computer-
aided contouring of both the endocardium and epicardium is performed by the parabolic blending
method.

__A(ed) — Al(es) X 100
A (ed)
Fig. 2. Measurement of systolic segmental area change (9%A).
A =segmental area; (ed)=end-diastole; (es)=end-systole; CG=center of gravity of the left ven-

%A

tricular cavity cross-sectional area at end-diastole; R=posterior end of the interventricular septum.
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Fig. 3. Measurement of systolic segmental thickness change (% Th).

Wall thickness (Th) used is the mean thickness of the left ventricular wall of each segment.
CG=center of gravity of the left ventricular cavity cross-sectional area at each phase. Other
abbreviations and format are as in Fig. 2.

rC=C(es) X L

Fig. 4. Definition of the relative curvature (rC).

End-systolic curvature, C(es), is defined as the reciprocal of the circumradius of the triangle de-
termined by three consecutive dividing points. Relative curvature is the product of end-systolic cur-
vature multiplied by end-diastolic circumference of the left ventricular cavity (L).

Other abbreviations and format as in Fig. 3.
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Fig. 5. Systolic segmental area change (%A) for the infarct population vs normals and

no wall motion.

Range of no wall motion is obtained from two different end-diastolic images of the same patient.
Values are means+SD. Analysis of variance and modified t-test were used.
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1) WrimfEEbs (Fig. 5): ERE L BERIR
FTRTOLHET p<0.005 DEEEE R L. Hi
BEFIEREZERET seg. 1,2,3 T p<0.005, seg. 4 ¢
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Fig. 6. Systolic segmental wall thickness change (%Th) for the infarct population vs nor-
mals and no wall motion.
Format as in Fig. 5.

rC
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Point Number
Fig. 7. Relative curvature (rC) for the infarct population vs normals and no wall motion.

Format as in Fig. 5.
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Table 1. Detection of abnormal wall motion by
segmental area change (%A)

(A) Anterior wall

Qualitative assessment

Normal Abnormal
%A Normal 18 0
Decreased 2 10

Sensitivity=100%; specificity=909%; accuracy=
939, ; positive predictive value=839%; negative pre-
dictive value=100%,.

(B) Posterior wall
Qualitative assessment

Normal Abnormal
%A Normal 19 1
Decreased 1 19

Sensitivity=90%,; specificity=95%; accuracy=
909%,; positive predictive value=90%,; negative pre-
dictive value=95%.

seg. 8 T p<0.005, seg. 5,6,7 T p<0.05 nF
ERIEMEETL, seg. 6,7,8 TIxHEER L HEE
BRI ol

3) Haxtghg (Fig. 7): ERREBER T TR
T o point T p<0.005 nEFEELRLT-. HikE
fiEEERT point 8,1,2)3 T p<0.005 o,
point 7 T p<0.05 DIkfEEZRFL, point 1 T
MERLEBESTRE R oT. B TEEHERNI
point 6,7,8 T p<0.005 », point 3 T p<0.05
DIEfE#5R L, point 6,7 TIIMEER L AEEY
RERMP ol L point 3 IZBWTIZHTEE
BEER0LPF]23, point 7 W TIIHTEEPIREE
EHOLPIVPEFBRNOEEZRL TV

BIEEIC K DIUBEEIBALOK LT

1) Wimf%E(tsg (Table 1): EEEK & Ok
TRE¥BD O B 44, 5 segments THIEHHE
CROETERLE. BRECEPEERERLE
segment (I8 b b o7, BiBERE (seg. 2,
3,4), 14EE (seg. 6,7) BORDIHT I LTHEE
i T, BiEEDRE T sensitivity 100%, specificity

HRIC & 2 BEE BTl

Table 2. Detection of abnormal wall motion by
segmental wall thickness change
(%Th)

(A) Anterior wall

Qualitative assessment

Normal

Abnormal

%Th Normal 15 3
Decreased 5

Sensitivity=709%,; specificity=75%; accuracy=
73% ; positive predictive value=58% ; negative pre-
dictive value=839.

(B) Posterior wall

Qualitative assessment

Normal Abnormal
%Th Normal 18 2
Decreased 2 8

Sensitivity=809%,; specificity=90%; accuracy=
87%:; positive predictive value=809%,; negative pre-
dictive value=909%,.

90%, accuracy 93%, %EE T sensitivity 90%,
specificity 95%, accuracy 90% T¥ - 7z.

2) EEEZE{LR (Table 2): FEHIRL OHEET
BIEFEEE O 34, 3 segments HEEEE(LE O
TR Lk, Zhicx LEZEFHIE TR Lp <)
< &3 1 segment (23 TREET(LER HIEH IR
IZA Y, & 28 segments BIEHEEZR L7-. HijkE
tfE (seg. 2,3,4) L14BE (seg. 6,7,8) BB DIT
DWW OFHI T, BIEEFRET sensitivity 70%,
specificity 75%, accuracy 73%, £B£Ti sen-
sitivity 80%, specificity 90%, accuracy 87% T
otz

3) #fExtdh= (Table 3): E & B » 3 #i, 4
points THEXFHIER OIKfE 2B o, BEFHHIE T
2 {5, 2 points TIEHH % §8 % 7. HIBEH[E (point
2,3,4), 1B (point 6,7) 2oV T DFHE TII,
HiBERE T sensitivity 100%, specificity 85%,
accuracy 90%, 1B sensitivity 90%, speci-
ficity 90%, accuracy 90% % :38¥7-.
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Table 3. Detection of abnormal wall motion by
relative curvature (rC)

(A) Anterior wall
Qualitative assessment

Normal Abnormal
Normal 17 0
r Decreased 3 10

Sensitivity=100%; specificity=85%; accuracy=
90% ; positive predictive value=779%; negative pre-
dictive value=1009%,.

(B) Posterior wall
Qualitative assessment

Normal Abnormal
Normal 18 1
r
Decreased 2 9

Sensitivity=90%; specificity=90%2; accuracy=
909, ; positive predictive value=829%,; negative pre-
dictive value=959%,.
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