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The Study about Application of LEAP Collimator at Brain
Diamox Perfusion Tomography Applied Flash 3D
Reconstruction: One Day Subtraction Method

Jong Sook Choi, Woo Young Jung, Jae Kwang Ryu
Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose: Flash 3D (pixon® method; 3D OSEM) was developed as a software program to shorten exam time and
improve image quality through reconstruction, it is an image processing method that usefully be applied to
nuclear medicine tomography. If perfoming brain diamox perfusion scan by reconstructing subtracted images by
Flash 3D with shortened image acquisition time, there was a problem that SNR of subtracted image is lower than
basal image. To increase SNR of subtracted image, we use LEAP collimators, and we emphasized on sensitivity
of vessel dilatation than resolution of brain vessel. In this study, our purpose is to confirm possibility of
application of LEAP collimators at brain diamox perfusion tomography, identify proper reconstruction factors
by using Flash 3D. Materials and methods: (D The evaluation of phantom: We used Hoffman 3D Brain Phantom

99m,

with " Tc. We obtained images by LEAP and LEHR collimators (diamox image) and after 6 hours (the half life
of ®™Te: 6 hours), we use obtained second image (basal image) by same method. Also, we acquired SNR and
ratio of white matters/gray matters of each basal image and subtracted image. (2) The evaluation of patient’s
image: We quantitatively analyzed patients who were examined by LEAP collimators then was classified as a
normal group and who were examined by LEHR collimators then was classified as a normal group from 2008.
05 to 2009. 01. We evaluate the results from phantom by substituting factors. We used one-day protocol and
injected #"Te-ECD 925 MBq at both basal image acquisition and diamox image acquisition. Results: (D The
evaluation of phantom: After measuring counts from each detector, at basal image 41~46 kcount, stress image
79~90 kcount, subtraction image 40~47 kcount were detected. LEAP was about 102~113 kcount at basal image,
188~210 kcount at stress image and 94~103 at subtraction image kcount were detected. The SNR of LEHR
subtraction image was decreased than LEHR basal image about 37%, the SNR of LEAP subtraction image was
decreased than LEAP basal image about 17%. The ratio of gray matter versus white matter is 2.2:1 at LEHR
basal image and 1.9:1 at subtraction, and at LEAP basal image was 2.4:1 and subtraction image was 2:1. @ The
evaluation of patient’s image: the counts acquired by LEHR collimators are about 40~60 kcounts at basal image,
and 80~100 kcount at stress image. It was proper to set FWHM as 7 mm at basal and stress image and 11mm at
subtraction image. LEAP was about 80~100 kcount at basal image and 180~200 kcount at stress image. LEAP
images could reduce blurring by setting FWHM as 5 mm at basal and stress images and 7 mm at subtraction
image. At basal and stress image, LEHR image was superior than LEAP image. But in case of subtraction image
like a phantom experiment, it showed rough image because SNR of LEHR image was decreased. On the other
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hand, in case of subtraction LEAP image was better than LEHR image in SNR and sensitivity. In all LEHR and
LEAP collimator images, proper subset and iteration frequency was 8 times. Conclusions: We could archive
more clear and high SNR subtraction image by using proper filter with LEAP collimator. In case of applying one
day protocol and reconstructing by Flash 3D, we could consider application of LEAP collimator to acquire better

subtraction image.

(Korean J Nucl Med Technol 2009;13(3):102-109)
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Fig. 2. Protocol for One-day Subtraction Method

Fig. 1. Gray-to-White matter ratios (A) and Signal-to-Noise ratios (B) were analyzed using Hoffman Brain
phantom. Circular ROI in hot spheric lesion was used to define signal activity, whereas circular ROI out of
Brain was used to define noise activity.
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DIAMOX count: 79~90k
Basal count: 41~46k
Subtraction, count : 40~47 k

Y Al LEAP ZAE719] HE0f 23t A7t One Day Subtraction Method

Subtraction, LEAP, Gaussian 8mm
10 1

DIAMOX count: 188~210k
Basal count: 102~113k
Subtraction, count : 94~103 k

Fig. 3. Hoffman 3D Brain Phantom Imaging were acquired LEHR and LEAP collimators.

Zb Apo] ghg "rTe?] B AR BgE 3 F3ick W
A A A 2 Ad uil HrE aigeR 2t o
-O_

$ ATE Bl 44 Bkt
e i,

Ed
=

7

rFI
0]

—_

7t HE71014 E53 AR E 5793 23 LEHR A #
7Y 2 FdollA= 41~46 keount, 7 WA QG FFolrl=
79~90 keount®] Al5=2|7} ST} 07|14 A WA &
& Fatol| sigE AL, & WA S 71A ol siE Tk 4k
ZRIHE o]85to] Fatol|lx] 7| AE kRt A=) A4
= 40~47 keount”} S WUty LEAPS] 79 7| oA
102~113 kcount, F35}o]| 4] 188~210 kcount, Z1Akol| 4] 94~103
keount7} &7 =|¢]ct.
W of| A A2 FA4E Flash 3Do]| Gaussian LEE AH8-5}
o A7-d< skeick LEHRO] 739 714 9 Fo} FAofA=
< 7 mm=E(e} G| 9] Z-- Cutoff 4=0f i), 74t
FAoAE 11 mm=z A S of Aol AZR] Al
LEAP®] 79 7|4 4 s} Jdolx= FWHMS 5 mmE,

105

=11, AlofstlckFig. 3).

LEHR, LEAP 24k} 7|4 ek 94 197)9] Sel 4
SNR s}, Wit suid g Aksspr) 918 et o
AF 1079l 4] ROI(region of interest)ES IHCHFig. 3). &
Pk L 5 mme] FAR 74 shck

SNR-&- LEHR 7|# JA4}a} v wahd 37% 7haste] Lhe
w131, LEAP 7H4F 9JAte] SNR-2 LEAP 7]#] 3Atat v)wa}
H 17% ZrAsko] UehgtiTable 1, 2).

s 3t w2 o] vji= LEHR 7]14 GAlollA 2.2:1 7H4F
Aol 1.9:12 Z4=] 9131, LEAP 7|14 FAelAE 241 3t
Ab GAFell A 212 SAEIch

»

etxt Fofol Eot

wel Sofa} Belohd W BES oz A4
3 B4 9

sF3itk. LEHR H&7|2 253t 131

olgick. 714 B 33} AR FWHMS 7 mm, ZH4F G4t
2 11 mmz AR Zo] 24sisick LEAP 4
712 S5 159 Bt el B AL Z14oA e

e rlo



8t
10

&t71& M133E M3z 2009

Table 1, For Phantom Imaging Gamma Camera equipped with a LEAP/LEGP be used. These Numbers are Signal to Nosie Ratios of Basal and

Subtraction Imaging

LEAP Basal SNR

LEHR Subtraction SNR

signal noise Ratio signal noise Ratio
18138 1188 153 19391 1827 10.6
16705 1258 13.3 19252 1925 10.0
16231 1351 12.0 19412 1972 9.8
17036 1499 11.4 19895 2001 9.9
18741 1711 11.0 20643 2031 10.2
20539 1931 10.6 21413 2090 10.2
21764 2097 10.4 21842 2188 10.0
22072 2215 10.0 21692 2321 9.3
21503 2272 9.5 2097 2488 0.8
20357 2268 9.0 19953 2619 7.6
19098 2203 8.7 18857 2699 7.0
18100 2111 8.6 17865 2710 6.6
17541 2041 8.6 17160 2667 6.4
17430 2055 8.5 16981 2630 6.5

Table 2, For Phantom Imaging Gamma Camera equipped with a LEHR be used., These Numbers are Signal to Nosie Ratios of Basal and

Subtraction Imaging

LEHR Basal SNR

LEHR Subtraction SNR

signal noise Ratio signal noise Ratio
11372 450 25.3 10640 650 16.4
11046 419 26.4 11218 715 15.7
11050 386 28.6 11297 789 14.3
11114 418 26.6 10952 866 12.6
10607 497 21.3 10267 919 11.2
9607 599 16.0 9495 926 10.3
8917 690 12.9 8940 922 9.7
9074 757 12.0 8854 959 9.2
9793 790 12.4 9250 1043 8.9
10543 821 12.8 9912 1172 8.5
11076 874 12.7 10524 1295 8.1
11499 939 12.2 10849 1382 7.9
11814 993 11.9 10839 1422 7.6
11774 1005 11.7 10606 1432 7.4
11193 1009 11.1 10229 1431 7.1
80~100 kcount, F3}of]A 180~200 kcount® ZAE|ch Siemens JH|E 0|83} One-day subtraction method 2
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Fig. 5. Brain Diamox scans be used LEAP collimator.
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