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Summary

[Purpose] The aim of this study was evaluation of suitability of iterative reconstruction incorporating
collimator detector response compensation (CDR-IR) to °' Tl in myocardial perfusion SPECT that has been
developed and validated with “™Tc and the optimal processing parameters for 2°' Tl and the acquisition
count necessary in order to maintain the image quality and analysis accuracy. [Method] It was examined the
following three items.  Study (D : Comparison of CDR characteristics of ***Tc and ?°'T1 using line source.
Study @ : Optimization of processing parameters using myocardial phantom. Study @ : Estimation of
acquisition count necessary to maintain the image quality, accuracy of volume and washout analysis.
[Result] 2! T1 showed the equivalent of CDR characteristics and ™ Tec.  Subset 6, iteration 16, cut-off
frequency 0.4 cycles/cm were the optimal processing parameters for both of nongate data and gate data. 87
counts/pixel of myocardial count around LAO45 of nongate acquisition data was a necessary condition.
[Conclusion] It was suggested that it is possible to apply CDR-IR to *°''T1. Image quality and analysis
accuracy were improved by using the optimal processing parameters, also it was considered to be possible to
reduce the acquisition time while maintaining the image quality and analysis accuracy, if satisfying the

necessary acquisition counts.
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Fig. 1 Representative Images with region of
interest (ROI) for analysis. A: Left
anterior oblique (LAO) view of acqui-
sition data with region of interest (ROI)
to calculate average counts of myocar-
dium. B: Middle slice image of short
axis data with ROIs for myocardium
and left ventricle to calculate noise,
contrast and standardized myocardial
count.
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Fig. 2 Full width at half maximum (FWHM) [mm] of line source at each distance.

Full width at half

maximum (FWHM) [mm] of line source at 10, 15, 20, 25, 30 cm to compare the collimator
detector response (CDR) characteristics of **™Tc and 2°'TI.
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Noise, contrast and left ventricular volume (LVV) against the images without Butterworth filter.

Noise, contrast and left ventricular volume (LVV) of the image obtained by changing the subset

and iteration without Butterworth filter.

Iteration X Subset).

% 118 mL [ZEWEZ R L7275, subset 2 & 3 T
EEAFHE L Cwice SNOHDORERLD, subset
6, HHIE 70 bR EEL THBY, MH
F# [ % & 8 L subset 6, iteration 16 Zfzi & 72,
3-2-2. Butterworth filter @ cut-off frequency
Subset 6, iteration 16 C @ Butterworth filter @
cut-off frequency & & DTG R % Fig. 4, 5A |2
7R3 Cut-off frequency 2% £ % % 13 & noise &
LVV 1375 <, contrast [ZINENIZAL L 721212 0.4
cycles/em PLFE T4 % L 720 LVV E 0.35 cycles/
em DEWETH D 118mL ISR bADE, Zh
DI IEI3%05E LT\ 72, Fig. 5A IR $HEEE
fliTlE 0.4 cycles/cm T b &\ afii & 7% - 72,
INHORFE LD, nongate 77— %, gate 7 —
7 EbI,
e L7z,

cut-off frequency (& 0.4 cycles/cm % #%

The x-axis is set to EM equivalent iterations (=

223

3-3. #&5® : CDRIR ATORLRIESL T > b
DHETE

METQDOHKEE X U, subset 6, iteration 16, cut-
off frequency 0.4 cycles/cm % F i 72 LB/ S T X —
yeL, LEINENY VPR L. BT
% Fig. 5B, 612/"7 .

Nongate 7°— % |2k 9% noise [ZNEH 7 > b
RS LT3 2 M AW S N7 3 e il 72
225 725 Contrast |3 87 counts/pixel F TILZE L
T\ 7225, 71 counts/pixel PLF TIEHEATFED H i
7zo Fig. 5B OHEFEAMITIX 71 counts/pixel L L
TREL TV RBALLH A Y~ Mg 71
counts/pixel LA CHEHEASFED 4172, Gate 77—
ZIZxF T AR TIE, LVV 1 14 counts/pixel T
TEHEATTED H 7z,

DL oGRS contrast & BAEALLH A7 ~ b
EHERFS 270 OICLERIPEA T~ b oL b
L <, 87 counts/pixel PBELATH - 720



2T DM SPECT (S99 2 3 U X — 2 RHRICEBBHEEOARNRS (T, #b)

Noise

24

22 —
< 20 //
‘s 18 e
S 16
c /

14 /

12 1 L 1 1

0.1 0.2 0.3 0.4 0.5 0.6
cut-off frequency[cycles/cm]
Lvv

130

120 ———4
= 110 el
E J
— 100
) /
E 9 /
© 80
S

70 | 1 L L 1 J

0.1 0.2 0.3 04 05 0.6

cut-off frequency[cycles/cm]

Contrast

° —

5
% 4 /AN
s / \\0—0—0—.
g’ /

2
(%] 1 /

O / 1 1 1 1 1 1 1 1

0.1 0.2 0.3 0.4 0.5 0.6

cut-off frequency[cycles/cm]

Fig. 4 Noise, contrast and left ventricular volume (LVV) against the images using optimized subset and

iteration.

Noise, contrast and left ventricular volume (LVV) of the image obtained by changing

the cut-off frequency of Butterworth filter using optimized subset and iteration.
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changing the acquisition counts of myocardium (described at the bottom of the image) using

optimized subset, iteration and cut-off frequency.
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Fig. 6 Noise, contrast, left ventricular volume (LVV) and standardized myocardial count.
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