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The efficacy of two-dimensional echocardiography in diagnosing the localization of myocardial
infarction (MI) was studied by comparing the echocardiographic and pathological findings of 28 patients
having MI. The ventricular wall was divided into 18 segments including three segments of the right
ventricular wall. The regional wall motion abnormalities for each of the 504 segments were diagnosed by
visual assessment. The echocardiographic recordings were reviewed individually by four examiners
using the same protocol to assess the interobserver’s variation. The receiver operating characteristics
(ROC) curves differed by examiners. However, when the subjects were limited to anterior MI patients,
the ROC curves established by the echo-trained physicians did not differ significantly. It was concluded
that the echocardiographic diagnosis of regional wall motion by visual assessment has universal validity.
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Individual differences are thought mainly to depend on the sites of infarction.

Sensitivities for detecting transmural (TM), non-transmural (non-TM) infarcted segments and
intact segments were 90, 70 and 709, respectively. Most of the underestimated TM or overestima-
ted intact segments corresponded to the sites adjacent to ML As the unexpectedly misdiagnosed
segments, the mimic inward motion of the inferior wall drawn by the intact anteroapical wall was
observed in a inferior MI patient, or the mimic anterior motion of the anteroapical wall by a swing
ing motion of the heart, or the paradoxical motion of the interventricular septum was observed in a
right vetricular MI case. In the two third of the overestimated non-TM segments, it was considered
that the wall motin was affected by the myocardial ischemia, which was not revealed by pathological
examination. The underestimated non-TM segments located adjacent to the intact segments or op-

posite to the severely ischemic segments.

From the echocardiographic viewpoint, nearly 909, of segments showing akinetic or dyskinetic
motion had ML However, one third of segments diagnosed as normal were actually MI segments.
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Fig. 1. An example of comparison of the autopsy data and two-dimensional echocardio-
graphic findings reported by the four examiners in a patient with anterior MI.

Painted areas in autopsy represent the infarcted segments. Bottom four sets of schema are the seg-
mental wall motion abnormalities diagnosed by four examiners. Black segments are akinetic or dyskinetic,
cross-hatched segments are hypokinetic, and white segments are normal. EX-1 to 4 corresponds to each
4 examiner. LV =left ventricle; RV =right ventricle; Ch=chorda level; PM =papillary muscle level;

AP =apical level.
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Fig. 2. Receiver operating characteristics (ROC) curves by comparing pathologically trans-
mural infarcted (TM) and intact (N) segments with the echocardiographic segmental wall

motions.

Calculation of true positive rate (TPR)and false postive rate (FPR)is as follows: TPR (1)=A/(TM —X),
TPR (2)=(A+H)/(TM—-X), FPR (1)=A/(N—X), FPR (2)=(A+H)/(N—X). In the figure, two points
of TPR (1), TPR (2) and FPR (2) are lined with TPR=FPR =0 and TPR=FPR =100 in each examin-
er. The left panel shows the ROC curves of examined cases in total, the middle panel those of only
anterior infarction and the right panel those of only inferior infarction. X =undetermined segments ;
A =akinetic or dyskinetic motion segments ; H=hypokinetic motion segments.

hiE T 358U, R Vv LHEE VRV TR,
LDEFRBEAMI Y BiCH - T 3 HHEIH T (K
1~3), W »5\Vi: WALFEHO Bz gL
TEE & lEE D —> D4y (K5 4, 5), 7RI
*—o D5 H, A¥TEEL 6 SEICHIT . D
RN OEEEHETEIZA, AT, SATFT035H
B Lz :oASEEGENENR 8L VS
ZHEV, 3AEICHT 7. PLEoE 18 HE A4 [E
DRRFIRRTH Y, 2T 28 fEH 504 HETH
ofc. TeB, F5TE OEBHMEOHE I TR,
it miEfkal bEICLk.

Eo XSz LToi bh e & oEEIC Z DBEE
BRELHFEL, TORFOBREICLY, akine-
sis ¥ /=i dyskinesis, hypokinesis, normokinesis
DEDICHFE L. b LRE—DENICE W TEEE
BYERR R ZERAL A D AVT, DIV DES)
HEZONEDOLDL Lic. B, BELSRED
TeDICHEARE & & /o4 EIx undetermined &
L7z

4. REZHRE

DigEE 10% A<y T 24 BRIEEE, &
ISRV, DR E Y LEBEE A~ 1em #ic 2
74 AL, TOHEY 24-48 EFEEE L kT,
PIHRAY 72 & OIS EEAIC BRET L7z, MEkRERIC
1% Hematoxylin-Eosin #uf& 13 1t Masson-tri-
chrome Yuft % v 7z, JRERAEA b, BEFEERL A
LDEERED 12 2823 L0 BEMEEL L
Iz

IREEEHIRFTIC BT 2 LEEOHEIFHE L L=
I—HEFKRIZL, EHBET L ICEBENEE, JE
BEEMAEZE, BEHEZH L. L L—2ENIC
ThODWRET T, ZOREAOKLENS D
EZ0SEORERR L Lic.

5. BNEEEREAHR & OIS

AWFFETI1x BEEMEIERS IS akinesis 72 vy L
dyskinesis #, (g% normokinesis %&£
BLEVWSIRED S LT, FHEEITLHT 2 —[FT
RLUREFR L OMISERF L. IEL, EE

— 34 —



L= o= & 3.0HBEOSE

=—UNDER ESTMATE=]  |== OVER ESTIMATE =
TM and NORMAL SEGMENTS

Ex-1
2
3
4
20 10 | I w0 20 30 4%

NON-TM SEGMENTS

40

20 30 40 50 60 %

Fig. 3. Ratios of under- and overestimation of each examiner.

Upper panel : In transmural infarcted (TM) or intact segments, most of the misdiagnosed segments
are located in the sites adjacent to infarction as shown by black columns. Lower panel : In non-TM seg-
ments, the ratio of under- or overestimation due to adjacent to the intact or TM segment is almost
same as that shown in the upper panel. Most of the other underestmated non-TM segments is located at
the sites opposite to the severe ischemic segments, as shown by cross-hatch.
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Table 1.
severity

Relationship between segmental wall motion abnormalities and pathological

Examiner-1

Examiner-2

Examiner-3 Examiner-4

Total A H N X

A H N X A H

N X A H N X

T™ 172 129 13 9 21 126 8§ 12 26 91 36 25 20 9% 14 23 39
Non-TM 129 60 12 27 30 50 11 41 27 40 27 40 22 39 17 34 39
Normal 203 24 6 97 76 18 9 107 69 20 15 90 78 42 19 52 90
Total 504 213 31 133 127 194 28 160 122 151 78 155 120 177 50 109 168

Abbreviations: A =akinesis; H=hypokinesis; N =normokinesis; X =undetermined ; TM =transmural infarction.
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Fig. 4. Pathological sections of the short axis viewed from the head in a case of inferior

and right ventricular infarctions.

The infarctions are old and the infarcted segments have scars.
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Fig. 5. Two-dimensional echocardiograms along the long axis in end-diastole (left) and

end-systole (right) in the same case as Fig. 4.

The endocardial surface shown by the schema (middle panel) moves anteriorly during systole.
However, the inferior wall is thin and concave toward the back throughout the cardiac cycle. The
inward motion of the inferior wall is not the result of myocardial contraction but the pulling effect of

the intact anterior and apical walls.
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Fig. 6. Variation of echocardiographic wall mo-
tions in the non-transmural infarcted segments.
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Fig. 7. Schematic drawings of pathological and echocardiographic findings in a patient

with nontransmural infarction.

The ischemic change of the anterior wall is marked. All examiners interpret the anterior wall as
having asynergy, but all except one diagnose mistakenly the inferior wall as normal.
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Fig. 8. Correlation of the echocardiographic
diagnosis of each examiner and the pathological
findings.
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