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Echocardiographic examination of left ventricular anterior wall (LVAW) .motion of the patients

with left ventricular asynergy is of considerable clinical importance. However, it is difficult to obtain

LVAW echogram by conventional external echocardiography. In order to overcome this problem, we

developed a system of esophageal echocardiography and examined 9 normal subjects and 35 patients

with various heart diseases.
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In 7 (78%) of the 9 normal subjects and in 29 (829,) of the 35 patients, we could detect more
definite LVAW echograms than those obtained by external method.

In 7 normal individusls, LVAW excursion in systole averaged 11.54-1.1 mm (mean+-SD), ranging
from 9.5 to 13 mm, it’s mean systolic velocity averaged 37.3+2.5 mm/sec, ranging from 33 to 41 mm/sec.
and it’s thickness in diastole averaged 11.6+0.6 mm, ranging from 11 to 12.5 mm, respectively.

We could classify the LVAW motion obtained from esophageal echocardiography into 5 groups;—
hyperkinetic [excursion (ex.) of over 14 mm], normokinetic (ex. from 9 to 14 mm), hypokinetic (ex. from
2 to 9 mm), akinetic (ex. from 0 to 2 mm) and dyskinetic motion (outward motion in systole), in 14
patients with myocardial infarction and a patient with congestive cardiomyopathy who underwent left
ventricular cineangiography and selective coronary cineangiography.

Of the 14 patients with obstructive coronary artery disease by selective coronary angiography and
abnormal left ventricular anterior wall echogram, 13 had severe stenosis (over 75%) of the left anterior
descending artery with or without other vessel disease.

Correlation of the LVAW motion obtained from esophageal echocardiography with LVAW sil-
houettes traced from 30 degree right anterior oblique cineventriculograms by McDonald’s method was
good, with disagreement in only one case.

This study shows that LVAW echograms by esophageal echocardiographic technique is feasible
and useful to evaluate left ventricular performance in patients with coronary artery disease and with

cardiomyopathy.
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LV anterolateral
wall

Hor1zONTAL SecTion

Fig.1. The anterior and horizontal aspects of the heart, and direc-
tion of the ultrasonic beam when esophageal echocardiography is

applied.

The esophageal transducer is inserted into an esophagus and in the first
place, an aortic valve echogram must be obtained (arrow 1). From that point,
the transducer is inserted with counterclockwise rotation very carefully to obtain
the left ventricular anterior wall echogram (2).

Ant: anterior chest wall, Post: posterior, R: right, L: left, RV: right ventri-

cle, LV: left ventricle.

LVAW echo 23R TFIRECTH - 7.

A8 transducer (3 Aloka $ 6 ¢, 3 MHz, &
#R transducer % Olympus 8%z r v 2 5 V Hl
DIIREBICEB L2 b 0T, £HiH S cm T an-
gulation AJfEIz 72 » T35 . UCG #{&i%, Aloka
SSD 80 v, 7/ #EFH ECO-125 Hifosgae
2k v, 8 25,50, 100 mm o#EECEEEL .
Cineventriculography 7z & {XiZ cinecoronary-
angiography (CAG) iz Thomson 6 inch image
izx v, RAO 30° LAO 60° o 2 /H % Arrite-
chno R 35-90 #! 35 mm cine camera G L,
L3 asynergy D43#Ficit McDonald o5 %
Awvie.

A58 UCG #ic X 5 LVAW echo i,
29 BE O WRER A E Y A 7 HEITR & RIS,
X*imbAfy, ERHRICTHFRE, transducer
ML 0H 30cm £ THAL, BEZIMEML
&L, &5z cable 24 ICEEECHALTY
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M-mode scan #4835z L2 T%5%. Fig.1 f
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REsFHFRICE RS E5 2 £ T, LEFRLAE
HIBEL O OAEBIHE Y, DWIiTiZHKL,
FD2onecho izl i3, &biZEICEEE
EEBZLIZL Y, FBEEICEEHEESRIC beam &
BATER. 2fliczolEzAwT, LVAW
echo DREE &7~ 7.
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Fig.2 3, 2o—flzr+. LBREOLREEL
v, TBADOLEE~OLMES M-mode scan {4
T BH, & ® echogram @ = & <, FROFBEIC
TR b EEFIBER X v 14 & i transdu-
cer FRFEHFMICEIERSEANLF &k HFED

—115—



M, & B, E

Fig. 2. Esophageal long axis M-mode scan of the patient with mild hypertensive heart disease.

Note in middle panel that when rotating the transducer leftwards the interventricular septum and right
ventricular anterior wall echoes become a thicker wall echogram (interventricular septum—right ventricular
anterior wall junction), and then when the transducer is rotated more leftwards the anterior left ventricular

wall and apical echograms are obtained (upper panel).

Post-PM : posterior papillary muscle, Ant-PM: anterior papillary muscle, LVPW: left ventricular anterior
wall, Peri.: pericardium, Epi.: epicardium, End. : endocardium, MV : mitral valve, IVS: interventricular septum,
RV: right ventricle, RVOFT:: right ventricular outflow tract, LA: left atrium, Ao: aorta, RCC: right coronary

cusp.

129 2%, X Yclear 75 scan BEEETH -7, HEE
HlieBwT, LEFRPE echo & A=HiBE echo
EIfF ik Ly, EnicEL, EVWRERK
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#5 37.34-2.5 mm/sec (33 ~41), diastolic thickness
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and thickness in diastole.
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25 m/sec range 33~ 41)

( angeﬂ ~125)

Fig. 3. The values of the left ventricular anterior wall excursion in systole, mean systolic velocity

All these are almost as same as those of the left ventricular posterior wall motion obtained from the conven-

tional echocardiography.

(thickness) {%3#5 11.6+0.6 mm (11~12.5) ¢&%
- jz. Excursion 0 3E5{E + standard deviation X
2 % EEMEOETRE L, LVAW echo #a3BHRR
KRGS BENOEREEE T3 2940 LV-
AW BiiE% 5 >0/ L— 7y LT (Fig. 4).
Excursion 14 mm JJ |- # hyperkinetic, 14~9 mm
¥ G #% normokinetic, 9~2mm % -¢% hypoki-
netic, 2mm PLTF % akinetic & L, WEHcsiH
BE 23 544 % dyskinetic motion & L 7z.
MRt R R 14 4 (RITBETRRRAESE 8 4], TREHEZE
44, HEEFEE1H], PlIE 1B, RIEIEOFE
1 izt 15 filo> LVAW echo #iz 313 5 BifE s
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segment 2 F72i3 2, 3 0B L FHERITLE
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~ Hyperkinetic ~ Dyskinetic
Ex.214 mm ' Ex. <0

Fig. 4. Classifications of the left ventricular anterior wall motion in patients with coronary artery
disease.
Normal range: mean value+2 standard deviation, Dyskinetic motion: outward displacement of the anterior

left ventricular wall during systole, Ex.: systolic excursion of the anterior left ventricular wall.
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Table 1. Evaluations of conventional echocardiographic, esophageal echo-
cardiographic and left ventriculographic motions of left ventricular walls in
patients with coronary artery disease and cardiomyopathy established by cine-
coronary angiography

PATIENTS  SEX AGE | CARDIAC DIAGNOSIS | ANT. UCG BSO. UCG LVG CAG
LVAW IVS LVPW | LVALW Ivs Lvew | 172°3T4 5 6 7
1 S.F. 4 52 | Anterosept. MI / Ho N N HO N n-u D u N H N | LAD(7)75%
2 F.I. M 63| Anterosept. MI / / N Ho / N n HA! n N A N | LAD(6)100%
€xX(13)752
3 F.S. F 61 | Anterosept. MI / Bo N A Ho Ho N A n-n N A N | LAD(7)100%
4 s.m. M 69 | Anterolat. MI / N N Ho N N u HA} n N N H| 1AD(7)90%
CX(11)75%
5 Y.Y M 47 | Anterosept. MI / D Hr A D N Bia D-D N / /| LaD(6)90%
oo (7)1002
6 T.S. M 59| Anterosept. MI / / Ho A / Ho | NIADIH N/ /| LAD(6)992
v cx(13)75%
7  H.. F 62 | Anterosept. MI / A N A Ho N NIA DIA N A N|LAD(6)99%
o RCA(3)75%
B H.M. M 52 | Anterosept. MI Vi A N A A N | N!'H AIN N A N | LAD(6)75%CX(13)50%
[ RCA(1)252(3)25%
9 A.W. M 56 | Inferior MI + ' :
Angina Pect. / Ho Ho D Ho Ho HiD D! iA H H H| LAD(6)1002CX(13)100%
RCA(2)1002
10 M.N. M 69 | Inferior MI / N Ho N N Ho N NH, l-l N N N | LAD(6)752CX(13)755
RCA(1)99%
11 s.u. F 74 | Inferior MI / Ho Ho N Ho D n H N} n D H N| LAD(6)902CX(12)75"
RCA(4)75%
12 T.I. M 32| Inferior MI N Hr N N N N N N H u N N N RCA(1)100%
13 C.M. F 62| Posterior MI / N Ho Hr Hr Ho N NN N N N H| RCA(3)75%
LAD(7)50%
14 T.Y. M 61| Angina Pect. A Ho Hr A  Ho Hr NiN DID N N N LAD(6)995CR (175"
v RCA(4)75%
15 T.s M 64| 1CM A Ho Ho A  Ro Ho H:A A'H H H H| Intact Coronary
[

N : Normokinetic, H & Ho :
LVG 1 : 1, 2 ¢

Hypokinetic, A :

5 : Posterobasal, 6

Akinetic, D :
lateral, 3 : Apical, 4

Dyskinetic, Hr ; Hyperkinetic.

: Diaphragmatic

: Septal Wall, 7 : Posterolateral.,

ANT. UCG: conventional echocardiography, ESO. UCG: esophageal echocardio-
graphy, LVPW: left ventricular posterior wall, IVS: interventricular septum, LVAW:
left ventricular anterior wall, LVG: left ventriculography, CAG: coronary angiography,

MI: myocardial infarction.

I BTBETH AR 2EE I FR AR L 72 B OBl UCG
(EBOE, &N UCG (FBOTHS. BHEE,
Bk 139 cm, {KE 61kg LEHICERKLTHY,
AifaEE UCG i3, clear 7z echogram FEé&i3FE%
CHEEETH o, LBOHEEE UCG 251, L
=g DR E o JBE & hypokinetic motion 33 X
BEEDFAEM: L B h B A% hyperkinetic motion
PEESh, SEYEEAFTRIEL TV L
»LTEOREA UCG tiz, LVAW oE#3
WL, echo ELHL, Lo bUREHIC £ 572 <
BERLonnz Ehd, REBHEELLTY
B ENEESNSY. &b transducer FLHR
WmicHEFEAT 5 & (Fig. 6 LB), EEHBELR
Wiz, A HES 2T SR AR “ B
B b ” BDE v echo (1) p3iE#k & hiz. Echom

PR, EOE &R X CIESBIESR Yick Y, ak-
inetic /R fBBEICATE L BEEMR T 5 5 L fli
L, &ERUCG2HE L LT, O EEREEORKE
fbic & % akinesia, @ LRELER LD REREFE
ik : Lxiz. FBux, #o RAO 30° » LVA
LERBERER G TH 5. LVG 3 &HEN UCG
Ik DifEE Lz LRz, LVAW o akinesia &
DRIOER 2 & IO REBORETE e #FERA L,
HEERER T3, EERBIRAT TR, £l
Rk xH LicE®kic 1004 oBEZELTHY,
& Y RBIIEEREARY > ORIMATERIC L Y
EEENLTWS

—%, DEREE, FEORBERREEEETD,
Fig. 7 » 52 B (No. 8 in Table 1) » LVA

W echogram i3, . echogram & Ebih 3-+43
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" LVG findings : Akinesis of the anterolateral potion

Apical aneurysm with thrombus :
L e e G

Fig. 5. Scarred anterior left ventncular wall echogram from a patient with an apical aneurysm
with mural thrombus (patient No. 3 in Table 1).

There are no definite abnormal findings in conventional echocardiogram (upper panel). However, esophageal
echocardiogram shows akinetic, thin and dense echogram of the anterior left ventricular wall which indicates
scarred ventricular wall. Abbreviations are as same as in Table 1.
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LEFT CORGNARY. ANGIOGRAN

Fig. 6. Esophageal echocardiographic scan (upper panel), left ventriculograms and coronary
angiograms (lower panel) of the same patient as Figure 5.

Esophageal echocardiogram shows apical aneurysm with mural thrombus which moves outwards in systole and
extensively scarred antero-apical ventricular wall. Cineventriculograms prove an apical aneurysm with mural
thrombus and coronary angiograms show total obstruction of the left anterior descending artery.

AML: anterior mitral leaflet. Other abbreviations are as same as in Table 1.
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W UCG iR Lmdic—F L. ERBIREY
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echogram 3 X ON0>RER echogram #H+ 3 =
Lizky, EBMAIREICTZ O 2 floE=EE
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Fig. 8 11, 56 mB#: GEH No. 9) naEA
UCG (LB &, LVG s xuEsiriis (F
B) ths. AN UCG vz, LVAW i3k
HERARNFEHZEL T3, LERITBIAYE
TEEEZEL V56 T02mV o STIETRAZBH,
TR RIEE x5 BHETHS. Nitro-
glycerin 1 § HFF#MifT L7 &#EA UCG ick
% LVAW echogram %, .LEIFEIC L D b+
A HES 0%, EERERNHEHELEBEDISE
fIc kX < 4 FicBh %, ventricular ejection FHiT,
b¥E»rcNFESHEZEL, FARFEHRLERENCE
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LaRMEEERABNS. Zhi Kerbers?
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LEFT CORONARY ANGIOGRAM

Fig. 7. Hypokinetic motion and normal thickness of the anterior left ventricular wall in the
patient of old antero-septal myocardial infarction (patient No. 8 in Table 1).

Near the apex (left echogram of the lower panel), anterolateral left ventricular wall seems akinetic. Cineventri-
culograms prove the accuracy of the esophageal echocardiographic findings and coronary angiogram shows
severely stenotic lesions of the left coronary artery. Abbreviations are as same as in Table 1.
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RIGHT CORONARY. ANETOCRX

Fig. 8. Esophageal echocardiogram (upper panel), cineventriculograms and cinecoronary angio-

gram (lower panel) in the patient of three vessels disease (patient No. 9 in Table 1).

The outward displacement of the anterior left ventricular wall during early systole is much greater than normal,
and the normal systolic rapid posterior motion is replaced by a slow inward movement which persists until systolic
ejection ends. After the second sound of the simultaneously recorded phonocardiogram, the wall moves rapidly
inward and then remains displaced in an abnormal posterior position until the next systole begins. Cineventriculo-

grams show dyskinetic movement of the anterolateral wall with extensive mural thrombus.
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