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Abstract

This study determined whether the diagnosis of myocardial viability could be established on the basis of
the contractile reserve during low level exercise with an ergometer using echocardiography.

The study involved 22 patients with transmural old myocardial infarction who underwent exercise
echocardiography, followed by coronary intervention after a mean 4 days. Exercise echocardiography was
started from S0W and stepped up by 25W every 3 min up to a maximum of 150W. Low level exercise was
administered for 1 to 2 min at 50W. A 16-segment model was used for the left ventricular wall motion,
which was evaluated by five-grade scoring, ranging from normokinesis to dyskinesis. If patients showed
improvement by one point or more in the score for segments of dyskinesis, akinesis, or severe hypokinesis
on the exercise echocardiography, they were considered to have positive viability. The golden standard for
the diagnosis of myocardial viability was that wall motion abnormalities before exercise echocardiography
should be improved by one point or more after coronary intervention.

Before exercise echocardiography, there were 152 segments showing wall motion abnormalities
assessed as severe hypokinesis or more. After coronary intervention, improvement of the wall motion by
one grade or more was found in 2 of the 18 segments (11%) for dyskinesis, in 38 of the 96 segments (40%)
for akinesis, and in 22 of the 38 segments (58%) for severe hypokinesis ; improvement for the segments of
severe hypokinesis was significantly better than those for dyskinesis and akinesis.

Out of 19 segments with akinesis before exercise echocardiography in which wall motion was improved
during low level exercise, 16 segments (84%) showed improvement in wall motion after coronary interven-
tion. Out of 77 segments with akinesis before exercise echocardiography in which no change or worsening
was seen during low level exercise, 22 segments (29%) showed improved wall motion after coronary inter-
vention.

There were 38 segments with severe hypokinesis before exercise echocardiography ; out of 12 segments
in which wall motion was improved during low level exercise, 7 segments (58%) showed improved wall
motion after coronary intervention. Out of 26 segments with severe hypokinesis before exercise echocar-
diography in which no change or worsening was seen during low level exercise, 11 segments (42%)
showed improved wall motion after coronary intervention.

Wall motion was improved after coronary intervention in 20 of 25 segments (80%) that showed the
biphasic response, in 4 of 7 segments (57%)that showed improvement, in 14 of 43 segments (33%) that
showed worsening, in 24 of 77 segments (31%) for no change ; the biphasic response showed a significant-
ly higher improvement compared to worsening or no change.

If segments in which wall motion was improved during low level exercise are regarded as positive via-
bility segments, occurrences of the sensitivity, specificity and diagnostic accuracy of myocardial viability
were 50%, 84%, and 71%, respectively.
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The diagnosis of myocardial viability by echocardiography under the administration of low level exer-

cise has high specificity but low sensitivity.
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Table 1 Patient characteristics

Number of patients 22
Male : female 19:3
Age (yr) 549
Infarct site (anterior : inferior) 20: 2
Number of vessels involved (1: 2: 3) 16:5:1
Intervention (PTCA : DCA : Stent) 17:2:3
Segment of intervention
Segment 1 1
Segment 6 14
Segment 7 6
Segment 12 1
Diameter stenosis of coronary artery
before intervention (%) 76+10
Day of intervention after onset of MI 98146
Day of echocardiography test after
intervention 230+134

Values are mean=+SD.

PTCA =percutaneous transluminal coronary angioplasty ;
DCA =directional coronary atherectomy ; MI=myocardial
infarction.
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* p<0.05

Improvement of wall motion after coronary intervention

Dyskinesis  Akinesis Severe
hypokinesis

Baseline wall motion

Fig.1 Relationship between baseline wall motion and
improvement of wall motion after coronary
intervention
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Fig. 2 Changes in akinetic segments at baseline and
improvement during low level exercise
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Fig. 3 Changes in akinetic segments at baseline and
worsening or no change during low level exer-
cise
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Fig. 4 Changes in severe hypokinetic segments at base-
line and improvement during low level exercise
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Fig. 5 Changes in severe hypokinetic segments at base-
line and worsening or no change during low
level exercise
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Table 2 Relationship between type of wall motion response to exercise echocardiography and
improvements of wall motion after coronary intervention

Baseline wall motion Biphasic response Improvement Worsening No change
Akinesis (%) 93(14/15) 50(2/4) 20(5/25)* 33(17/52)*
Severe hypokinesis (%) 60(6/10) _67(2/3) 50(9/18) 71(5/7)

*p<0.01 vs biphasic response of akinesis.

Table 3 Diagnosis of myocardial viability in exercise echocardiography

Wall motion score Predictive value

. Sensitivil Specificit Accurac
at baseline v P Y Y Positive Negative
Akinesis (%) 42(16/38) 95(55/58)  74(71/96) 84(16/19)  71(55/77)
Akinesis + dyskinesis (%) 40(16/40) 90(71/79) 73(87/119) 67(16/24) 75(71/95)
Akinesis+dyskinesis
+severe hypokinesis (%) 50(31/62) 84(76/90)  70(107/152)  69(31/45)  71(76/107)
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Fig. 6 Relationship between type of wall motion
response to exercise echocardiography and
improvement of wall motion after coronary
intervention
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