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Abstract

The relationship between left ventricular wall motion worsening (new asynergy; newly developed
or worsened asynergy)in the affected part of old myocardial infarction during exercise two-
dimensional echocardiography and the wall thickness at diastole was evaluated in 20 patients with
more than 51% diameter stenosis in only the infarcted related artery using symptom-limited graded
supine bicycle exercise test and two-dimensional echocardiography.

End-diastolic wall thickness at normal part of the wall (WtdN)and infarcted parts (WtdI)on the
parasternal short-axis view at the papillary muscle level at rest were measured and the wall thickness
ratio, Wtdl/WtdN X 100(%), was calculated. The rate pressure product at the time when new
asynergy appeared and the appearance time of new asynergy after starting exercise were measured
in seconds.

Mean values for the 20 patients were wall thickness ratio of 75.7+10.0% (mean+SD), new
asynergy appearance time of 219+ 116 sec after exercise and rate pressure product of 14,209+2,997
mmHg-beat/min. Smaller wall thickness ratio was associated with lower rate pressure product
levels (r=0.696, p<0.01) and shorter appearance time of new asynergy (»=0.772, p<0.01). There
was no significant correlation between the percentage diameter stenosis of the infarct-related artery
and appearance time of new asynergy or rate pressure product.

New asynergy appeared at a specific infarcted part of the wall, and thinner walls were associated
with shorter appearance time of new asynergy with lower rate pressure product levels, regardless of
the severity of stenosis of the infarct-related artery.
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Selected abbreviations and acronyms

Wtdl=end-diastolic wall thickness at the infarcted
part

WtdN =end-diastolic wall thickness at the normal part

WTR =wall thickness ratio
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Fig.1 Format for segmental wall motion analysis by
two-dimensional echocardiography (paraster-
nal short-axis view at papillary muscle level)
LV =left ventricle ; LAD=left anterior descending
artery ; RCA=right coronary artery; LCX=left
circumflex artery.
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Fig.2 End-diastolic wall thickness in parasternal
short-axis view at papillary muscle level at
rest
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Table 1 Profiles and results of patients studied

Patient Age(yr) Seg WtdN Wtdl WTR HR RPP NAT PMLLV Wtdl/PMLLV %DS Change in

No. /sex (cm) (cm) (%) (beat/min) (mmHg-beat/min) (sec)  radius radius (%) RWMS
1 53/M 6 120 073 6l 76 10,944 150 4.12 0.18 79 1—2
2 50/M 8 102 073 72 103 13,390 240 4.62 0.16 80 1—3
3 60/M 11 1.12 080 71 89 14,596 100 4.73 0.17 86 1—3
4 29/M 7 085 072 85 126 17,892 300 5.05 0.13 100 3—-4
5 71/F 6 1.10 0.80 73 98 14,210 210 4.15 0.19 84 1—3
6 61/M 7 103 077 75 93 14,508 240 4.40 0.18 64 2—-3
7 67/ M 6 1.07 1.04 97 124 20,584 420 4.82 0.22 69 2—-3
8 60/M 6 091 0.80 88 104 16,224 180 4.37 0.18 100 2-3
9 58/M 7 110 079 72 76 11,704 120 4.69 0.17 81 2—-3
10 58/M 6 114 071 62 80 10,400 140 4.11 0.17 49 34
11 63/M 9 103 087 84 107 16,050 390 4.53 0.19 70 1-3
12 64/F 6 1.18 083 70 87 13,398 70 3.85 0.22 100 2—-3
13 58/M 7 104 075 72 96 14,208 210 393 0.18 58 34
14 59/F 8 1.00 0.76 76 102 19,090 150 4.21 0.18 100 1—-3
15 50/M 9 099 087 88 89 11,570 304 3.86 0.23 57 23
16 61/M 5 1.18 078 66 68 9,112 180 3.68 0.21 70 1—2
17 56/M 5 097 085 88 96 14,976 420 3.53 0.24 100 2—-3
18 4/M 7 095 065 65 89 10,324 150 4.23 0.15 84 1-3
19 67/M 9 096 064 67 100 15,200 30 4.54 0.14 74 2—-3
20 59/M 7 100 081 8l 100 15,800 375 3.35 0.24 100 2—-3

Seg=Ileft ventricular wall segment ; HR =heart rate; RPP=rate pressure product; NAT=new asynergy appearance time ;
PMLLYV radius=radius of the left ventricle at the papillary muscle level ; %DS=percentage diameter stenosis; RWMS=

regional wall motion score.
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Diastole

Systole

Fig. 3

Example cases showing differences of wall thickness ratio

Parasternal short-axis view echocardiograms at the papillary muscle level at rest.

Case 1 : Wall thickness ratio is relatively maintained (88%). This patient had anteroseptal old
myocardial infarction. There was 99% diameter stenosis at the left anterior descending artery (# 6) .
The appearance time of the new asynergy was 240 sec and rate pressure product at that time was

19,024 mmHg - beat/min.

Case 2 : Wall thickness ratio is highly reduced (65%) . This patient had anteroseptal old myocardial
infarction. There was 84% diameter stenosis at the left anterior descending artery(#6). The
appearance time of new asynergy was 150 sec and rate pressure product at that time was 10,324

mmHg- beat/min.
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Fig.4 Scattergraph showing the relationship

between wall thickness ratio (x axis) and rate
pressure product (y axis)
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Fig.5 Scattergraph showing the relationship
between percentage diameter stenosis(x

axis)and new asynergy appearance time (y
axis)
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Table 2 Correlation coefficients between parame-
ters and rate pressure products or new
asynergy appearance time

Variables RPP(r) NAT(r)
WtdN 0.474 0.331
Wwitdl 0.440 0.638**
WTR 0.696** 0.772**
PMLLYV radius 0.374 0.132
WtdI/PMLLYV radius 0.037 0.524
PCWP 0.208 0.151
LVEDP 0.505 0.050
LVEDV 0.093 0.228
LVESV 0.025 0.002
EF 0.016 0.209
%DS 0.388 0.019

**p<0.01.

PCWP=pulmonary capillary wedge pressure; LVEDP=
left ventricular end-diastolic pressure ; LVEDV =left ventri-
cular end-diastolic volume ; LVESV =left ventricular end-
systolic volume ; EF =ejection fraction. Other abbrevia-
tions as in Table 1.
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(mmHg-beat/min) y = 71.319x + 8485.683
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Fig.6 Scattergraph showing the relationship
between percentage diameter stenosis(x
axis) and rate pressure product(y axis)
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Fig.7 Scattergraph showing the relationship
between wall thickness ratio (x axis) and new
asynergy appearance time (y axis)
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