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Fig. 1

Hot spot phantom (Derenzo phantom) images by positron CT (PCT) (left) and
by single photon emission CT (SPECT) (right). (Diameter of the hot spots:
2.5mm; 3.0 mm; 3.5 mm; 4.0 mm; 5.0 mm; and 6.25 mm) This phantom study
indicates remarkable difference in spatial resolution between PCT and SPECT,
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NORMAL, (TAMAKID

Fig. 2 N-13 ammonia PCT (left) and thallium-201 SPECT (right) images of a normal
case (Case 2). PCT delineated the posterior papillary muscle clearly, while SPECT
showed increased uptake in the same region.
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- INFERIOR MI CKITAND

Fig. 3 N-13 ammonia PCT (left) and thallium-201 SPECT (right) images of a case with
inferior myocardial infarction (Case 4). Perfusion defect was delineated in postero-
lateral wall by both PCT and SPECT, however, PCT showed thinner myocardium
with significant right ventricular activity.

848 an2s8
KYOTO NIV,

~ ANTERIO MI CHORD)

Fig. 4 N-13 ammonia PCT (left) and thallium-201 SPECT (right) images of a case
with broad anterior myocardial infarction (Case 5). Large perfusion defect in
septal and apical regions clearly by both PCT and SPECT. Increased lung uptake
was visualized by PCT,
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Table 1 Results of PCT and SPECT myocardial images in 11 cases

Case No. Age Diagnosis

PCT findings SPECT findings
1 35 normal normal normal
2 31 normal normal normal
3 58 normal normal normal
4 52 MI (inf) lat defect lat, inf defects
5 50 MI (ant) ant defect ant defect
lung uptake
6 52 MI (ant, inf) sept, ap, post defects ap, post defects
7 48 MI (inf) lat defect lat defect
8 59 MI (ant) ap defect ap defect
9 67 MI (subendo) lat defect lat defect
10 56 MI (ant, inf) ant, postlat defects ant, postlat defects
lung uptake
11 66 MI (inf)

postsep defect

postsep, inf defects

MI=myocardial infarction; ant=anterior; inf=inferior; lat=lateral; sep=septal; ap=apical; subendo=

subendocardial
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Summary

N-13 Ammonia Myocardial Positron Computed Tomography
—(1) Comparative Study with Thallium-201 SPECT—

Nagara TAMAKI*, Michio SENDA*, Yoshiharu YONEKURA*, Shusei KoDAMA*, Hideo
Sain*, Shuji TANADA*, Kiyoshi MURATA*, Kanji TorRIZUKA*, Yutaka KONISHI**,
Toshihiko BAN**, Hirofumi KAMBARA*** and Chuichi KAWAI***

* Department of Radiology and Nuclear Medicine, ** Department of Cardiovascular Surgery,
*** Department of Internal Medicine, Kyoto University Medical School

Myocardial positron computed tomography
(PCT) was obtained in 11 cases and the images
were compared with thallium-201 single-photon
emission computed tomography (SPECT). The
myocardial PCT was performed at rest after 10-
20 mCi of N-13 labeled ammonia injection using
whole-body multislice PCT device (Positologica
T1I).

The PCT clearly delineated 2.5-3.0 mm hot
spots while the SPECT barely showed 5.0 mm hot
spots of Derenzo phantom. The myocardial images
looked better in PCT because of the better spatial
resolution and count statistics. The myocardium
looked thinner and the papillary muscle was
visualized by PCT. The PCT also showed the right

ventricle in each case. Furthermore, PCT detected
increased lung uptake of ammonia in 2 of the 8
cases with myocardial infarction, suggesting
presence of pulmonary congestion. Perfusion
defect was clearly seen by PCT as well as SPECT.
However, the cardiac short-axis and long-axis
sections which were easily obtained by SPECT
were useful for the localization of the lesion.

We conclude that both PCT and SPECT were
valuable for the assessment of coronary artery
disease.

Key words: Positron tomography, N-13
ammonia, Myocardium, Thallium-201, Cmission
CT.
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