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Summary

A study of left ventricular border movement, together with timed recordings of change of X-ray
absorption in cardiac border, has been carried out by using a low-dosage X-ray imaging system (JEOL
Dynamic Scanner) which developed newly as a whole body computerized tomography (CT) appara-
tus. This method corresponds to usual roentgen kymography (Rky) and electrokymography, but dif-
fers in having a ultra-low dosage. It also permits the appointment of projectile X-ray beams together
with digital quantitative measurement of absorption data. The name designated for this method is
“X-ray Microbeam Kymography ” (Mky).

Methods: Patient was placed in the supine position and left ventricular movement was observed
for a few seconds while the patient held his breath at deep inspiration. In addition, the same case study
was made employing Rky in the upright position, CT scanning and echocardiography. These data
were compared with those obtained by Mky method.

Subjects: The maximum excursion and mean velocity of left ventricular lateral wall were meas-
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ured in normal subjects and in cases with old anterior myocardial infarction, high output state and

pericardial effusion.

Results: In comparing Mky with Rky and Mky with CT with respect to maximum excursion of
left ventricular border, excellent correlation was obtained (Fig. 5, 6).

When the excursion of left ventricular border was measured by Mky in each case, it was 7.6+
1.0 mm for normal movement, 4.6+1.3 mm for old anterior myocardial infarction, 9.6+1.7 mm for
high output state, and 2.2 mm for pericardial effusion. The tendency for motion was almost the same

as that observed with Mky and CT (Fig. 7).

When the Mky-obtained mean velocity of the left ventricular lateral wall was compared with the
UCG-obtained velocity of the left ventricular posterior wall, velocity at the posterior wall was generally
faster. This was especially notable in cases of old anteior myocardial infarction (Fig. 9).
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Fig. 1. X-ray contour of the heart and lung by JEOL Dynamic Scanner (Upper) and
digital imaging in rectangular area of the upper panel (Lower).
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Fig. 2. The optional positions.

Left upper: The optional positions are appointed including left cardiac border, on X-ray contour.
Right upper: positional difference of X-ray lucency when scanning is done on A line. A horizontal
axis expresses an address and a vertical axis does X-ray lucency. Right lower: The upper panel is

magnified horizontally. This is the basis of Mky.
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Fig.3. Example of Mky observed before and after inhalation of amyl nitrite in normal

subject.
A blocken line expresses the border between the heart and lung, that is, left cardiac border.
Distance between A and D is measured as excursion (E) and AB/BD is measured as mean velocity.

Distance between A and C shows one cardiac cycle.
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Fig. 5. Correlation between Mky and Rky about the excursion of left lateral border.
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Fig. 6. Correlation between Mky and CT about the excursion of left lateral border.
®: a case of left ventricular aneurysm after myocardial infarction.
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Fig. 7. Comparison of excursion about left lateral border movement between Mky, CT and

Rky in each group.

(@): an impossible case to measure Mky due to poor motion.
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Fig. 8. Comparison of movement of left lateral border by Mky with that of left posterior

border by CT and UCG.
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Fig. 9. Comparison of mean velocity in each group (Mean velocity of left lateral border

by Mky and that of posterior border by UCG).
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Fig. 10. Waves of Mky about each position on left cardiac border.
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