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Summary

The purpose of this study was to determine whether two-dimensional echocardiography (2DE)
can differentiate ischemic myocardial disease (IMD) from dilated cardiomyopathy (DCM). The sub-
jects consisted of six cases of IMD which showed left ventricular dilatation (LVDd>60 mm) and
diffuse abnormality of wall motion, but did not show obvious localized myocardial infarction or left
ventricular aneurysm on 2DE, and 16 cases of DCM. Two cases of IMD had previous myocardial
infarction, and five cases of DCM had cardiomegaly following myocarditis. A short-axis image of the
left ventricle was recorded at the chordal and the papillary muscle levels. Each image was divided into
4 segments, which were comprised of the septum, anterior wall, lateral (posterolateral) wall, and posterior
(posteromedial) wall.

Regional wall motion abnormality with reference to systolic thickening was analyzed qualitatively
in each segment.

The results were as follows:
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1) InECG findingsin IMD group, only one case showed abnormal Q waves and five cases showed
left ventricular hypertrophy (LLVH) similar to intraventricular conduction defect. On the other hand,
in DCM group seven cases showed abnormal Q waves and five cases showed LVH.

2) Two cases of IMD had two-vessel disease and four three-vessel disease, respectively. Left
ventricular ejection fraction by cine-angiography ranged from 0.10 to 0.39 (mean 0.24) in IMD group
and from 0.22 to 0.42 (mean 0.36) in DCM group.

3) Mean LVDd showed no significant difference between these two groups. Five cases of DCM
showed marked left ventricular dilatation (LVDd=75 mm), but there were no such cases in IMD
group. B-B’ step was recognized in only one case of IMD, though it was present in eight cases in DCM.

4) In regional wall motion, incidence of asynergy such as akinesis or dyskinesis was higher in
IMD group than in DCM group. Left ventricular asynergy was more serious in the posteromedial
wall than the posterolateral wall at the same image in five cases of IMD. However, in 12 cases of DCM,
the degree of asynergy was equal at the both walls.

In conclusion, it is recommended to examine echocardiographically the extent of severe asynergy

in the posteromedial and posterolateral walls in order to differenciate IMD from DCM.
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Fig. 1. Schematic drawings of short-axis images at the chordal and the papillary muscle
levels of the left ventricle obtained by two-dimensional echocardiography.

Top: Short-axis image at the chordal level (left) and papillary muscle level (right). Bottom: All eight
segments are displayed as a series of concentric rings.
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Table 1. Clinical features of 6 cases of ischemic myocardial disease
Case Age & Sex  Chief complaint ECG finding EF (LVG)
1 53 M Chest pain Left ventricular hypertrophy 0.39
2 45 M Chest oppression Left ventricular hypertrophy 0.10
3 38 M Shortness of breath Left ventricular hypertrophy 0.16
4 17 F None Abnormal Q in I, aVL, V,, V, 0.28
5 63 M Shortness of breath PPR in V,, V,, V, 0.28
6 49 M Shortness of breath Left ventricular hypertrophy 0.25

EF=ejection fraction; M=male; F=female; PPR=poor progression of R; LVG=left ventriculography.

Table 2. Clinical features of 16 cases of dilated cardiomyopathy

Case Age & Sex Chief complaint ECG findings (Abnormal Q in) EF (LVG)
1 61 M Dizzness IRBBB, LAD Vs, Vg 0.41
2 47 F Shortness of breath ST-T change II1 0.32
3 55F Shortness of breath LBBB 0.42
4 33F None ST-T change 0.35
5 30M Chest discomfort Tall R in V, II, III, aVF, V, V5, Vg 0.40
6 49 M Shortness of breath Left ventricular hypertrophy I, aVL
7 isM None Tall R in V, I, aVL, V;, Vg 0.42
8 27 M Heart murmur Left ventricular hypertrophy 0.42
9 55M Shortness of breath RBBB Vy, Vg Vy 0.41

10 55 M Shortness of breath Left ventricular hypertrophy 0.41

11 18 M Shortness of breath ST-T change I, aVL, V;, Vg 0.25

12 43 F Shortness of breath ST-T change 0.44

13 57M Palpitation PVC

14 55M Nocturnal dyspnea Left ventricular hypertrophy 0.27

15 47 M Chest pain PPR in V,, V,, V; 0.40

16 52M Shortness of breath Left ventricular hypertrophy 0.22

IRBBB=incomplete right bundle branch block; LAD=Ileft axis deviation; LBBB=left bundle branch block;

PVC=premature ventricular contraction.
See Table 1 for other abbreviations.

iz, IMD @< 010~039, i 024, —3,
DCM it 022~042, 3235 0.36 TH v, IMD
BTV EEERLE.

2. IMD Bz B} 2BRBIRFBZ 057 (Table 3)

Segment 43¥Hiz AHA Committee Report!®
REV, 5% LA EDOREELFREL L.

Case 4, 5 RV T 3IFRETHY, T
Ny FEBRBIEAICEERSE, v L%
B, Case 4 13 MCLS o EHFTH Y,

RCA i@ RERAE %2 58, LAD % recanalized
LYHE .

3. WERI=H 20T —EERIEO kS
(Fig. 2)

Rk HiEZER (LVDd) 3, FHETIA
B EBEERY BD "d o722, LVDd=75 mm
DERROIEABNE, IMD B i3E» bhiRh
-5 7z. Fractional shortening (FS) iz IMD g<
L VIEERRL, EEEFORHER L KROHR
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Table 3. Coronary artery lesions presented in accordance with American Heart Association
Committee Report in 6 cases of ischemic heart disease

Age & Sex RCA LAD CX OM Collateral EF
1) 53 M Seg 2 100% Seg 6 75% Seg 13 1009% 1009% moderate 0.39
7 100%
2) 45 M 2 100% 7 100% 14 75% 999, moderate 0.10
3) 3I9M 2 100% LMT 99% 11 100% 75% poor 0.16
6 999
7 959%
4) 17F 1 aneurysm N.S. N.S. (=) 0.28
recanalized recanalized
thrombus
5) 63 M 2 999% 6 100% N.S. N.S. moderate 0.28
6) 46 M 4 999 6 100% 14 1009% N.S. poor 0.25

Figures indicate the affected segment (AHA Committee Report).
RCA=right coronary artery; LAD=left anterior descending artery; CX=circumflex coronary artery; OM=
obtuse marginal artery; EF=ejection fraction; M=male; F=female; N.S.=no significant lesion.
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Fig. 2. Comparison of echocardiographic find-
ings between dilated cardiomyopathy and
ischemic myocardial disease.

Mean LVDd shows no significant difference be-
tween these two groups. Five cases of DCM show
marked left ventricular dilatation (LVDd>=75 mm)
but there are no such cases in IMD group.

EPSS=E-point septal separation; LVDd=left
ventricular diastolic dimension.
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4. BRBTIREHREOSE (Figs. 3, 4)

Fig. 3 iz;r+ &<, IMD <o akinesis
B XV dyskinesis oIz DCM g (Fig. 4)
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Fig. 3. Results of qualitative analysis of regional wall motion in IMD group.
Left ventricular asynergy is more serious in the posteromedial wall than in the posterolateral wall
at the same short-axis images in five cases, but Case 3 shows symmetric motion in both the walis.
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Fig. 4. Results of qualitative analysis of regional wall motion in DCM group.

M indicates cases with cardiomegaly following myocarditis (Cases 12~16). Left ventricular
asynergy is equal in the posteromedial and posterolateral walls at the same short-axis images in 12
cases, but Cases 9, 10, 11 and 16 show more serious asynergy in the posteromedial wall than in

the posterolateral wall.
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Fig. 5. Short-axis left ventricular views of three cases of ischemic myocardial disease.

(A) : end-diastole, (B): end-systole, and (C): superimposed tracings. Schematic presentations in-
dicate the drawings of the end-diastolic (solid line) and end-systolic (dotted line) frames of the endo-
cardial surface. There is a difference of the systolic contraction in the posteromedial and postero-
lateral walls in Cases 2 and 6, whereas Case 3 shows similar contraction in the posteromedial and

posterolateral walls.

ERTW5. HEBWMTARREABEL 2D v 2T v
CHABREBEMIT L 2 & 2 A EIRIIIREE 2389
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KT RS, & ICHBECR T 2 BEEDKT
DEAIESFMEZFED b o Tk

_ 96



PERRBLO ARl O iR & R 3 IR i 1N

Fig. 6. Coronary arteriograms of Case 2 of IMD.

(A) : RAO view of the right coronary artery. (B) : LAO view of the right coronary artery. (C) : RAO
view of the left coronary artery shows total occlusion of the left anterior descending artery (arrow).
(D): LAO view of the left coronary artery shows 759% stenosis of the circumflex artery (arrow).
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End Diastole

End Systole

Fig. 7. Coronary arteriograms and left ventriculograms of Case 3 (IMD).
(A): LAO view of the right coronary artery shows total occlusion (arrow). (B): RAO view of the
left coronary artery shows severe stenosis of the left main trunk (white arrow) and the proximal portion

of the left anterior descending artery (black arrow). The circumflex artery is totally occluded.
(C) and (D): Left ventriculography shows poor contraction of all parts of the left ventricle.

(1979) PR ML E RIS X 5 HF RIS 5
LOTHD. x5 6 FIOEERIER b, B 2 4,
DERERER Q i TRTbolflorT, &
BRI ERZET 5 Lok, BRE
Rizck s DCM L o@ERIZHEEET D - 7c.
—75, DCM ogR2ENE4 A T b B2
Wriz X b oF, FEHAR REERICHEE DY,
Bk iy i 3R IIRE R, D&Y, O ERE %
ELF3ZLAEN, LrLIhbd 2ZHEHOERT
i, LELEDEDVICLOEEMETLTWS
O, BILABREZITVERVWC L b5, AT

BT A Y =T BWEoESRIC XY, DY VT
75 M XD WEOENL fThhood )b,
T 2 BEoRBICHH 2 EREMRE ORI
KEWLDLEZBRD. BEROEERIZIER
2 IEREMREOREN R LN LTHEMASL
TEH, 4HTIE DCM igsWnwT b REFTRIZ
BEEFIRE SR OB Z LRGSR D X9
7 0 B10 SRR 7 BEEBh SO O fEAE O G T
BEENT LT EPREL TS, 22 TS
ml, xR 3 BEERE 0N OER
R IEDEBBCERE Y T TR L722S, ofric

_ 08



A End-diastole B

Case 8

FEBRTLO AR O TR 2 7% 3R i M A A

End-systole ol Schema
3 A
S ad
"J'/’/::T:l‘ t\‘\\
//"/ : ,// \‘.‘\ N
: o :\
g o LN
‘‘‘‘‘ "// N\

Fig. 8. Short-axis left ventricular views of two cases of dilated cardiomyopathy.

(A) : end-diastole, (B) : end-systole, and (C):

superimposed tracings. The cases show similar con-

traction in the posteromedial and posterolateral walls.
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Q¥ 1HlicorB‘H bhie. DCM BT, %
OBl EERRLRE QEKERw. 2) £
=EFIC X 3BHR I IMD < 0.10~0.39, i
022, DCM < 022~042, ¥ 036 <, IMD
DHETEYVIEREEF L BROKEEZ I,
IMD o 2%ix 2H55%, fiux 3SBHRETHY,
FEFERBINGEAER - BED REL B 3)
M®—Fbza—KTi EERPEREE
(LVDd) i3, EHED ECHBMICIARELR
Wb oo, ERAREEA (LVDd=75 mm)
ERTHIE IMD i@ b h o iR
B-B’ step HE#iz IMD < 16%, DCM i
50% ¢, MEMICHEEZLRDZ. 4) BEEHR
# Tk, akinesis 35 X (% dyskinesis oI
IMD TV EEETH -/ BEESHREE O
B O HBUHRE T, MR L bic, BEED TR v
RV TEED asynergy DHIRMER D 7248,
Beyinz L1k, IMD Tix posteromedial wall
X VEER asynergy 2RFL, —F DCM
TIX[RFEE » asynergy A% posteromedial 33 X O
posterolateral wall (ZX}FrikicIED 2 ERA % R+
TEThol. THOLEREHMIEICR T 3%
BOEAMFEESHOREL R+ 2L, &
BOEHKHETHS LBbhl.

X

1) Hager JJ, Weyman AE, Wann LS, Rogers EW,
Dillon JC, Feigenbaum H: Cross-sectional echo-
cardiographic analysis of the extent of left
ventricular asynergy in acute myocardial infarc-
tion. Circulation 61: 1113-1118, 1980

2) Nixon JV, Narahara KA, Smitherman TC: Esti-
mation of myocardial involvement in patients
with acute myocardial infarction by two-dimen-
sional echocardiography. Circulation 62: 1248-
1225, 1980

3) Wayatt HL, Meerbaum S, Heng MK, Rit ],
Gueret P, Corday E: Experimental evaluation
of the extent of myocardial dyssynergy and
infarct size by two-dimensional echocardiography.
Circulation 63: 607-614, 1981

—100 —



4

5)

6)

7)

8)

9)

10)

11)

Weiss JL, Bulkley BH, Hutchins GM, Mason
SJ: Two-dimensional echocardiographic recogni-
tion of myocardial injury in man: Comparison
with postmortem studies. Circulation 63: 401-
408, 1981

Horowitz RS, Morganroth J, Parrotto C, Chen
CC, Soffer J, Pauletto FJ: Immediate diagnosis
of acute myocardial infarction by two-dimensional
echocardiography. Circulation 65: 323-329, 1982
Ohuchi Y, Kuwako K, Umeda T, Machii K:
Real-time phased-array, cross-sectional echocardio-
graphic evaluation of left ventricular asynergy
and quantitation of left ventricular function. A
comparison with left ventricular cineangiography.
Jpn Heart J 21: 1-15, 1980

=ZMEFERE, NI OB, Al 2, BH % ¥E
ez, AR BT BOBTBIC & 3.0 EE
el OERFR, EBRRE L oxtit.
Cardiography 11: 779-790, 1981

Roberts WC, Cardin JM: Location of myocardial
infarcts: A confusion of terms and definitions.
Am ] Cardiol 42: 868-872, 1978

Burch GE, Tsui Y, Harb JM: Ischemic cardi-
omyopathy. Am Heart J 83: 340-350, 1972
Austen WG, Edwards JE, Frye RL, Gensini
GG, Gott VL, Griffith LSC, Mcgoon DC,
Murphy ML: A reporting system on patients
evaluated for coronary artery disease. Report of
the Ad Hoc Committee for Grading of Coronary
Artery Disease. Council on Cardiovascular Sur-
gery, American Heart Association. Circulation
51 (Suppl 4): 29, 1975

BE H, hEER BNER: 5 - MBI
ﬁe‘:}ﬁlﬁlﬁlbﬁﬁ&@%ﬂﬂ' UCG L&V 201 A]:\

12)

13)

14)

15)

16)

17)

18)

—101 —

FLERALU AR O FRHE £ R 3 i M A

Wy vFr57 4 —%dE LT, J Cardiography
11: 1101-1112, 1981

B4R ERBERIEUHEREMAEGER: W
&= BB E Idiopathic Cardiomyopathy
DR OFE]. B0 54 FERESE. BS54, p 234-
235

Bulkley GH, Hutchins GM, Bailey I, Strauss
HW, Pitt B: Thallium 201 imaging and gated
cardiac blood pool scans in patients with ischemic
and idiopathic congestive cardiomyopathy. A
clinical and pathologic study. Circulation 55:
753-760, 1977

Herman VH, Heile RA, Klein MD, Gorlin R:
Localized disorders in myocardial contraction:
Asynergy and its role in congestive heart failure.
New Engl ] Med 227: 222-232, 1967

Kleulen TH, Gorlin R, Herman MV : Ventric-
ulographic patterns and hemodynamics in pri-
mary myocardial disease. Circulation 47: 299-
308, 1973

Mathes P, Delius W, Sebening H, Wirtzfeld A,
Blomer H: Regional left ventricular wall motion
in congestive cardiomyopathy. in Cardiomyo-
pathy and Myocardial Biopsy, edited by Kalten-
bach M, Loogen F, Olsen EGL, Springer,
1978, p 196-204

BRIEH, BRET, PRER #EKRET WE
B—: ) o MBLOHE O RFEEEBHRE IC>WT:
J Cardiography 11: 1241-1251, 1981

B, KOHHE, EEBXE, BEBEXE, A)IRE
EBER: Btk RERICR T 2ERER LBTR
DiFESR L oxtbe. g 13: 165-172, 1981



