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Summary

Combined technique with gated planner thallium (T1)-201 images and gated cardiac pool images
were applied to evaluate cardiac hypertrophy and regional wall motion for 13 persons. These subjects
consisted of four normal persons, four patients with hypertrophic obstructive cardiomyopathy (HOCM)
and five patients with asymmetrical apical hypertrophy (AAH). The TI1-201 image and cardiac pool
image were obtained using the gated technique, in which the R-R interval was divided into 16 parts, .
in the 30° left anterior oblique projection. The region of interest (ROI) in the left ventricle was defined
by the threshold method and radially divided into 16 segments in the center of the left ventricular
area. The count ratio, considered as an indicator of regional myocardial contractility, was calculated
using the formula (ED¢—ES¢/EDg) in each ROI. The functional image and histogram, an indicators
of the synchronization of left ventricular wall motion, were constructed by the fluctuation of the phase
distribution in volume curves of TI-201. These indicators were evaluated for the normals and the two
groups of patients.

The count ratio indicated a higher value in the region of the left ventricular free wall and the cardiac
apex in the normals, HOCM and AAH. The count ratio at the septal region indicated a lower value in
HOCM, in spite of marked septal hypertrophy. A significant fluctuation of the phase distribution was
demonstrated in the septal region in HOCM, and also at the apical region in AAH. These findings
suggested that the contractile mode of the hypertrophic heart had an abnormal spatial torsion in spite
of the higher value of the left ventricular ejection fraction.

We concluded that phase analysis of T1-201 images is a useful means for assessing regional wall
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motion and the pathophysiology of the hypertrophic heart.
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Table 1. Left ventricular ejection fraction (LVEF). and SDj, determined by Tc-99m gated
cardiac pool images and SDy, determined by phase analysis of T1-201 images _

Gate CPI

T1-201 phase

LVEF SDp, SD (1-180) SD (181-360)
Normal (N=4) 64+3 8+1 28+2 33+4
HOCM (N=4) 85+9* 1145 4147+ 404£3%*
AAH (N=5) 74413 9+1 33+10 39+10

The LVEF in HOCM and AAH has higher values compared with those of normal subjects. The SDg, in
normals and two patient groups is normal. The SDy, is divided into two compartments in the histogram.
Among the SD (1-180), which indicates a fluctuation of histogram in the outer region of T1-201 phase images
colored by green, HOCM shows a higher value compared with that of normal subjects.

* p<0.01, ** p<0.05 (compared with that of normal)

CPI=cardiac pool image; LVEF =left ventricular ejection fraction; SD=standard deviation; HOCM =hyper-
trophic obstructive cardiomyopathy; AAH =asymmetrical apical hypertrophy.
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Fig. 1. The TI-201 plane images (top) and reconstructed images with T1-201 images and
cardiac pool images (bottom) in normal, HOCM and AAH.

In reconstructed images, T1-201 images are displayed in yellow and the cardiac muscle myocardial
images are displayed in red.

HOCM =hypertrophic obstructive cardiomyopathy; AAH =asymmetrical apical hypertrophy.
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Fig. 2. The average numbers of pixels (middle) and the count ratios (bottom) in each region
of interest, as displayed by circumferential profile curves.
In HOCM, the count ratio at the septal region indicates a low value in spite of marked hypertrophy.
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Fig. 3. The phase functional T1-201 images (top) and global and regional T1-201 volume
curves (middle and right) in a normal subject.

In the functional image, the outer region in green was characterized by downward T1-201 volume
curves and the inner region in red is characterized by upward T1-201 volume curves.

Fig. 4. Traces of wall motion (top) and phase functional images (middle and bottom) con-
structed by the TI-201 images and the cardiac pool images in normal, HOCM and AAH.

In HOCM and AAH, the TI-201 phase functional image shows an abnormal phase delay at the
region of myocardial hypertrophy, although no significant phase delay is noted in the cardiac pool

phase image.
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Fig. 5. The TI-201 phase functional images (top) and a histogram obtained by the phase

fluctuation of TI-201 volume curves (bottom).

The histogram, in which R-R intervals are expressed by 360 degrees, shows a wide pattern with
multiple peaks in HOCM, and a narrow histogram with a single peak in the normal.
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