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Fig. 1 Serial positron CT images at the midventricular
level in a 35-year-old patient with hypertrophic
cardiomyopathy. The narrow cavity of the left
ventricle is observed on the third to the fourth
images. The myocardial images demonstrate
asymmetric septal hypertrophy.

RA and LA =right and left atrial; RV and LV
=right and left ventricles; DA=descending
aorta; ant=anterior; lat=Ilateral wall of the
left ventricle; septum=interventricular septum

Fig. 2 The right panels display schematic representa-
tions of the myocardial wall thickness at three
contiguous levels. The wall thickness was
measured by contrast enhanced X-ray CT
images (left panels) at the same level of the
positron CT images (middle panels).
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Fig. 3 The upper right panel displays the third (12—
18 sec) image at the level of the left atrium in
the same case as in Fig. 1. The regions of intrest
were placed on the image in areas correspond-
ing to the ventricular septum and left atrium.
The myocardial and atrial time-activity curves
were obtained from these region of interest. In
this case, regional myocardial blood flow was
calculated by the first to the seventh frames.
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Fig. 4 Examples of the regional myocardial blood
flow patterns in the same case as in Fig. 1.
Regional myocardial blood flow (m//min/
100 gm) was calculated at three contiguous
levels.
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Summary

Measurement of Regional Myocardial Blood Flow with 13N-Ammonia
and Fast Dynamic Positron CT in Patients with
Hypertrophic Cardiomyopathy

Katsuya YOsHIDA*, Masahiro ENDO**, Toshiharu Himi*, Masaki SHUKUYA*,
Yoshiaki MasuDA*, Yoshiaki INAGAKI*, Hitoshi SHINOTO**, Nobuo FUKUDA**,
Toshiro YAMASAKI**, Takeshi INUMA** and Yukio TATENO**

*Third Department of Internal Medicine, Chiba University School of Medicine
** Division of Clinical Research, National Institute of Radiological Sciences

Quantitative noninvasive measurement of re-
gional myocardial blood flow is necessary to
facilitate detection and evaluation of cardiac
pathophisiology. In the present study, we per-
formed fast dynamic positron CT using 13N-
ammonia and examined this possibility in 4
patients with hypertrophic cardiomyopathy. 13N-
ammonia (5.6-13.0 mCi) was injected intravenously
as a bolus from the antecubital vein. Serial 6-
second imaging for 2 minutes was initiated at the
time of tracer injection.

Myocardial 3N activity was determined by
assigning regions of interest (ROI) over the myo-
cardium that had more than 25 mm wall thickness
measured by contrast enhanced X-ray CT. In these
ROIs, corrections for partial volume effects and
spillover of radioactivity from blood were not
needed. An arterial input function was determined

noninvasively by assigning a ROI over the left
atrium. Arterial 13N activity was highest in the
second to the third frames (12-24 sec). It rapidly
declined thereafter. Myocardial 13N activity rapidly
increased, reached a plateau in the sixth to the
eighth frames (3048 sec). Regional myocardial
blood flow was calculated from the myocardial
I3N activity in this frame and integral of the
arterial 13N activity to this frame. Regional myo-
cardial blood flow calculated by this technique was
64.6+15.9 m//min/100 gm.

Our preliminary work indicate that in patients
with hypertrophic cardiomyopathy, regional myo-
cardial blood flow can be quantified noninvasively
with 13N-ammonia and fast dynamic positron CT.

Key words: Regional myocardial blood flow,
13N-ammonia, Positron CT, Fast dynamic study,
Hypertrophic cardiomyopathy.
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