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Fig. 1 Cardiac insert model 7070 (CM 7070) (A) and long axial reconstruction images of
CM 7070 without (B) or with (C) attenuation correction. Attenuation in the base of the
cardiac phantom was corrected well on the attenuation-corrected image (C).
Circumferential profile curves (D) for the uncorrected (B) and corrected image (C)
also showed improvement in attenuation in the base of the cardiac phantom. Decrease
in activity in the apical region was more prominent on attenuation-corrected image
(C) than on uncorrected image (B).
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Fig. 2 Cardiophantom RH-2 (A) and long axial reconstruction images of cardiac phantom
without (B) or with (C) attenuation correction. Attenuation in the base of the cardiac
phantom was corrected well on the attenuation-corrected image (C). Circumferential
profile curves (D) for the uncorrected (B) and corrected image (C) also showed
improvement in attenuation in the base of the cardiac phantom.

Presented by Medical*Online



201 ,L\ﬁ}‘j SPECTIZCBIFA NIV AI v rar

S LY Yoa v 7 — 8 ERIUE O RFI 1029

Fig. 3 Moderate decrease in uptake of thallium-201 was
found in inferoposterior wall on attenuation-
uncorrected images (A). Uniform distribution of
thallium-201 throughout the left ventricular wall.
Decrease in activity in the apex, however, was
observed on attenuation-corrected images (B).
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Fig. 4 A: post-stress long axial image without attenu-
ation correction. B: post-stress long axial image
with attenuation correction. C: 4 hour delayed
long axial image without attenuation correction.
D: 4 hour delayed long axial image with at-
tenuation correction. Redistribution in posterior
wall of the left ventricle was clearly observed on
attenuation-corrected delayed image (D) as
compared with attenuation-uncorrected delayed
image (C).
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FRIRBIZ BT, EFEFNS T FREDREIHIIE
MR 2B (Fig. 3), HREEOEMOFAMIZA R T
& o 7261 (Fig. 4) #3280, RSO A H
LBbhs.
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S-L ratio (uncorrected)  S-L ratio (corrected) I-A ratio (uncorrected) I-A ratio (corrected)

Fig. 5 Comparison of S-L ratio and I-A ratio on stress images.
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Fig. 6 Comparison of S-L ratio and I-A ratio on 4 hour delayed or rest images.
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0.01, I-Aratio (£ 0.9440.06 2*5 1.17+0.01 & 7

Fig. 7 A: Decrease in uptake of thallium-201

was demonstrated in septal and infero-
posterior wall on short axis image with-
out attenuation correction.
B: Decrease in uptake of thallium was
improved on short axis image with
attenuation correction. Decrease in
uptake of thallium, however, was
observed in anterior wall on short axis
image with attenuation correction.
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@ Fig. 8 No truncation artifact was observed on
s

transmission image (A). Truncation
artifact was observed at the right chest
wall on the transmission image (B).
However, there was no truncation arti-
fact present surrounding the heart.
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Summary

Evaluation of Simultaneous Acquisition of Transmission and Emission Data
on Thallium-201 Myocardial SPECT

Seiji TomicucHr*, Yoichi Ovama*, Tomohiro Kira*, Mitsuko Kira*,
Rumi NakasHiMa*, Akinori Tsuir*, Akihiro Kojima*, Masanori MATSUMOTO**,
Mutsumasa TakaHAsHI*, Yoshito INOBE*** and Hirofumi YASUE***

*Department of Radiology, ***Division of Cardiology, Kumamoto University Medical School

**Department of Radiological Technology, Kumamoto University College of Medical Science

This study evaluates the usefulness of attenuation
correction on regional myocardial tracer distributions
defined by Thallium-201 myocardial SPECT images
obtained from cardiac phantoms and patients with or
without coronary heart disease. A three-detector
SPECT system equipped with a Technetium-99m line
source and a fan-beam collimator was used for simul-
taneous transmission and emission data acquisition.
All three detectors were equipped with fan-beam colli-
mators. Thallium-201 myocardial scintigraphy was
performed on phantom study and 19 patients. Trans-
mission images, uncorrected and corrected emission
images were iteratively reconstructed with a EM-ML
algorithm. Attenuation map computed from the trans-
mission data was utilized for the attenuation correc-
tion. For the phantom study, circumferential profile
analysis was applied to both datasets of horizontal
long-axis slices through the center of the phantom.
The maximum profile value in the circumferential
profile set to 100% in the normalized uncorrected and
corrected profiles. The uncorrected circumferential
profiles from cardiac insert model 7070 and RH-2

cardiophantom showed decrease in activity in basal
regions which appeared improvement in the attenua-
tion corrected profiles. In clinical study, the inferior-
to-anterior activity ratio, changed from 0.78 £0.10 to
0.97=£0.11 on stress images in patients with inferior
ischemia and from 0.96 £0.12 to 1.152£0.13 on 4 hour
delayed or rest images in normal cases. The antero-
apical wall of the attenuation corrected images,
however, showed a decrease in activity relative to the
inferior wall in normal cases. The increase in activity
in inferior wall on attenuation corrected images was
observed frequently in clinical study but not in phan-
tom study. A presence of scatter from the liver or bow-
els may cause the increase in activity in the inferior
wall in clinical study. In conclusion, transmission scan
is one of the useful methods for the attenuation correc-
tion. Scatter correction, however, is also necessary to
make an accurate attenuation corrected images.

Key words: Thallium-201 myocardial SPECT,
Transmission tomography, Coronary artery disease,
Attenuation correction.
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