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Fig. 1 A gated MR image on which contours for
attenuation and activity distributions are traced
(Upper left). Attenuation distributions (Upper
right). Activity distributions simulating cardi-
ac-pool SPECT using Tc-99m (Lower left).
Activity distributions simulating myocardial
SPECT using TI-201.
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CARDIAC POOL(@.15)

Fig. 2 A comparison of the cardiac-pool SPECT
images reconstructed from uniform attenuator
model using various attenuation correction
method including PRE, POST, WBP, and
RPC. TRUE indicates a image reconstructed
without assuming any attenuators. NON in-
dicates a image without attenuation correction.

&

CARDIAC POOL(B.15)

Fig. 3 The cardiac-pool SPECT images reconstructed
from non-uniform attenuator model.
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Fig. 4 9%ERROR maps of the reconstructed images
shown in Fig. 3.
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Fig. 5 The myocardia] SPECT images reconstructed
from uniform attenuator model.

DETNVTIX, EMEBESTRELEZLND,
ERECIE, HEOEWCLY, BECERBEL
7.

Wiz, UL Tc-99m 37— & RNE— I E
*RELTYIar—varl, RINGEK 0.15/
cm AW TIRINAIE L7z (Fig. 3). Z 0 H &%
FEL bic, AROBEAELET VL OHENT
BH, KxnEELHA L. Fig. 41213, Fig. 3
n7F—%0 %ERROR #%#7~x34. TRUE L & 5%
Dk, Fig. 3 LREILKETH 5. H—RIUKOHE
K BWER 2SR L7 WBP 3, RPC ¥, R
— BRIUAD BB X Y PR Y EXY, K

Presented by Medical*Online



484 BE %

&< TRUE » 5 $hl., H—RIEIZBNTH
ER+4Tid o7z PRE iz, & 04, TRUE
I < 75 > 7o BRIRHIERS O BRI EREGE, 0.15/cm
ERERA LA, I OWINIRES 0.02/cm & —H7F
INE W, 2k L LT ORI 0.15/
cm XV /hENWZ EREZ L N, BRINMECIEX

VNS WIRIRE E Ve ER I WEEZ b hik.

Wiz TI201 MEESA TR I h - Ry 2
2b—v a3 vOfER% Figs. 5, 6 B X W TR

MYOCARDIUM :(8.18)

Fig. 6 The myocardial SPECT images reconstructed
from non-uniform attenuator model.
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Fig. 7 %ERROR maps of the reconstructed images

shown in Fig. 6.
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Fig. 8 Plot of the average %ERROR of the cardical-pool SPECT images with various

attenuation correction methods.
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Fig. 9 Plot of the average % ERROR of myocardial SPECT images with various at-

tenuation correction methods.
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Fig. 10 Plot of the average % ERROR of the cardical-pool SPECT images reconstructed
using various attenuation coefficients.
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Fig. 11 Plot of the average % ERROR of the myocardial SPECT images reconstructed

using various attenuation coefficients.
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Summary

Effects of Non-uniform Attenuators on Cardiac Single Photon
Emission Computed Tomography
—Simulation Experiments—

Minoru HosoBa*, Hidenobu WANI*, Hinako TOYAMA**,
Hajime MURATA*** and Eiichi TANAKA****

*Shimadzu Corporation
**Tsukuba University
***Toranomon Hospital
**** National Institute of Radiological Sciences

The effects of the non-uniform attenuators on
the cardiac SPECT (Single Photon Emission Com-
puted Tomography) have been evaluated by using
the computer simulation technique. The models
with realistic structures were created by tracing the
outline of attenuators and the activity distributions
on the gated MRI images. Fifteen slices in three
normal volunteers were used to generate the
SPECT images with 64 linear samplings and 64
views over 360 degree. Two types of the models,
the uniform attenuator model (UAM) and the
non-uniform attenuator model (NUAM), were
generated simulating both the Tc-99m blood pool
SPECT (TC) and TI-201 myocardial SPECT (TL).
Images were then reconstructed with the various
attenuation correction techniques including the
pre-correction (PRE), the post-correction (POST),
the Weighted Backprojection (WBP), and the

Radial Post Correction method (RPC). The results
were compared with the true images reconstructed
from a model without assuming no attenuators
and a relative percent error (% ERROR) was
calculated in the cardiac region. The RPC has
shown lowest % ERROR in UAM (11%). How-
ever twenty to thirty percent % ERROR increase
has been observed for NUAM reconstructed with
the RPC, WBP, and POST method. They were
considered to be caused by larger attenuation coef-
ficient used in the reconstruction. Introducing of
an average attenuation coefficient (0.12/cm for
Tc-99m and 0.14/cm for TI-201) in the RPC
method decreased %ERROR to the levels of
UAM.

Key words: TI-201 myocardial SPECT, Tc-99m
gated blood pool SPECT, Attenuation correction,
Radial post correction.
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