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Summary

The shift of the heart during systole within the thorax was measured using bifurcations of the
left coronary artery as cineangiographic markers.

Biplane coronary cineangiography was performed in 13 normal subjects and 6 patients with non-
obstructive hypertrophic cardiomyopathy (HCM). The spatial coordinates (X, Y, Z) of the bifurcations
on the cineangiograms were measured using a motion analizer-digitizer-computer system. The systolic
excursion of the motion of a bifurcation located at the anterior-basal point of the heart was 1.4+0.1
(£SD) cm leftward, 3.0+0.3 cm caudally and 2.5+0.1 cm anteriorly in normal subjects. In the cases
with HCM, on the other hand, the bifurcation moved 2.2+1.1, 2.7+1.2 and 2.240.6 cm during systole,
respectively. The movement at the apex in the normal subjects was 1.7+0.2 cm rightward, 1.5+0.2 cm
caudally and 1.5+0.2 cm posteriorly, although the direction was reversed as compared to that of the
anterior wall of the cardiac base. The amplitude of the excursion was also reduced at the apex, sug-
gesting the systolic twist of the ventricular wall. The excursion of the apex in HCM was 0.6+1.7, 1.5+
1.8 and 2.5+ 1.4 cm, respectively, toward the base of the heart as in the normal subjects. The maximum
speeds of these motions were 34.0+£9.2 cm/sec leftward, caudally and anteriory at the anterior-basal
point and 36.2+7.3 cm/sec rightward, caudally and posteriorly in the normal subjects. The maximum
speeds corresponding to these points in HCM were 34.3+5.1 and 26.2+10.1 cm/sec, similar to those
in normal subjects. During systole, the cardiac motion was complicated, but the heart moved ap-
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proximately 3 cm with the instantaneous velocity of approximately 35 cm/sec. There was also a small
difference in the distance and direction between the normal persons and the patients with HCM.

In conclusion, this considerably great motion of the heart in the thorax must be considered when
its excursion is analyzed non-invasively using echocardiography or angiocardiography.
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Fig. 1.
from biplane coronary cineangiograms.
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Antero-posterior (A-P) and lateral films are used.
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Schematic representation of the method of calculation of the coordinates (X, Y, Z)
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Fig. 2. Schematic representation of bifurcations digitized on the biplane coronary cine-

angiograms (A-P and lateral films).

P1-P3 are labelled on the left anterior descending artery (LAD), and P4 is the bifurcation of the

marginal branch from the left circumflex.
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Table 1.

Direction and amount of movement on each axis connecting the points on the left

ventricular surface during systole in normals and patients with hypertrophic

cardiomyopathy (HCM)

P1 P2 P3 P4
Anterior Anterior Apex Lateral
Base Mid Base
(LAD LCX) (LAD mid) (LAD apex) (LCX marg)
X axis (left | right)
Normal (Direction) (left) (right) (right) (left)
(Amount of 1.4+0.1* 1.3+0.2 1.7+0.2 2.9+0.1
movement)
Hypertrophic (Direction) (left) (right) (right) (left)
cardiomyopathy ~ (Amount of 2.2+1.1 2.1+0.9 0.6+1.7 1.8+2.7
movement)
Y axis (cranial [ caudal)
Normal (Direction) (caudal) (caudal) (caudal) (caudal)
(Amount of 3.0+0.3 2.3+0.2 1.5+0.2 2.9+0.1
movement)
Hypertrophic (Direction) (caudal) (caudal) (caudal) (caudal)
cardiomyopathy  (Amount of 2.7+1.2 2.8+1.0 1.5+1.8 2.4+0.8
movement)
Z axis (posterior [ anterior)
Normal (Direction) (anterior) (anterior) (posterior) (anterior)
(Amount of 2.5+0.1 1.6+0.3 1.54+0.2 2.4+0.8
movement)
Hypertrophic (Direction) (anterior) (anterior) (posterior) (anterior)
cardiomiopathy (Amount of 2.2+0.6 1.6+1.3 2.5+1.4 3.3+1.6

*: mean+SD, cm.
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Fig. 3. Changes in the coordinates of bifurcations of the left coronary arteries during

a cardiac cycle.

P1; LAD-LCX, P2; LAD mid, P3; LAD apex, P4; LCX marginal.

Arrows indicate the R wave of ECG.

Table 2. The maximal spatial speed of the movement of the left ventricular surface points

P1

Anterior
base

(LAD LCX)

34.0+9.2%
34.3+5.1

Normal
Hypertrophic cardiomyopathy

*: mean+SD, cm/sec.
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Fig. 4. Changes in the spatial vectors among points on the left anterior descending artery

during cardiac cycle.
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