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Summary

Dynamic exercise two-dimensional (2-D) echocardiography has been utilized as a valuable method
in the diagnosis of coronary artery disease (CAD). However, there are some limitations in this tech-
nique including inability to apply for patients whose physical capacity is limited. Moreover, appro-
priate echocardiographic recordings are frequently difficult because of bodily movements and/or hyper-
ventilation during exercise. In order to overcome these limitations, we examined whether isoproterenol
(ISP) infusion stress 2-D echocardiography could detect transient LV asynergy or not.

The subjects consisted of 19 cases with angina pectoris (AP), 16 with old myocardial infarction
(OMI), nine with atypical chest pain syndrome and six with miscellaneous heart disease. ISP stress
test was performed prospectively as follows: ISP was infused at a rate of 0.02 zg/kg/min until anginal
pain occurred or significant ST depression (elevation) developed. Real time 2-D echocardiograms
were obtained in the short-axis or apical RAO views of the LV before and every one minute during
ISP infusion test. Coronary artery stenosis was considered to be present if the narrowing was 509
or more in the luminal diameter.

The results were as follows:

1. Adequate echocardiographic recordings were obtained in 86.1% of LV segments at rest,
and in 82.2% during ISP infusion. Echocardiographic recordings during ISP infusion were feasible
in almost all cases.

2. LV wall motion abnormalities were detected in 12 (86%) of the 14 subjects with OMI and
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two (29%) of the seven subjects with AP at rest, while induced or exaggerated in nine (64%) of the
14 subjects with OMI and all of the 7 subjects with AP during ISP infusion. On the other hand, LV
wall motion remained entirely normal during ISP infusion in 11 (92%) of the 12 subjects without CAD.
In 4 (40%) of these 10 subjects without CAD, electrocardiographic judgements were positive in the
ISP stress test.

3. None had hazardous arrhythmias or severe anginal pain.

ISP infusion stress 2-D echocardiography possessed feasibility of detecting LV wall motion ab-
normalities because this method could exclude difficulty of recordings due to bodily movements and/or
hyperventilation seen in exercise echocardiography. Compared with ISP stress electrocardiography,
2-D echocardiography seemed to be superior with respect to the specificity in detecting CAD. In
conclusion, ISP stress echocardiography is a safe and useful method in the diagnosis of CAD.
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Fig. 1. Segmentation of left ventricular wall
on cross-sectional echocardiograms (CSE) and
left ventriculograms (LVG).

Segmentation of the left ventricle is indicated as
follows: 1=anterior wall; 2=posterior wall; 3=
inferior wall; 4=septum; 5=apex.

LSPM =short-axis view at the level of the papillary
muscles of the left ventricle; RV=right ventricle;
LV=left ventricle; APRAO=apical right anterior
oblique equivalent view; LA =left atrium; Ao=aorta.
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Table 1. The rate of detection of each segment

Anterior Septum Inferior Posterior Apex Total
REST 89.6% 88.9% 89.6% 86.5% 72.7% 86.1%
ISP 87.5% 83.3% 83.3% 83.8% 69.7% 82.29%

REST =at rest; ISP=during isoproterenol infusion stress; Anterior=anterior segment; Inferior=inferior seg-
ment; Posterior=posterior segment.

Table 2. Comparison between left ventricular wall motion abnormalities detected by
cross-sectional echocardiography (CSE) and those by left ventriculography (LVG)

LVG (REST)
Dyskinesis Akinesis Hypokinesis Normokinesis Total
CSE Dyskinesis 1 2 0 0 3
(REST) Akinesis 1 2 2 0 5
Hypokinesis 0 5 15 4 24
Normokinesis 1 0 8 77 86
Total 3 9 25 81 118

Ninety-five segments display a concordant finding between LVG and CSE (81% of a total of 118 segments).
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Table 3. Correlation of cross-sectional echo-
cardiographic and electrocardio-
graphic findings during ISP test with
coronary arteriographic findings

Asynergy
CAD Total
+ —_—

+ 16 (76%) 5 (25%) 21
— 1 (8%) 11 (92%) 12
ISP-ECG
CAD Total
Positive Negative
+ 16 (76%) 5 (25%) 21
- 4 (40%) 6 (60%) 10

CAD (+4)=Iluminal narrowings of 50% or more in
at least one major coronary arterial branch; CAD=
coronary artery disease; ISP =isoproterenol infusion
stress.
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Table 4. Relationship between left ventricular
asynergy induced or exaggerated by
isoproterenol infusion and the loca-
tions of coronary artery lesion
responsible for the asynergy

. Asynergy

Coronary:

stenosis Y Total

_|. —_

LAD + 13 (81%) 3 (19%) 16
- 4 (31%) 9 (69%) 13

LCX + 3 (33%) 6 (67%) 9
- 2 (12%) 15 (88%) 17

RCA + 8 (80%) 2 (20%) 10
- 2 (11%) 16 (89%) 18

LAD =left anterior descending artery; LCX =left
circumflex artery; RCA=right coronary artery.
Regional wall motion abnormalities of anterior and
septal walls are considered to correspond to LAD
lesions. Abnormalities of posterior and inferior walls
are regarded as LCX and RCA lesions, respectively.
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Table 5. Relation between the location of CAD
and severity of left ventricular asy-
nergy

Severity of Proximal lesions Distal lesions

Table 6. Correlation between severity of CAD
and that of asynergy

asynergy
Dyskinesis 3 0

15 (659 1(109
Akinesis 12} (65%) 1} (10%)
Hypokinesis 5 4}

8(359 9(909
Normokinesis 3 (35%) 5 (90%)
Total 23 10

Proximal lesions of the LAD, LCX and RCA
indicate stenosis proximal to the origin of the first
septal branch, obtuse marginal branch and anterior
right ventricular branch, respectively.
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Severity of Severity of coronary lesions (%)

asynergy >90 >75 >50 <50
Dyskinesis 3 0 0 0
Akinesis 8 2 0 0
Hypokinesis 4 1 3 1
Normokinesis 1 1 6
Total 16 4 7 ’

Dyskinesis or akinesis are present only in cases
with coronary artery stenosis of more than 75%.
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Fig. 2. Cross-sectional echocardiograms of Case 1.
Left ventricular asynergy is not induced by ISP test in spite of significant ST depression.
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Fig. 3. Cross-sectional echocardiograms and the schematic diagrams of Case 2.
Left ventricular asynergy is revealed by ISP test in the anterior segment. This case has LAD lesions
on the coronary angiograms.
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86.1%, ATHE822% ThH Y, AMICL Y IBENR
HEL R BEMNTIEEA L ho Tz,

2. BEIREB2 Flod s, ZEERCE BRIA
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asynergy OFEBRALW L HEEEZRD . —F, &
BIIREE B D 22 12 filrp 11 1] (92%) T asynergy
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Iz.
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BEEOTER L UBR OB ICHE W= E WY
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