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Tablel Multi-center trial sites
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Fig. 1 Segments evaluated by visual assessment. Each
short axial view of basal, middle and apical region
was divided into 6 segments. Apical region
(segment 19) was evaluated on vertical long axial
view.
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Fig. 2 Mean scores in each segment on noncorrected
stress images in normal male and female. Higher
mean score was observed in anterobasal region in
female and inferoposterior region in male.
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Fig. 3 Mean scores in each segment on scatter and
attenuation corrected stress images in normal
male and female. Lower mean scores were ob-
tained with scatter and attenuation correction than
those without correction. However, higher mean
scores were observed in segment 19.

Table2 Comparison of diagnostic performance between SAC and NC images by visua analysis

LAD RCA LCX

NC SAC NC SAC NC SAC
Sensitivity 22129 (76%)  23/29(79%)  17/24(71%)  19/24 (79%)  15/25(60%)  19/25 (76%)
Specificity 32/35(91%)  27/35(77%)  28/40 (70%)*  34/40 (85%)*  37/39 (95%)  37/39 (95%)
Accuracy 54/64 (84%)  50/64 (78%)  45/64 (70%)*  53/64 (83%)*  52/64 (81%)  56/64 (88%)

SAC: attenuation and scatter corrected, NC: uncorrected, LAD: |eft anterior descending artery, RCA: right coronary
artery, LCX: left circumflex artery. *: statistically significant (p(] 0.05).

Table3 Comparison of diagnostic performance between SAC and NC images by visua analysis (prism 3000)

LAD RCA LCX

NC SAC NC SAC NC SAC
Sensitivity 6/8 (75%)  8/8 (100%) 3/6 (50%)  5/6 (83%)  5/8 (63%)  7/8 (88%)
Specificity 19/22 (86%)  16/22 (73%)  17/24 (71%)*  21/24 (88%)*  20/22 (91%)  21/22 (95%)
Accuracy 25/30 (83%)  24/30(80%)  20/30 (66%)  26/30(87%)  25/30 (84%)  28/30 (93%)

SAC: attenuation and scatter corrected, NC: uncorrected, LAD: left anterior descending artery, RCA: right coronary

artery, LCX: left circumflex artery.

OoD0oO00o0o0oooooooooooooooo
00000 Mann-WhitneyO UDDOOOOOOO
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Table4 Comparison of diagnostic performance between SAC and NC images by visua anaysis (GCA-7200)

LAD RCA LCX

NC SAC SAC NC SAC
Sensitivity 16/21 (76%)  15/21(71%)  14/18(78%)  14/18(78%)  10/17 (59%)  12/17 (71%)
Specificity 13/13(100%) 1113 (85%)  11/16 (69%)  13/16(81%)  17/17 (100%)  16/17 (94%)
Accuracy 20/34 (85%)  26/34 (76%)  25/34 (74%)  27/34(79%)  27/34(79%)  28/34 (82%)

SAC: attenuation and scatter corrected, NC: uncorrected, LAD: left anterior descending artery, RCA: right coronary

artery, LCX: left circumflex artery.
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Fig. 4 Short axial stress and delayed images in a 32-
year-old male without CAD. Reduced tracer
accumulation was observed in the posterior and
posteroseptal wall on both noncorrected images
(A). Improvement in tracer distribution was
obtained with scatter and attenuation correction
on both images (B).
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Fig. 5 Short axial stress and delayed images in a 27-
year-old female without CAD. Reduced tracer
accumulation was observed in the anterobasal and
posterior wall on both noncorrected images (A).
Improvement in tracer distribution was obtained
with scatter and attenuation correction on both
images (B).
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Fig. 6 Short axial stress and delayed images in a 63-
year-old female with CAD. Reduced tracer
accumulation was observed in the anterobasal and
posterolateral wall on noncorrected stress image
(A). Reverse redistribution was observed in the
anterobasal wall and redistribution in the pos-
terolateral wall on noncorrected delayed image
(A). Reduced tracer accumulation on the stress
images, reverse redistribution and redistribu-
tion on the delayed image were more clearly
demonstrated with the scatter and attenuation
correction (B).
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Fig. 7 Short axial stress and delayed images in a 72-
year-old male without CAD. Reduced tracer
accumulation was observed in the inferoposterior
wall on the noncorrected stress images (A).
Redistribution in the inferoposterior wall was
suspected on the noncorrected delayed image (A).
In this case, ischemia was suspected in the RCA
territory. With scatter and attenuation correction,
tracer accumulation in the inferoposterior wall
was normalized on both stress and delayed images
(B). However, reduced tracer accumulation was
observed in the anterolateral wall on the stress and
delayed images with scatter and attenuation cor-
rection (B).
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Summary

Multi-center Study for the Evaluation of Clinical Usefulness of Attenuation
and Scatter Correction on 2°1T| Myocardial SPECT

Seiji TomicucH*, Shin-ichiro Kumita*2, Jun HasHiMoTo* 3, Tomio INOUE* 4,
Y oshiyuki Nomura*®, Junichi Emoto* 8, Kenichi Nakaama* 7 and Tunehiko NisHiMura*8

*1Department of Radiology, Kumamoto University Hospital
*2 Department of Radiology, Nippon Medical School
*3 Department of Radiology, School of Medicine, Keio University
*4 Department of Nuclear Medicine, Gunma University School of Medicine
*5 Department of Radiology, Mie University School of Medicine
*6 Department of Radiology, Handa Municipal Hospital
*7 Department of Nuclear Medicine, Kanazawa University School of Medicine
*8 Department of Radiology, Kyoto Prefectural University of Medicine

The aim of this study was to evaluate the clinical
usefulness of attenuation and scatter correction (AC,
SC) on a 2°'T| myocardial single-photon emission
computed tomography (2°1TI SPECT) as a multi-cen-
ter trial.

With a dual-detecter and a triple-detector SPECT
systems with a %™Tc¢ transmission source, simulta-
neous transmission/emission tomography (TCT/ECT)
was performed on 38 patients with angiographically
coronary heart disease (CHD) and 26 patients without
evidence of CHD. Stress and delayed attenuation and
scatter corrected images (SAC) and uncorrected im-
ages (NC) were reconstructed.

On NC images of normal cases, influence of attenu-
ation was greater in male than female. In comparison
of 201T| distribution between male and female, sig-
nificant decrease in 2°1T| activity was observed in the
inferoposterior wall in male and that was observed in
the anterobasal wall of the left myocardium in female.
Such a difference in 2°1T1 distribution between male
and female disappeared on SAC images. On the diag-
nostic performance for the identification of CHD,
SAC images demonstrated improved specificity and

accuracy valuesin the right coronary arteria territory
(RCA) with visual analysis statistically. Sensitivity
value in the RCA was also improved, but it was not
statistically significant. Sensitivity value in the left
circumflex arteria territory (LCX) increased without
decrease in specificity value on SAC images. In the
left anterior descending arterial territory (LAD), sensi-
tivity value increased on SAC images. Although
specificity value decreased on SAC imagesin LAD
territory, it was not statistically significant.

The difference in 29171 distribution between male
and femaleisimproved in normal cases by attenuation
and scatter correction on 2°1T| myocardial SPECT.
Diagnostic performance of CHD is also improved by
attenuation and scatter correction, especialy in territo-
ries of which specificity in assessing the absence of
disease have been suboptimal. In conclusion, attenua-
tion and scatter correction on 2°1T| myocardial SPECT
is considered to be clinically useful.

Key words: 29T myocardial SPECT, TCT, Scat-
ter correction, Attenuation correction, Multi-center
trial.



