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Fig. 1 Long axis was manually indicated in the transaxial image (left upper), and resulted
vertical long axial image (right upper) in which long axis was again indicated

manually.
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Fig. 2 Short axial tomograms of defect phantom by oblique-angle reconstruction. Two
sets of images were obtained from different operator (H. B. and M. Y.) using
same transaxial tomographic data and were quite simirar each other.
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XU PD Wi T CV. i3 2hEh, §3%, 1.5%
T3 - 7= (Fig. 3, Table 1).
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Fig. 3 Circumferential profile (CFP) display of the inter- and intra- operator repro-
ducibility of short axial image after oblique-angle reconstruction. In the group
of 4 well experienced operator (#1, top), mean C.V. of observed counts in 60 points
of CFP was 5.1 %, whereas in the group of 4 not experienced operator (42, middle),
mean C.V. of observed counts was 9.2%, and showed large variation. In the 3
successive reconstruction by single operator (H. B.), mean C.V. was 2.9% and
showed best results. Note larger variation in low count area and slope area in
each instances.

WEREIBICBWT, C. V. BRKkEWERE 2R L
7= (Fig. 3).
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Table 1 Inter- and intra-operator reproducibility of
oblique-angle reconstruction. All values are

Table 4 Correlation of relative wall thickness of the

off-axis phantom and counting ratio by

expressed as C.V. % SPECT
TD plane PD plane In water R A B
Interobserver
CVmean CVsd CVmean CVsd TD plane 0.933 0.61 35.26
: . PD plane 0.867 0.68 26.65
#1 relative : M-

(% of max) 6.7 4.1 6.7 4.8 In air R A B
absolute (cts) 51 3.5 3.0 1.8 TD plane 0.948 0.55 45.76
PD plane 0.977 0.58 41.88

#2 relative

(% of max) 8.4 6.1 7.8 6.4

absolute (cts) 9.2 6.7 7.9 7.0
#3 relative

(% of max) 3.3 2.2 1.5 1.5

absolute (cts) 2.9 2.2 1.5 1.5

#1: 4 experienced operator (3 technologist+H. B.).
#2: 4 not-experienced doctors. #3: 3 trials by H. B.

Table 2 Inter- and intra-operator variability of defect
location and counts in oblique-angle recon-
structed short axial tomograms

Item Loc.(°) CR(%) Cts. Slice No.

Inter-observer (n=4)

TD X 1140  40.1 26.8 23.8

sd 4.9 22 1.5 0.5

PD X 118.5  52.1 35.5 21.8

sd 5.7 3.7 24 0.5
Intra-observer (n=3)

TD X 108.0 39.2 26.0 22.7

sd 0.0 0.3 0.0 0.6

PD b 4 114.0 49.3 34.0 20.7

sd 0.0 0.0 0.0 0.6

(TD=total defect, PD=partial defect, CR =counting
ratio)

Table 3 Comparison of quantitativity of defects by

SPECT

Phantom L TD PD
Shimazu in air 0.36 0.65*
in water 0.23 0.50 *

Expected value 0.00 0.44

cf. Tomogscanner 0.25 0.46 *.°

7P (Technicare) 0.68 0.79 *

PLAN 0.37 0.67

* without ATC ° in water
TD=total defect, PD=subendocardial partial defect,
ATC=attenuation correction, PLAN=planar imaging.

R: correlation coefficient, CR=A*WT+B
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L, k& <i1¥sowni- (Fig. 4, Table 5),

Iv. &t ]

M7 SPECT iz W Tid, HMiEIcR 35T
BE, BIODREOREM, HEOZLL, WER
AT ROFHREORIHARE TH 12, Z 0
B, BB oAk b FORE, SlkEGS O,
3REDIEFHERILETH S, kT, LFEH,
EET G, ODFRIR L © X Y IERER RS ASE]
EThY, BEEFREROHECHEFRA LEDbN

23:4.8),

Presented by Medical*Online



728 BE#

.K CIRCUMFERENTIAL FROFILE =% FHANTOM-L (IN WATER) M "
|
| }
[

21 % 6 &5 (1984)

200K~
. ‘n /
== T1/2 !
{1G0OH L '\. J’!
O] . i e
L — o e e
o T3H Tine
’:)H 1 1 1 1 1 1 1 5 - .l
0° 2E0°
#x CIRCUMFERENTIAL FROFILE =%  PHANTOM-S (IN AIR) B
ZOOH[
-
1434}H:
OH ) L L L . . ) L L : )

0°

Fig. 4 Temporal quantitativity (count linearity) in water (upper) and in air (lower) were
shown. In the non-defect area, temporal quantitativity was good, however, half-
life of T1-201 was greatly overestimated in the defect or low count area, especially
in water.

Table 5 Temporal quantitatibity of SPECT

(A) Phantom-L Non-defect Defect All CFP
(in water) (n=46) (n=14) (n=60)
Total defect 77.3+4.9 hr 142.14+78.9 hr 92.4+46.4 hr
Partial defect 77.2+3.8 93.84-20.0 81.1+12.2
(B) Phantom-S WT=70% WT<70% All CFP
(in air) (n=20) (n=40) (n=60)
Basal 75.64+1.0 hr 79.54+7.3 hr 78.246.3 hr
Middle 75.8+1.4 70.3+3.2 72.1+3.7
Apical 76.3+1.4 76.3+4.1 76.3+3.4

WT=wall thickness (% of maximum), CFP=circumferential profile

SPECT half-time results (T1-201: 73 hr)
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Summary

Reproducibility and Quantitativity of Oblique-angle Reconstruction in Single
Photon Emission Computed Tomography Using TI-201 Myocardial Phantom

Hisashi Bunko*, Ichiro NANBU*, Hiroyasu SEKI*, Naoto WATANABE*, Hisashi
SuMiYa*, Masato YAMADA**, Masamichi MATSUDAIRA**, Taiji IIDA**,
Akira TADA*, Kenichi NAKAJIMA*, Norihisa TONAMI*
and Kinichi HisADA*

* Department of Nuclear Medicine, ** Department of Radioisotope Technology, Kanazawa
University Hospital, 13-1 Takara-machi, Kanazawa, 920, Japan

Three-dimensional oblique-angle reconstruction
is necessary for visualization of all of the myocardial
segments in T1-201 myocardial single photon emis-
sion computed tomography (SPECT).

In oblique-angle reconstructed SPECT, exact
correspondance of each myocardial segments is
quite important for quantitative evaluation of TI-
201 myocardial wash-out from stress and red-
istribution images. This study was carried out in
order to evaluate reproducibility and quantitativity
of oblique-angle reconstruction of myocardial
phantom SPECT. Myocardial phantom with
transmural and subendcardial defects, and off-axis
phantom with wall thickness changing continu-
ously from 0 to 23 mm were used. Sixty projection
data in every 6° were aquired using dual-camera
(ZLC) with high resolution collimators connected
to Scintipac-2400 computer system. Oblique-angle
reconstructed images were obtained by indicating
the long axis of the phantom manually in the
transaxial and vertical long axial tomograms.
Reproducibility and quantitativity were evaluated
by creating circumferential profile (CFP) of the
finally reconstructed short axial images.

Inter- and intra-operater reproducibility of rela-

tive counting ratio were less than 6.7 %, (C. V.) and
3.39% (C. V.), respectively. Both inter- and intra-
operater reproducibility of absolute counts were
better than that of counting ratio (less than 5.19;
(C. V.) and 2.9% (C. V.), respectively). Variation
of defect location in the reconstructed image and
between the slices were less than 1 sampling interval
of CFP (6°) and 0.6 slice, respectively.

Quantitativity of counts in the reconstructed
images was poor in the transmulal defect, but was
fair in the subendocardial defect. Counting ratio
was greatly affected by wall thickness. Temporal
quantitatibity or linearity of the counts in sequen-
tial SPECTs was good in non-defect area, especially
when wall thickness was greater than 709, (16 mm)
of maximum.

In conclusion, three-dimensional oblique-angle
reconstruction in T1-201 myocardial SPECT could
be applicable to relative and temporal quantitation
of local myocardial activity other than defect area
for the quantitative evaluation of TI-201 myo-
cardial wash-out.

Key words: TI-201, SPECT, Oblique angle
reconstruction, Reproducibility, Quantitatibity.
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