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Summary

To evaluate the significance of chronological changes in wall motion abnormalities, echocardio-
graphy was performed for 46 patients with acute transmural inferior myocardial infarction without
previous infarction or complications. Asynergy was analyzed by two-dimensional echocardiography
(2-D Echo) on the third day (acute stage) and the 28th day (convalescent stage) after the onset of infarc-
tion. Asynergy was quantitatively estimated by dividing the left ventricle into 17 segments. The degree
of asynergy was graded on a four-point scale as dyskinesis=3, akinesis=2, hypokinesis=1, and nor-
mokinesis=0. The total wall motion score (TWMS) was calculated on the both days.

1. Improvement of asynergy was observed in 39 cases (84.8%,). Among them, both the extent
and degree of asynergy were improved in 17 cases (37.0%). In 10 cases (21.7%,) the extent of asynergy
was reduced. In the remaining 12 cases (26.1%y), only the degree of asynergy was decreased.

2. Concerning the relationship between the degree of asynergy on the 3rd day and the subsequent
alteration of asynergy on the 28th day, two of four dyskinetic segments still had dyskinesis, and the
other two reverted to akinesis. Among 156 akinetic segments, 80 did not change, but 58 reverted to
hypokinesis and 18, to normokinesis. Among 82 hypokinetic segments, 48 did not change, but 34
became normal.

3. The relationship between severity of asynergy on the third day indicated by the total wall motion
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score (TWMS 3rd) and the improvement in the score on the 28th day (TWMS 28th) was investigated
in three patient groups: group-A (n=19) showed TWMS 3rd>9; group-B (n=22), 9=TWMS
3rd>3; group-C (n=5), TWMS 3rd<3. The frequency of “no improvement” was slightly higher
in the group-C (62.5%) than in the group-A (52.1%) and in the group-B (56.4%). On comparison,
improvement of asynergy was observed in the group-A in 47.9%, and in the group-B in 43.6%, but
the rate of resolution of asynergy was higher in group-B (53.6%,) than in the group-A (40.3%,).

4. In the group-C, there was no case of significant coronary artery stenosis greater than 759%,
in diameter and 3CPK was smaller than in the other two groups (p <0.005).

5. To evaluate the significance of improvement of asynergy in acute myocardial infarction from
the third to the 28th day, we investigated coronary artery lesions in the two subsets: subgroup-I of
which TWMS 3rd=3 and the difference of TWMS on both days was more than 3 (TWMS 3rd—
TWMS 28th>3), subgroup-II was TWMS 3rd=3 and TWMS 3rd—TWMS 28th<3. In the sub-
group-I the incidence of single vessel disease (SVD) was 81.39, (13/16), that of multiple vessel disease
(MVD) was 18.7%, (3/16). In the subgroup-II, SVD was 11.2%, (2/18), MVD was 83.39%, (15/18).

Thus, in cases with good improvement of asynergy, the incidence of SVD was higher, but in
cases with poor improvement of asynergy, MVD was higher (p<0.001). Thus, improvement of asynergy

in acute myocardial infarction correlated closely with the number of involved coronary arteries.
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WALL MOTION SCORE

3=dyskinesis
2=akinesis
1=hypokinesis
O=normokinesis

Fig. 1. Schematic diagrams showing the 17 segments of the left ventricular wall and wall

motion score.

Short-axis sections are obtained at the levels of the chordae and the papillary muscle. Long-axis view
is recorded when the transducer is placed at the apical portion of the heart.
AS =anteroseptal; IS =inferoseptal; I1, 12=inferior; PL=posterolateral, AL =anterolateral; Al,

A2 =anterior; Ape=apex.
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Table 1. Improvement in extent and/or degree
of asynergy from the third to the
28th day of illness in patients with
acute transmural inferior myocardial
infarction

Both extent and degree 17 (37.0%)
10 (21.7%)
12 (26.1%)

7 (15.2%)

Only extent
Only degree
No change

Total 46 cases

& /5 (total wall motion score : TWMS) & L T,
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End-diastole

End-systole

Fig. 2. Two-dimensional echocardiograms showing the short-axis view of the left ventricle
on the third day and the 28th day after the onset of infarction.

On the 3rd day, inferior-1,2 segments show akinesis, and inferoseptal and posterolateral segments
are severely hypokinetic. On the 28th day, inferior-1,2 segments remain akinetic, but the other 2

segments change to normokinesis.
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3rd 28th (seg.) (%)
Dyskinesis Dys. 2 50.0
(4 seg.) A. 2 50.0
Hypo. O
Nor. 0
Akinesis A. 80 51.3
(156 seg.) Hypo. 58 37.2

Nor. 18 11.5
Hypokinesis-::::Hypo. 48 58.5
)

(82 seg. Nor. 34 41.5
TOTAL( 242 seg.)
no change--- 130 seg.(53.7%)
improved---- 60 seg.(24.8%)
normalized-- 52 seg.(21.5%)

Fig. 3. Changes in segmental wall motion ab-
normalities from the 3rd to the 28th day.

3rd or 28th=23rd or 28th day after the onset of in-
farction. Dys=dyskinesis; A.=akinesis; Hypo.=hy-
pokinesis; Nor. =normokinesis; seg. =segment.
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101

TOTAL WALL MOTION SCORE

3rd 28th
(days after the onset)

Fig. 4. Changes in total wall motion score from

the third day to the 28th day in patients with acute

transmural inferior myocardial infarction.
Calculation of total wall motion score refers to Fig. 1.

GROUP-A(n=19)
TWMS3rd>9

GROUP-B(n=22)( | GROUP-C (n=5)
92TWMS3rd23

TWMS3rd < 3

(140seg.)

- :normalized

(94 seq.)

:improved

(8 seg.)

1
(12.5%)

E :no change

Fig. 5. Total wall motion score on the third day and changes in segmental wall motion

abnormalities in three groups.

On comparison of the group-A, the rate of improvement of asynergy on the 28th day is slighty
higher in the group-B, but it is not statistically significant. In the group-C, the rate of unchanged
asynergy is slightly higher than those of the other two groups.

TWMS 3rd =total wall motion score on the third day; seg. =segment.
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Table 2. Total wall motion score on the third day and coronary artery lesion and JCPK

GROUP-A GROUP-B GROUP-C
TWMS 3rd>9 9=>TWMS 3rd>3 TWMS 3rd<3
Coronary artery lesion (n=16) (n=18) (n=5)
None 1 (5.5%) 5 (100%)
SVD 10 (62.5%) 5 (27.8%)
MVD 6 (37.5%) 12 (66.7%)
(n=18) (n=19) (n=5)
YCPK (IU/L) 1275.0+123.8 810.3+55.3 591.0+136.0

The frequency of patients who had significant coronary artery lesions is 100% in the group-A, 94.5% in the
group-B. In the group-C, no patients have significant lesions. Infarct size as estimated by YCPK is larger in the
group-A than in the group-B. In the group-C, it is smaller than those of the other two groups.

TWMS 3rd=total wall motion score on the third day; SVD=single vessel disease; MVD =multiple vessel

disease ; YCPK: mean+SE.
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Fig. 6. Difference in total wall motion score
between the 3rd and 28th day in patientss whose
total wall motion score on the 3rd day was
more than three.
The histogram is divided by two peaks and score
3 discriminates between TWMS 3rd and TWMS 28th.
TWMS 3rd or 28th =total wall motion score on the
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L GROUP-A and B 1| 6rRoUP-C (n=5)
SUBGROUP-1 (n=16) | ISUBGROUP - 11(n=25) _
TWMS3rd 23 TWMS 3rd 23 TWMS 3rd <3
TWMS 3rd — TWMS 28th 23] |TWMS 3rd — TWMS 28th <3
5
(100%)
coronary
artery
lesion
SCPKau) 1333.7t147.2 875.3%68.3 591.0+136.0

TWMS 3rd(28th):total wall motion score on the 3rd(28th) day
E :non-significant coronary lesion

:single vessel disease
] :multiple vessel disease

LCPK:meantSE

Fig. 7. Comparison of coronary artery lesions and SCPK in subgroup-I, subgroup-II and

group-C.

In the subgroup-I with markedly improved asynergy from the third to the 28th day of illness, the
incidence of single vessel disease is higher. In the subgroup-II with unchanged asynergy the incidence

of multiple vessel disease is higher (p<0.001).
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Fig. 8. Changes in total wall motion scores and
coronary artery lesions in patients with moderate
sized acute inferior myocardial infarction
(1200=3CPK =800 IU/L).

In patients with single vessel disease (SVD), changes
in total wall motion scores from the third to the 28th
day are more marked than those with multiple vessel
disease (M VD). In patients without significant coronary
artery stenosis (OVD), total wall motion score on the
third day is small and the subsequent alteration of the
score is subtle.
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FThi¥, 2HEHAEICE > TELBLAKREIC
ESh, asynergy LEIKRKEBLIBLEZD
ho. ZOFEMHEE RO O—o i EBRAE
#%OHEBAME (recanalization) ©» 5. LA»L, B
BH@IZ & B asynergy oiEZ#MH T siciE, 7
DOHINEECH 5. Chatterjee 5133 B
FEZE % XHRiIC, KEMR-EBINR A - 2 HiEiE
o asynergy DZLEMEFL, 114 3 filic i
#8 asynergy O EL L. LivL, AtELHE
EoRIERIICEBIRNMLREEREE T, B
BRIBIC A hiE, F=RIC asynergy DWEMNE
bhdLOBENRD B2, KiFFETIE, EEHIK
MEfTL7e CAG THEWRAELR Db o7 6 4
DL SHNE, HIKADO TWMS 23 3 kT,
asynergy I3 CIK/NE 2 - 7. fhho 1 ik
(TWMS 3rd=3, TWMS 28th=2), F#ijgn=
Be bic 50~75% DEvWikEEZH L.

SEEMLHE & R2 b 5 —-> ORI BT o B
55 %. Banka 5102 13 L, EERESE
st8R12, nitroglycerin BN CASEESZEIC k
% asynergy OBfbE RT3 &, RRIMITEEO
FET 2P TEOREVRIFTH -7z FEEOR
FiZD L RWR, HRBPOFEED SR 184
Bh, ZLRDED B WD TRLEAHT 50
BT LY, asynergy X3 BRENRE B
W, HROBIRVEETHS. LrLEFK Q &
ERTRIBEOBEEFRICKWT L, JBImTE
? B 72451 i nitroglycerin iz & % asynergy o
WEELZBED S LMY, FoEIMEIMITE
DOEEM TRERTWS. RIEIMITE O mFE i #E
ZDRFICLVEELZZIT SN, BERRFO—
->{% donor artery & recipient artery oJERE

TH3B®. Lih->T donor artery ofgegid b
recipient artery ¢ run off MIREEMNEE L 2o
TL 5. FWHECBNT, SBIREFICH L—#
JREBITO asynergy DOYEDBEHATH -7,
ZDHEBD—-oi%, donor artery ICHFERER L
T2 i2 W—BIREHI T O RIBI LT B L3 A% B AF T &
oz bHEEENB. Ll CAG i X 3Rl
MATEE DO FHAEICIZRA 2 H Y, ABFFET bR
TR RAFHIT asynergy DB & Y B2 HIH
b5 (Fig. 8), ZhBRFRTHARECHES
BOBEF LD Y, WED LY FMeRITISHE
DHELEZBRS.

B3I OEEOHFLEMEFKTORIMICEL T
%, Blumgart 52923 “ischemia at a distance ”
OEEERELTWS. ZoBEBHRIESWT
Stamm 59, WiBLTa—KEic & Y “re-
mote asynergy’ O@ERHELE BEL, Zo
asynergy L EIREFICB VT BRI RHEh
30, TOHOBEFIRGFTHS LHELTWS.
LA L, asynergy OBIERSEERE 10.8 5
MLEA~BHRAOEIEHTH Y, FPFEOH
BRI L Rie s, AW TR, AR LBEERE
BERIZFIET % asynergy OEMETF LRI T3
7o, AME#Io asynergy # & 3K A CEM L
A, T OEEATIZ T TIC remote asynergy 374
LTWaREtEL 5. E7- asynergy Dkl
WHEADREICE L 226bbY, H28KAE
THETE L VI asynergy OBLE & b
2B5LEXOND. ZORER, Bxe ok TR,
—HBIREFI D asynergy OHENREZBIRERFIC L
LEHFTH -7z,

4 OEE, BilLEDELE O ZERES)IC
ST, Kerber 5,9, Wyatt 52 p#fitnsh 5
B, ERZTOWFICETIEH T 2 V. Ll
Wyatt & 23%#+ % “ parallel fiber hypothesis ”
CEhiE, B HEE251EE 2 0 F ok
WELHOUAEIRL 2B L EX bR, Lo
TZORMAKESHD Z LiTk D, FELELH
DIFEEbHEEN I B LELLNS.
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A PHE D 72 WHIEISME T BERRE 46 il 2 5Ric,
Wil = —KkE v, SHHEE3%A) LE
HH (55 28 A H) » asynergy % Bl% L, asynergy
WEDIHEE, asynergy DRKE SRLBE L ZOH
ER, asynergy ¥E L EHIRRE L OBEN %
BEt L7 #33, asynergy O FREEix, dyskinesis
(3 /), akinesis (2 f), hypokinesis (1 &), nor-
mokinesis (0 /) @ 4 Btz <AL,
DIEHM VX EEREY 17 5% L CFEL .

1. Asynergy ok 39 5] (84.8%) 238
bhiz. ZOHEDNRIL, asynergy DJAH D,
BELLICKELLLOM 17§ (37.0%), LA D
O HOFEAND 10 ] (21.7%), FBE D HOBWEN
12 5] (26.1%) TdH - 7z.

2. %39 H D asynergy DR LWEROMK
2, dyskinesis o 4 43@Et 2 HEIZI AL, it
? 2 453HE X akinesis 1272 o7-. Akinesis # £ L
7z 156 43E)iZ, 80 23 (51.3%) 1IARE, 58 430
(37.2%) 1t hypokinesis iz, 18 43\ (11.5%) ix
normokinesis & 72 - 7-. Hypokinesis ¢ & - 7= 82
SyUEE, 48 431 (58.5%) MAE, 34 i (41.5%)
A normokinesis & 7 -7z,

3. % 3WAOBEEFHRE R (TWMS) L zo
MERIE, % 3 FAD TWMS 2h&k C B
(TWMS 3rd<3) T REM» 62.5% <, A
(TWMS 3rd>9), Bt O=TWMS 3rd=3) ickp
LR Ehole. ABEL BEEL i, asynergy
WET ARE47.9%, BRE43.6% LEN Do
B, ZOHT asynergy AHELOI AR
40.39% (27/67), B g% 53.6% (22/41) <, B #tic%
Motz

4. CHEIZFAEETHRAEL AL T,
SCPK fE Lo 2 B L/ANS hr o e,

5. A,B#tT, asynergy tiED BIFEE (sub-
group-1: TWMS 3rd—TWMS 28th>3) L RB
¢ (subgroup-II: TWMS 3rd—TWMS 28th<
3) OBBIRRE & ik + 5 &, HiE TlE—HIRE

SELHEEORHEET vV —

» 81.3% (13/16) L %<, £HIFRE T 18.7% 3/
16) © <, #%ETIE P SEIREHIN 83.3%
(15/18) £ %<, —HIRE 11.2% (2/18), £ 7-FE
WAEED I o 1) 5.5% (1/18) TH o7 Lo
BERM»L, AN TEEEICRIT S asynergy O
EICEBRREOBEBRB S hic.
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