Journal of Cardiography 15: 43-53, 1985

OBz a2 -k 5k Left ventricular  wall
FEREEEE) O =KRIL~Z  motion in ischemic heart
PUREST D BIPELEREIC  disease  quantitatively

AN assessed by three-dimen-

sional vectors of refer-
ence points in multi-

directional two-dimen-
sional  echocardiogra-
phy
g = Masahiko YAMAMORI
AH w Yutaka KAKUTA
A ME Hisaomi KITAMURA
h §§ HL* Takeshi NAKANO*
iR ZERR* Hideo TAKEZAWA¥*

Summary

Left ventricular wall motion was analyzed in a spatial geometric manner assuming the quanti-
tative vectors formed by the reference points’ movement on two-dimensional echocardiogram in 58
normal subjects and 40 patients with ischemic heart disease.

Long-axis, RAO-equivalent and short-axis views, termed sagittal, frontal, and horizontal planes,
respectively, were visualized and two or three reference points were defined on each plane. The
vectors of these points’ movement were obtained from video-image tracings on each plane and systolic
excursion and distortion angles of each pair of reference points were vectorially assessed. All vectors in
myocardial infarction were directed towards the infarcted areas.

Clockwise horizontal distortion of the left ventricle apex-to-base axis was observed in normal
subjects, but it was slight (3.143.0°: mean+SD at the papillary muscle horizontal section). However,
larger horizontal distortion was observed in single coronary artery disease, which may lead to the er-
roneous segmental wall motion analysis using conventional cineangiography because of the overlap of
the adjacent segments.
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Table 1. Materials

I. Normal subjects 58
II. Ischemic heart disease ~ 40

Old myocardial infarction

Extensive anterior infarction 10
Anteroseptal infarction 3
Inferior infarction 9
Others. 1
Angina pectoris 7
Total 98 cases
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SaGITTAL PLANE = Long-axis view

or LAO equivalent view

VS

Fig. 1. Schematic diagrams of three apical planes and reference points.

4CV=4-chamber view; RAO=right anterior oblique view; LAO=left anterior oblique view; ED
=end-diastole; ES=end-systole; #=clockwisely measured distortion angle; RV =right ventricle;
LV=left ventricle; Ao=aorta; LA=left atrium; IVS=interventricular septum ; PW = posterior wall

of the left ventricle.
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HorizonTaL PLANE
= Short-axis view

Perpendicular Movement

Circumferential Movement

Fig. 2. Schematic diagrams of reference points on horizontal plane.
Upper panel: Ao=horizontal plane at the level of aortic root; MV =horizontal plane at the level
of the mitral valve; PM=horizontal plane at the level of papillary muscles; others: see Fig. 1.
Middle panel: RCC=right coronary cusp; NCC=non-coronary cusp; LCC=left coronary cusp.
Lower panel: AML=anterior mitral leaflet; PML = posterior mitral leaflet; APM=anterior pa-
pillary muscle; PPM=posterior papillary muscle; The vectors of each reference point (point A,
point P) are divided into two directions; perpendicular and circumferential movements.
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Fig. 3. Excursion of each reference point and distortion angles in normal subjects.
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Table 2. Electrocardiographic, coronary angiographic and cine ven-
triculographic propfiles of patients with ischemic heart disease
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REDUCED | NONE | DYSKINETIC

A

.| 64
53
68
.| 68
76
.| 40
.| 38
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0% o) O
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4PD6.7I213 | 1°

1~15

5.7.8.9

1.6.7.1

6.7

6.8.12

N =

4
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|
|
|
|

SCA =selective coronary angiogram ; LVG =left ventriculogram ; MR = mitral

regurgitation
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Fig. 4. Sagittal and frontal excursions of each reference point and distortion angles in 13 cases
with extensive anterior or anteroseptal myocardial infarction.

Upper panel: excursion of the point IVS is decreased. Lower panel: distortion angle is negative
in inferior infarction, whereas it is positive in anterior infarction and normal subjects.
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ExT. AnT. & ANnTEROSEP. INFARCTION (n=13)
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o
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Fig. 5. Horizontal excursions of each reference point and distortion angles in 13 cases with
extensive anterior or anteroseptal myocardial infarction.

Upper panel: perpendicular movement of point P is decreased. Lower panel: circumferential
movement of point P is decreased. Distortion angle is negative.

Table 3. Excursions and distortion angles in my-
ocardial infarction compared to that of
normal subjects in the sagittal and
frontal planes

Sagittal Frontal

IVS | PW | 6 [IVS | PW
At| NSNS [ Y|
[ I B N3 R B VK3

*: p<0.05, **: p<0.01, N.S.: not significant.

Ant. =anterior infarction ; Inf. =inferior infarction ;
IVS=interventricular septum ; PW = posterior wall of
the left ventricle.

Table 4. Excursions and distortion angles in my-
ocardial infarction compared with those
of normal subjects in the horizontal
planes

Horizontal MV Horizontal PM

P A P A
CPPCQCPPCO

Ant.| ] O INSINS | Y M NS,

*

~INS.INS.INS.|

* %k *

Inf. |N.S.|N.S.|N.S.|N.S.|N.S.

*: p<0.05; **: p<0.01; N.S.: not significant.
P and A: refer Fig. 5. C and P=circumferential
and perpendicular movements.
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Table 5. Marked horizontal distortion in patients with ischemic heart

disease
Horiz. MV. Horiz. PM
No.| Case | AGE&SEX | SCA SEG. LVG seG
P A [} P A [
2,4,6(Rep. c| 64| 93 521 52
4 |mk|6e8| 3| 7~10 (Reo) 15| o
3,7,8(ANEWRY.) | P 0107 i 54| 6.0
1,4,5(Rep. c| 64| 28 40| 48
ilJs.|eo| 5| 1,7,8 (Reo) 101 54 Sl . o
2,3,6,7,8(None) | P| 1.6 | 80 56| 6.4
21 Rk 57| 2 L2 2,4,5(Rep) C —47 6.4 o 45| 63 25
o ! P| 27 | 54 68| 8.1 '
2alyn 35| 8| 789 |ZXAR (€159 ] 23| 4] T2 54 ),
o T P| 09| 54| 09| 59
c| 75| 25 -3| 5
N. 7,8,9 +13 o4
25/TN.166| 31578, P| 55| 90 125 7

Cases 4, 21, 24 and 25 have single vessel coronary heart disease.
SCA seg=abnormal segments on the selective coronary angiogram ; LVG
seg=abnormal segments on the left ventriculogram ; red=reduced ; aneury

=aneurysm ; none=akinetic.
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