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Summary

Digital subtraction angiography (DSA) has been confirmed to be an accurate method for deter-
mining left ventricular function. It is a relatively non-invasive technique without inducing premature
ventricular complexes.

The response of left ventricular function to afterload stress was assessed using DSA for eight
patients with old anterior myocardial infarction and ventricular aneurysm including that of the anterior
wall (averaging 30.3 months after the acute episodes). Their ages ranged from 36 to 65 years and one
patient was woman. Prior to the investigation, we confirmed that a single DSA procedure did not
alter left ventricular function in a pilot study of one patient (No. 8). After initial DSA in the basal
state, methoxamine was infused intravenously (1 to 2 mg/min). When aortic systolic blood pressure
increased by 30 to 50 mmHg, a second DSA was performed for each patient. Left ventricular
volumes and ejection fractions were calculated by the area-length method, and regional wall motion
was assessed by the visual method according to the AHA classification and the curvature radius of
the apical ventricular aneurysm was calculated. Methoxamine induced neither acute heart failure nor
angina pectoris in the present series. The heart rates decreased, and there were a significant increase
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in end-systolic volumes (p<0.05), end-systolic radii (p<0.05), and a significant decrease in ejection
fractions (p<0.02) after methoxamine infusion. In 32 of 40 segments, regional wall motion was un-
changed by methoxamine as assessed by the visual method; whereas, in the other eight, there was a
deterioration. In the basal state, there was no tendency for a more asynergic segment to be accom-
panied by a more severe change with methoxamine. In general, a linear correlation was observed
between increases in left ventricular end-systolic volumes (4ESV) and increases in end-systolic an-
eurysmal radii (4Rgg). However, 4ESV and 4Rgg did not correlate; 4Rgs was much greater in two
patients, who were relatively old. Their aneurysms were circumscribed within the left ventricular
anterior wall, their ejection fractions were relatively increased; and their onsets of acute myocardial
infarction were relatively recent. It is likely that the elevations of blood pressure caused by methoxa-
mine in these two patients selectively stretched their aneurysmal segments. Our results of left ven-
tricular global functions were comparable to those of other investigators whose patients had coronary
artery disease but no ventricular aneurysms.

We concluded that the left ventricle with an aneurysm resists afterload stress as far as total ven-
tricular function is concerned, and that the functional capacity of the left ventricular aneurysm is
comparable to that of other segments of the left ventricle, with a few exceptions.

Key words
Old myocardial infarction Coronary artery disease Left ventricular regional wall motion Metho-
xamine Curvature radius of ventricular aneurysm
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Table 1. Subjects

DSA iz X 3O ORSHEFFM

Age Sex Number of Localization Asynergy EDV EF Intervals between
(years) diseased vessels of MI score* (ml) (%) MI and DSA
1. YK 56 M 1 Anterior 6 170 68 4 months
2. HO 65 M 1 Anterior 3 79 78 7
3. MK 51 M 1 Extensive anterior 4 117 55 15
4. TU 57 M 1 Circumferential 4 174 59 6
5. TO 53 M 1 Extensive anterior 0 136 50 30
6. HS 56 F 1 Anterior-inferior 8 129 29 53
7. KH 36 M 2 Inferior-anterior 6 134 47 74
8. TOd 56 M 2 Extension anterior 8 272 49 53

Abbreviations: MI=myocardial infarction; EDV =end-diastolic volume; EF =ejection fraction.
* Asynergy score is the sum of the scores assigned to each segment. Each segment is scored as —1, 0, 1, 2 and
3 for hyperkinesis, normal, hypokinesis, akinesis and dyskinesis, respectively.
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Fig. 1. Determination of the curvature radius
(R) the of apical segment in left ventricular
aneurysm (An.).

R is the radius of the circle defined by the points,
e, f, and b.

RAO=right anterior oblique projection (30°),
a-b=long axis; b=apical point.
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Fig. 2. Effect of methoxamine (M) on end-diastolic volume (EDV), end-systolic volume
(ESV), and ejection fraction (EF) of the left ventricle with aneurysm.
Note that ESV and EF change significantly after methoxamine administration.

Table 2. Effect of contrast media used in a
DSA procedure on left ventricular
volumes (Case No. 8)

1st DSA 2nd DSA
EDV 272 265 (ml)
ESV 137 136 (ml)
EF 49 49 (%)
Abbreviations: EDV =end-diastolic volume; ESV

=end-systolic volume; EF =ejection fraction.
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Fig. 3. Effect of methoxamine on regional wall
motion of the left ventricle with aneurysm as-
sessed by visual method according to the AHA
classification.

—1: hyperkinesis; 0: normal; 1: hypokinesis; 2:
akinesis; 3: dyskinesis.

In the 32 of 40 available segments, methoxamine
does not change the wall motion, whereas in the other
8 segments there is a deterioration of the regional
wall motion.
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Fig. 4. Effect of methoxamine (M) on the curvature radius of the apical segment in left

ventricular aneurysm.
ED =end-diastolic; ES =end-systolic.

Note that a significant increase in radius is observed in the ES-radius.
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Fig. 5. Relationship between an increase in
end-systolic radius of ventricular aneurysm
(4Rgs) and an increase in left ventricular end-
systolic volume (JESV) after methoxamine ad-
ministration.

In the 2 cases shown by the closed circles, 4Rgg is
relatively larger as compared to JESV.
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