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Summary

Regional left ventricular wall motion abnormalities were assessed by two-dimensional echocardio-
graphy (2-DE) in 66 patients with healed myocardial infarction (MI) and the results were compared
with those of coronary angiography which was performed at nearly the same time as 2-DE. The
left ventricular wall was divided into 14 segments and asynergy was assessed in each segment. To
compare the severity of segmental asynergy with coronary artery lesions, relation between segments
and coronary artery perfusion was assumed as follows: the anterior wall, anterior septum and apex
corresponded to the anterior descending artery (LAD); the lateral and inferior walls corresponded to the
left circumflex artery (LCX); and the posterior septum and inferior wall corresponded to the right
coronary artery (RCA).

1. One vessel disease: In all 24 patients with MI induced by LAD lesions, regional asynergy was
identified in the anterior wall, anterior septum and apex. All patients had advanced asynergy (severe
hypokinesis, akinesis or dyskinesis) except one with subendocardial infarction. Advanced asynergy
was identified in the other segments including the lateral wall (one patient) and the posterior septum (1
patients), but such asynergy was not associated with that of the inferior wall. In four patients with
MI induced by RCA lesions, regional asynergy appeared in localized segments of the posterior septum
and inferior wall, and the asynergy was severe in all patients except one in whom collaterals were well-
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developed. In four patients with MI induced by LCX lesions, asynergy was observed in both the
lateral and inferior walls. In only one patient, mild asynergy was identified in the apex.

2. Multi-vessel disease: In both groups with double vessel (16 patients) and triple vessel (16
patients) disease, asynergy was recognized in the affected areas of the major coronary artery which was
considered responsible for the infarction, irrespective of the severity of the coronary stenosis. Also,
there was no significant correlation between the severity of coronary artery stenosis and segmental
wall motion abnormalities in non-infarcted areas.

3. No significant correlation was observed between the severity of regional wall motion abnormali-
ties in the infarcted areas and the degree of development of collaterals.

4. In patients with MI induced by LAD lesions, more extensive asynergy in the anterior wall
and anterior septum at the basal portion was observed in the patient group with proximal stenosis
than in the group with distal stenosis. In addition, all four patients with apical ventricular aneurysm

had distal stenosis of the LAD.

These observations indicated that 2-DE provides useful information, not only for assessing the
severity of MI, but also for predicting coronary artery lesions which could be responsible for MI.

Key words
Two-dimensional echocardiography
Left ventricular aneurysm

Asynergy

Myocardial infarction Coronary angiography

x C &Iz

RFEZEBEEB OFHIEIC 3 F 5 BiEL= 2 —
K (two-dimensional echocardiography: 2-
DE) offiff & L B MEEM, BiE<@AD bh
TWaM2. AHELMFEEICIWTIE, AREICk D
BEOMAL, BEEED BV, Z0IENRY OB
MAETH VY, ELRELTHEITTE50TH
M BBERLFIETH Y, FROHEK LFIH
TEBY. KK & 5 R AEREREED (asyn-
ergy) OEALIE, FIRICK 2RI CHERSNE
TN L R —F LS9, I BRER D 5 itk
REFICPAZE & 7z L e BBIIR O BERI T ic 4+ 5
NT, 2-DE (2 X > TBWr& hi- asynergy nif
Lo, EHIRFEOHE BATE L Z 2 6 h
57’8)-

—%, DR ERIEERICI T 5 asynergy A
ZOHROBEBHRET HH L P, WiCIIHE
BALLIAAT b, DA EEMR 5 5 vILEDA
TERE! 100 IR ASEBIR AU 1 asynergy AMHE
FTHEZLVHMOITRY, DHFEERERODS
FEHIICER® B iz asynergy o ERALR AL AS,

B LS EHIRREODHEEE * KT 5 &
BRORWZ LS BHETHS. 22T 4R Fx
I, DHEERERI~3 AR KR D b h Tz
asynergy DERICOWVWT, RIFHICHET LS
BiRER (CAG) BrR Lt L7z

x4 %

AT, MIEBERES L OB ORERY
Bl X v DB L B s h, RiER1~3
» RicEE#ER KR CAG %17 L EfT, 2-
DE iz X b asynergy nfFfE% #I5 L {87 66 i T
HB. TONFRTBMESTH, &HEIH, FEi
880755, FHSS5EHTHS.

Vil %

L EEOTa-Rik

1) #Ebd4 e LBz 2-DE 3 CAG
RIS HUAND b DThH 5. (B ETFEERE
RO ELEE ORY SSH-11A Kot SSH-
40A) VI, BHE & (DB R ONREE 22 R fz

&L, Fig. L ic®R4mn<, Bk o@igs, i
B, DREE VL TOE, TR

— 944 —



Short Axis

Apical

LAD
72 LCxX

Long Axis

Asynergy & BRI

Apical 4(2) Chamher

LCX+RCA

Fig. 1. Format for segmental wall motion analysis by two-dimensional echocardiography.
Left: three cross-sectional views of basal (top), mid (middle) and apical (bottom) portions. Center:
the standard parasternal long-axis view. Right: apical views of 4-chamber (top) and 2-chamber (bottom)

views.

MYV =mitral valve; LV =Ileft ventricle; RV =right ventricle; AO =aorta; LA=left atrium; RA=
right atrium ; LAD =left anterior descending artery ; RCA =right coronary artery; LCX = left circumflex
artery; VS =ventricular septum; Ant=anterior wall; Lat=lateral wall; Inf =inferior wall.

Normal
Mild ~ moderate hypokinesis
Severe hypo- and akinesis

Dyskinesis

Aneurysmal formation

Fig. 2. Scoring system for the severity of seg-
mental LV wall motion abnormolities.

b O gk O G & sk LT

2) fesghE L HRGEBIIROXIE (Fig. 1) i Ed-
wards 50 DHRICHEL, EEEES 14 XS
Uiz, %% o 53 L iSd o SRGEBIIRE,
() T FATHE (LAD) : JEERMIE AR AL T D05

HlEwTE 2/3 (@), TikE (@), FLEEGEAL T o
[T 2/3 (®), ik (@), BRI T O iR
(@), WikE (@), fusE (@), %eE @); () £
ek (LCX) oo BiAl = o fiEdek : g Fras iz < o4l
B (@), FLERmEM o (@); (i) )
Ik (RCA) o BiA= Bl ik : 0E S hn T o g
s 13 (®), AL <o RiE#&TSs 1/3 (@) ;
(iv) LCX ot RCA o w2 Fl sk = f50E 77
[T OB (@), ILFHEIMTORE (@) &L,
2R 6 0 TS S BERE R & S BCEBIIR & oI
ST, asynergy OTFTERRNLA & EBIIRIHEZ
OHEEEAT - 12,

3) Asynergy o iRER AN (Fig. 2) (ZIEH %
15, UREE 7 o P FEIGREIEIR T 2 2 48, BRI

945 —



iR, HE4, B, @

Long Axis

Short Axis

o ot et s et o]
s ¥ v i

Apical
2-chamber

Apical
4-chamber

Fig. 3. Representative echocardiograms illustrating the method of measurement of ab-
normal wall motion in a patient with anteroseptal infarction who had 999, stenosis of the
proximal portion of the left anterior descending artery.

Left: end-diastole, right: end-systole.
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Fig. 4. Comparison of the severity of left ventricular wall motion abnormalities with coro-
nary angiographic findings in patients with single vessel disease of the RCA (upper) and LCX

(lower).

Inf =inferior; Ant=anterior; Lat=lateral; Post=posterior; sub=subendocardial MI; ws=wall
segment; RCA =right coronary artery; LCX =left circumflex artery; LAD =left anterior descending
artery; 2-DE =two-dimensional echocardiography ; CAG =coronary angiogram.

Coronary stenosis is classified by the AHA criteria and described by location (first number) and %
stenosis (second number). Wl =infarction-affected vessel.

Collaterals: negative (—), poor (+), good (44). o=supplying artery; — =recipient artery; D=
dominancy of coronary artery; R=right coronary dominant.
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Fig. 5. Comparison of the severity of left ventricular wall motion abnormalities with CAG
findings in patients with single vessel disease of LAD with proximal (upper) and distal (lower)

stenosis.

Ant Sept=anteroseptal; Ext Ant=extensive anterior; L =left dominant; B=Dbalanced type.

Other abbreviations are the same as in Fig. 4.
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Fig. 6. Comparison of regional wall motion
abnormalities.

Regional score index (RSI)=LV score index,
expressed as an average of asynergy in each area,
in the basal, mid and apical portions of LAD area.

RSI in the basal portion (segments 1 and 2) is more
severe in proximal @ than distal @ stenosis group.
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Fig. 7. Comparison of the severity of left ventricular wall motion abnormalities with CAG
findings in patients with double vessel disease.

Abbreviations are as shown in Fig. 4.
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Fig. 8. Comparison of the severity of left ventricular wall motion abnormalities with CAG

findings in patients with triple vessel disease.

Abbreviations are as shown in Fig. 4.
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Fig. 9. Correlation between the severity of RSI
and development of collaterals.

No significant correlation is observed.

negative: not visualized, poor: poorly visualized,
good: well visualized by coronary angiograms.

RSI: see Fig. 6.
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Fig. 10. Comparison of regional wall motion
abnormalities expressed by RSI area with
the severity of coronary stenosis in patients with
myocardial infarction caused by LAD lesions.

Shown on the left are patients with proximal (LAD
®) occlusion or stenosis, and on the right are patients
with distal (LAD @) lesions.

No significant difference is detected between the
RSI and the severity of coronary stenosis in the proxi-
mal and distal groups.

CAG severity; % stenosis of affected vessel. 99+
100 means 999, stenosis at the LAD and 1009,
stenosis at the LAD @.
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Fig. 11. RSI in patients with solitary LAD-
related infarction: Comparison of single with
triple vessel disease.

Left: comparison of RSI in the LAD area (1, 2, 6,
7, 11, 12, 13, 14 segments). Right: similar comparison
in the other areas (3,4, 5, 8, 9, 10 segments). There is no
significant difference in RSI between patient groups
with single and triple vessel disease.
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