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EE ['SOJH,0-PET 4% (Discovery ST Elite, GE) T OSEM O H 2D W CTHiFEr L 72, OSEM
1:7C subset (1~40) & iteration (2~12) DA A D CTHIZTFMENK L, 3T-MRI & @ fusion I8 {5 T §ij JH 2
FRORIM B IR SCAC R B AR ROT & 7o L, WM (RUFRRIREE) % K& FBP {EW{E & D7 (%Error) %
B L7 WERE 4 240 %Error JEIMHE I, subset & iteration DFLA G DD (10, 8) & (28, 2) TR
04% & 72 o7z, WATHEIREEL, iteration>8 T—EMHNOPORMEEASA Hiv7z. (28, 2] (SRR 25
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& iteration A% 5E 12 £ 1) OSEM #:C 3 FBP #1230l L 72 T BRI BT 2 /R 3 {5 & RS © &, IRIRAYIC

bEHEEZLN.
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Positron emission tomography (PET) T {§ ¢ 1] {5
FRE R 121%, T2 filtered back projection (FBP)
PSR S N L IEAT R BRI & ordered
subsets expectation maximization (OSEM) 7% 12 3%
S DA T R PR B O 8D % & . FBP
B, —RICEEEICENS D, KA o M
WCIIMETES 2% { fF 5 M It (signal to noise
ratio : S/N H) 28K L, WoRATHRZE (B
IRE TR IESS 72 &) 12 & A B BRI E T
Lyailcid, AN)—=2IROT7—F 7727 bek

w1 B KK AR B AR A S R O R R 2200 B
el NSNS R ey S R R R A St
3 R R SR A T SE T

BFA A= v THgE v & —
w4 HHE KR SE T A I RERFgE £ > & —
ZAF 0 254E 11 A 21 H
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(FZIE 3 51: 373-382,2014)

UL27%EDORENHHY, —J7 OSEM 1%, FfiE
4T3 5 subset & iteration (#1) 3K L FH4L[A]
¥) ZEUICERETLE, KAV Y MNEETO
SINDSL L, BEMRIINLDAN) —7IRT —
F 777 bOLLVEESELNED. LaLl,
CNOLDOEMEEICL > THERERNESNS
B RERE 2SR & LT 720, T2 E
ShwEEZLNTET.

FBP {#: & OSEM D LHhsEid, ['*F]2-deoxy-
2-fluoro-p-glucose (['SFIFDG ; I i #H %9 110 43)
#HW7 PETBREICBWTHE LTI THEY,
OSEM D& k28l v Twv 5349, — 7,
[SOJH20 % V> 72 PET #4842 (3 Ip 9 B A 3 Al 12
HHTY, o g &l EsEEO o g
WZENZFBP AL C HW LS. [SOIH0 1
PR AELC #29), FAruarurERET
B ik COMANZIE SN D 72D RIS A 7
ZEHREL, OSEM ikt OIEHIZEIXIZ L A
Efibhicwz v, Lo L, INHZEES Lko
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JRPTINIRZE 70 &SR0 O B ERITIE, Em AT
ThoTHEAY ¥ PHETOSNHLL, A
M) —=2IKRT7—=F 777 DA\ OSEM D
HHERE T2 LEPHLEEZONL. 2O K
I ity MFEE IR ELT 5L,
IRFZWT RGN R BB R R R L2 2 &8
T& %, TITARMIETIE, [POH0 Z T
OSEM {12 & ) FFf# I & 4172 PET W4 0> T 3% fi
CHCHTBEIREE) 12DV T O LG 21T - 72,
RBE.LMiEIE, (region of interest : ROI) & T, fHiH
A OMmZEMASFBP BT 2 EEMEEZH L,
wo, ANY)=ZIRT —F 7 77 b2 E
D5 % T & %, OSEM T F i
7% subset & iteration DA EDOE L KDL L %
HigE L7z

. 5 &

1. fEARSESLUEBEERN

1-1. PET-CT #&

PET-CT #%i& 1%, GE #L:# Discovery ST Elite (STE)
M L7, ZOEEOKEEIL .S cps/kBq, full
width at half maximum (FWHM) (3248 1 cm f7{& T
5 mm (transverse J5 1A]), 5.6 mm (axial /7)), 2
£ 10 ecm 71 T 5.6 mm (transverse), 5.9 mm (axial)
Thb. WEEMtiE, A5 4 AME 375 mm, &
il 7 A LB 157 mm, A& 7 A1 EF 700 mm &
L7z, PET A BT A4 &iFNIL, PET #ff o
ERNCHRIF L2 CTHEEIC L > TRELT. 20D
& XD CT Oz, field of view (FOV) 25.6
cm, 7 — 7 JV# JE 8.75 mm/rot, helical thickness
375 mm, Y — AW 10 mm, A ¥ v YK 156
sec, NUANVE Y F 114, BEEE120kV, EE
Tt 50 mA \ZEEE L7, CT Huf$f%, 56 % PET M
IR B L, 150 % Rk L 7238540 [POIH.0 (#9300
MBq) %, >V ¥ PR 7 (Harvard syringe pump)
% T B S D IRICIR G- L7z, R
T HEIER 05 milsec & L, 20 FPRHEGL7-.
KBS HBEBIZPET A¥ ¥y Y2 IEL, 20O
3D JUEZ AT\, PET {4 (47 slice) % 1%7-.

1-2. MRI EE&

PET W] {§ 1 12 ROI % B 7€ § & BRIZ, 1EHE LS
R R 2 I 2 PE T A 72012, MR EI§ %
F T, PET W[ {% & T4/ H b (fusion) & 1T >
72. MR #2113, &E% 30T ©#iE (GE
% Signa EXCITE 30 T) #H\WTfro7z. a4
I&, quadrature detection (QD) N NI A )V & fHiH
L, ¥ — 7% ¥ A three-dimensional prepared fast
spoiled gradient recalled acquisition in the steady state
(3D FSPGR) % Ji\27z. 3D FSPGR D #if§ 413,
TR 7.8 msec, TE 3.3 msec, band width ==31.3 kHz,
FOV 200 mm, ~ b VU v 7 A4 4 X 256X256
pixels, slice thickness 1.5 mm, &R 1 & L7,
MRI AL FRIICATV, [7] H #2102 PET-CT #RAE
% [ — RN IC TIT o 7z,

2. #WEE

&L, ERC XM BRI, ABED 7%
WZ & DORERR), M H R S /2 BHER MRT TR
RO EE B A%ORT 747 (B
3%, W%, FEE22, 24, 36, 6275, Iy
367) &L, WEREICIIMEOHMR, T —
YOMRAHT 2SI OoWTA YT+ —A Ravt
YRV, SCEICTT AR 7B RF
IO MHEER IO B L, KiEE.

3. PET E{&EB#EK

3-1. FBPRICK 2 EGHBROLYS

FBP £ Tl&, axial 74 )V % & L Cramp 7 1 )V
% (cut off 6.5 mm (GE #112 & 483k 5E)) %
I\ C, transaxial 7 4 V% |21 hanning 7 1 IV ¥
(cutoff 48 mm) #HH L7z, bV v 7 A% A
A 128X 128 pixels, FOV 25.6 cm (1 pixel 2 mm X2
mm) & L7z,

3-2. OSEM %IC & B E{GEEROEHF

OSEM O W& FERE R 121X, GEAL# D v 7
I %7 =7 VUE Point Plus (3D-OSEM) % ffi [l L, z
axis filter (standard) & post filter (#7737 ¥ 7 4
)V %, FWHM 2.19 mm) % f§ \» 72. VUE Point
Plus D7)V T ZLIZIET Y F¥ A4 4 (BRI
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Fig.1 A fusion image of PET and MRI. Regions of
interests (ROIs) were placed in the bilateral frontal
cortical regions.

X EH A ERIE), -~ TIA =T a v
(18F % # A L 7= Flood phantom % JU4 L T 72
T =% % HWTHIIE), T % 4 (single event 2*
S random 7 7~ EREH), #HEL (CTHEIE LD
single - multiple scatter, B GREELZ HEE), WK
IE (CTHEf{EEZHWTHEMIE) PAEEhTs
), FBP % b OSEM & b [A kD T & H w7z
R L 727 — & JLBLFE i o CPU &, Dual Intel
Xeon (J&7% 34 GHz, A E') 40 GB SDRAM)
Thb. FREBSEMTH S subset & iteration D7
EREZ T, W% FHEE L7 subset (1, 4,
10, 14, 20, 28, 35, 40 O 8 f##H, iteration & 2, 3,
4,8 2OSHEZREL, FH408E) OMAE
b THBRATo72. v ) v 7 A% Xk
FOV (&, FBP {L&ffl—& L7z

4. Fusion & ROI DEXFE

MR [ f§ & PET Wi {§ @ fusion % ROI O i %€
&, PMOD technologies ¥ # o v 7 + 7 = 7
PMOD (Ver. 2.7) % f# il L 7z. fusion | |% mutual
information ¥ % > 72, MR W% % L & L,
Z DFFH SR 22 LSS 9 5 PET W% (fusion
W{%) &F M L7z (Fig. 1). BIEEAZE O R EN IR
THC R E I (LU R B #HIR) ~ o ROI X 7E &
TEEIZAT ) 72012, FIAHLLNVD AT A A

O MR W {§%EIRL, O MREELETERD
BEMEIIC ROl 2R E L7z, HEBOKRT 7+
7T b e L7 EGEHiA TR B & 5, Hpe
R THhOREHEE Y £ EURBMIEORED %
ROl Z W7z, ZOROLIZ—ENDKEEST, &
Y &7z PET {1 (fusion [{%) 2B WC, HEE
4 cm OFHAY (#9300 pixel) ZEE L7z [
ROI O & H Al O F¥fE (it g EE (kBg/mi))
wRDTz.

5. FBP i & OSEM D EE#E

5-1. TER R

FBP {# & OSEM % CHAERL L 72 W& 2 /8
ROI % 8¢ 7E L TR & 72 U Re i £ o 351 (kBg/
ml) %, ZiEI Mrsp & Mosem & L, Mggp & A1
ELT )25 Mosem & IEBAL L, Mosewrse
L7

Mosem/rep=Mosem ~~ Mrsp - 100% (€))]

F 72, Mrep & Mosem * W T, £0#TH 5
%Error %3 (2) 25RO 7z,

%Error=|Mosem—Mesp|/Mrgp-100%  (2)

EWEEE 12 B W T, Mosemrsp & %Error & 3K 9
72. %Error I22W T, U 3) 2 S #EEE 4 %D
SEIME [ mean %Error] %= 3K 7z,

4
mean %Error—i; YoError; 3)
Z 2 C, %Error; & 4 %% 5% # @ %Error T& 5.
mean %Error (X FBP (%12 & o THAK S L7z {5
ICBT BT &, OSEMEEIZ X 2L @
ERAFLTEBY, OSEM Lo E =M % 5§

LIREEE LTHW .

5-2. EfROXAT7FEH LUCZEIRE

FBP L TR S AL72 R &, subset & itera-
tion DAL E b %% 2 72 OSEM % THAERL &
NGz b L7z, Zoks, Besas 14
WA RL 2 B B PR, 2 441 B ST AR,
| ZIEEEWHR - MR LE2EM L3217 E
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T B A, BRI BT 5 22 5
e, /AR, BLXOAXAN)—=ZRT7T—=F777 b
D3HB IOV TENE NG 21T > 72, 22
M MREET IR D EVEEZ DN DHERE | HURD
F1EEL, FRC/ A ZXADPRDLZVEEZ LR
LEf{EE—1 5, BLXOAN) =2 RT7T—F 77
7 MR REVEEZ ONLWGE—1 L
L, 3T HHZNZFNIIOWTEIES 4 LHFEM L,
FHHE T L4 A0FHiR = G5 (Ra71) L
72, H§IEE 7 0FIRE L subset X iteration 1
REY, BERE L, AORHMliEE T2 2 Ko
E{§% T ¥ & MR THE AT, ZHBIZB
JAEGROPEERT72. B, AWEIZBIT S
BIEBEROARICELT, BREPSHELYSE
7o, F 72, BiERo ROI (Fig. 1) (2B 5 HWFEED
TEIRE A KO, BEE 4 ZOFMEEZRD 7.

I #% 2

1. mean %Error (Z X 3 b8

OSEM #1128\ T, 4% subset & iteration (2B 1F
% mean %Error % Fig.2 IZ7:9". subset & iteration
DOMAEDHHEIZ L - T, mean %Error 25K X ( %
B L 72. mean %Error D f/MEIX, 04% TH D,
subset & iteration M #% 7E X, (subset=10, iteration
=8] (LU (10, 8) LACi#k) & (28, 2) ® 2 flJH T
& o 7z, WIZ/NE W mean %Error DI 0.5% T
»HY, (4, 12], (10, 4], BLO (14, 3) @ 3 HH
Tholz, INHOF S HEOMAE DY (Fig.
2OPMEIR) IZL72%E, W OWEREIZS
WT b, %Error 78 1.0% R & &2 H, 15D
A3 72 Hr o 72, subset & iteration DFEEIZ LD,
OSEM {£\Z 3B 1) 2 W R4, FBPLIZ L Afl &
<=L

2. Mosewrsp @ iteration (K 2 ZE)

Fig.2 £ V), mean %Error 2505% LT & 72 5 5
18 JH O subset & iteration D LA G HHEITB W T,
subset DFXIEIL 4, 10, 14, HDH\F 28 Tho7z. €
L5 D subset [ZB1F %, iteration |2 & 5 Mosem/rsp
DB % Fig. 3127”9, subset=4 T, iteration D

10

] .

== s
- 78
I 8
-_ 5 X
-- 4 <€
-— 3
e o

~Once B re g ;

Bl i
4 ‘} | %) 20
12 > 5 2 Subset

lteration 40

Fig.2 Mean %Errors with variable numbers of subset
(1-40) and iteration times (2—12) in the OSEM
method are demonstrated with bars. White bars
represent values of the mean %Error equal or less
than 0.5%.

Hhn& & 12 Mosemrsp 28 100% (FBP J:1281F A1)
IO\ 7z, iteration 25 8 DL ET—EfEE 72 D),
PR AMHEAD ARSIz, ZFit B L C subset %
10~28 D% E Tl, Mosemrsp DZALIZ/NE o7z,
subset=10, 14 ® % 4 13 iteration=3 L I, subset=
28 D35 A1 iteration=2 LI I &, A7\ iteration T
L—EMINCRT A EE 25172 ThbbH, subset
DEHTEN 4 LUV T, iteration 2 & » CTHI{ED ST
REREAS R E L)L, DB LEPBELNL o
7.

3. EROXAT7FMEE LT/ 1 XDIEEELT
DEENRE
Fig. 2 £V, mean %Error 2% 0.5% LN & 72 5 72
5 FEFH O subset & iteration DFLA S HEIZBWT,
FRRERL S 725 % Fig. 4 \2R9. FBPVEIC X 5
W, 7—F 777 MIET LA 7RI
BWIBIRE 4 X0 —4 5 (BEEHEEEN
—15) LRVEHEi & 7 - 72, OSEM 0 {§ T
1V 3D subset & iteration DFLA G HEIZEB W
Th, BRI B A M) =2 ROT7—F7 7
7 MAVRNE Dotz 2SRRI A AT T EE
fifilz 3\>"C, OSEM # (10, 8) (H7%80) DM
B3 +4 g T b BT RRED B B & FHl S 7z
A, 7N T EOBURRBREDIZS D EAH T
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Fig.3

104
102 A
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ﬁ B e S
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8 —0—A
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Iteration
104
o
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c d
92 T T
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Relationship between the Mosem/rep and number of the iteration times: subset 4 (a),

10 (b), 14 (c), and 28 (d). If the mean value is equal to that obtained in the FBP image,
Mosem/rep = 100%. The results of each patient (n = 4) are indicated as A-D in the

figure.

B A RXCET 5 AT TRl Cld—4 55 &R ER
fli& 7272,

subset & iteration DFE A 40 DM (Fig. 4c, e)
2R, 48 (Fig. 4b) X° 56 (Fig. 40) O E & D 221
SIRBEDSR R 0 B (R BRI T O S B 2)S
w7 b)) @ATHY, Fig. 4 (IR 70T 74
WHIFRIZBWTUIERTE 5.

Fig. 4 |278 L 72 OSEM { @ % Wi {% 12 B\ C,
Fig. 1 D ROL I BT 2 LBz KO R %
Table 1 127579, subset & iteration DFEN K & { 7
bl BEWREHIEML. $4abb, WEOE
PR 7 A ZNZB B A5 R L Ak R @ TH -
7.

MOERE I BT ORHERIIF L TH - 7.

Table 1 Coefficients of variation obtained on OSEM im-
ages indicated in Fig. 4

Combination of number of

. L Coefficient of
subset and iteration time .
(Product of those numbers) variation
subset= 4 iteration=12 (48) 17.0
subset = 10 iteration= 4 (40) 16.1
subset = 10 iteration= 8 (80) 19.8
subset = 14 iteration= 3 (42) 16.3
subset =28 iteration= 2 (56) 17.8

4. OSEM ZEDFHEHZEROE £ O

OSEM {% 12 3 \» T mean %Error 28 0.5% UL T
(Fig. 2) & 72 o 72 5 fH3H O subset & iteration O #l
HEDEIIBIT 2 KFFlFE R 2 Table 2 12F £
7z.



378

subset=4, iteration=12, S X [=48
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subset=10, iteration=4, S X 1=40

x103
20

0
80 Pixel 0 20 40 60

0
80 pixel 0 20 40 60

20 20

10 10

» a b | c

0 20 40 60

Fig. 4

%0 pixel 00 20 0

60

0
80 Pixel 0 20 40 60 80 pixel

Image reconstructed using the FBP (a) and those reconstructed using the OSEM

with various combinations of number of the subset and the iteration times (b—f). The
product of the number of subset and the iteration times is indicated as S x I in the
images. The profile curve along a horizontal line indicated by the broken-line in each

image is shown under the image.

Iv. £ =

[SOTH0 % HI\272 PET #1238\ T, FBP %
2 X 2 FERERCE % &, OSEM #:02 & A W% (subset
=1~40, iteraion=2~12) % It L 7z. W{E o
FEIL A w1 72 $8 12 (mean %Error) % i\ CREAD
L (Fig. 2), iteration | & % WS AEME B o R fE])
ZRE L 72 (Fig. 3). & 512, R ZEHITAIZ A
a7t L CEHfli L (Fig. 4), ZEREC L%/ 4
A OFAM D I Z 72 (Table 1). Z DFER, subset &
iteration Z WY IZFXET H 2 L2 L), OSEM
T3, FBPEDWEEIZ B 5 W EMEIZ LB S &
5 2 EDSUTRETT, EMENIIC O BN MR O FHERK

MURETH B 2 LATRE S N7z,

1. ZEEZ% subset & iteration

iteration DX %E & 2 2. 72 & & O Mosewrsp D%
B 2 P72 453 (Fig. 3), subset DF%EDY 4 LT T
1%, iteration 1 & o THIR DT REHREEE DK & <
BEL, BELIMEEZGSL I EPHETH - 7.
subset (&, Table 2 D H1 T, 10 L EDFEEH L
LEZ o

] {5 % MY L 7c 4 R (Fig. 4), Z2 M 4 ff e 0%
subset & iteration O F#E (2 BIH 3 A MH[E A A H L7z
(Table 2 @ subset X iteration D JH H ). Fi O 7%,
40 & 42 O W 1% (Fig. 4c, e) 2R, 48 B L 156
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Table 2 Data in the OSEM method with the mean %Error equal or less than 0.5% (Fig. 2)

Combination of number of

. . . Mean %Error
subset and iteration time

Variation in Mosgm/Fep

subset x iteration*

(Index for spatial Computation time for

image reconstruction

resolution)
subset = 4 iteration = 12 0.5% 88.8—100.0% 48 8.0 min
subset = 10 iteration= 4 0.5% 97.2-100.2% 40 3.5 min
subset = 10 iteration= 8 0.4% 97.2-100.2% 80 6.0 min
subset = 14 iteration= 3 0.5% 98.7-100.6% 42 3.0 min
subset =28 iteration = 2 0.4% 99.0-101.0% 56 2.5 min

*: The product of the number of subset and the iteration time was related with the spatial resolution in the OSEM image

in Fig. 4.

(Fig. 4b, f) T2 > b 7 XA b DAk, blurring ®
YCEIZBEE L CEM S REED R R R A AT
Hotz. —FH, AL IR AL L (Fig. 4d), Y7
T EOBEREREDIXS D& HLE, /4
A OEIMA IS NL7D. FEH 80 DA, &
EREA IR D Bl & %2 o 72 (Table 1). L7295 C,
subset & iteration D f& X, mean %Error 7% 0.5% LI
U7 B FL A A D (Table 2) DT, 48 & 5 \»
W56 ANEY) & E 2 Sz

OSEM (2 B 17 % W15 FE A i o 55 g 1 1,
subset 3% <, iteration SV R WERETHE L 4 4.
Table 2 |2 & & & 72 5 FIH D % 7E T O FRAE A RF ]
1%, $925~8%Td o 72. Table ®H1 T, subset
& iteration DFLAA DA, (28, 2), (14, 3), B
L0 (10, 4) O 3FEHEOFRETIE, FIREMRIEH 2
K3y bntT, ERKEELNT.

VI EOBETFESR XD, subset & iteration O FH A
EhbtiL, (28 2) EMTH DL EEZ LN
%€ 1 [ 72 FF i (mean %Error) Tl&, A& b
(10, 8) LW UABETH » 7245, W5 HBeks £
L FERE RO ) 2 A I EREME L 7234, (10, 8)
IR BB SN otz AE DY (28,
2) 1%, EEMICERD LWEEET, H{goZerg
fErentm <, MM bRETHo 7. L7z
Ao T, [SOIH0 % fiv>72 PET i (GE #E#o
PET-CT #£i&) 2B\ C, B E5HIE T OSEM %
HWaE121E, (28, 2) BEBLRFMHEEZZS
nr.

2. RESNEEBEZHORYSM

SR OE T, OSEM #1412 X 1) {5 F3RE i
119 YA, ZEa 7% subset & iteration O % E 1L,
(28, 2] DMAEGDLETH o7, LBARWFETH
w7z GE 48 PET-CT 61 % iV 2354, (20, 2]
HDHIE (28, 2) BWGEAMIZ KL D HERENTED,
SR OMBEEREFAKETH-72. L L, GE
FIZ X B HESEE L [BFIFDG OB RTH D,
[SOH20 Tid, FE#E LM R% 2 WHEMEDL H
5.

['SOJH20 % H\»7z PET #1235\ C, FBP %
L OSEM 0w m M a2 i L 7235 ik, &FE S
OMBRY, 21D HATH A. Reinders 5 O
ZECIE, ¥ 7 subset & iteration D F A G b
1%, (16, 2) TH Y, F 72 Mesina 5 O WL T
1%, (16, 4) LW ) #ERTH o 72, iteration D F%
ElL2H AW IE 4T, subset BSEIL D FfHEKRE
WE WAL, ARFETOMETHER & FHKETH
L5, ZTNBOHEITIIZEIL, BRI U activation
(functional) study |22 DWW 724 D TH A. FBP ik
THER L 7Z2ERICB W TIEORE * Emil
L, OSEM EDMIFIZ BT % =l & ORIfR % i
N, ZFOMBEDE L b &9 7% subset & iteration
DA EDLE Z BEGEMFLE LTWDE. KifgEo &
9 7% FBP EIC X 2B FEE A A L LG Tl
%<, F£72, OSEMEDOT7 VI XA AIZLHETO
3B DRk D 0, RHFIE T ORISR & EEE
DL T E 2\, [SOHL0 % v 7 T ik
DIEKIZDOWT, SHOBMFESFES NS,
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3. REFESLVUSHDOER

FBP {# & OSEM 12 & 2 P4 Bl ) (5 1k o) #
BAEME T A6, EREEE L LT normalized
mean square error (NMSE) 28 H \» 5 i1 51010 —
J5, JRETIKIMAE OMIE 21X, ROI = w5 T
b Tw21219 KEFFlE, RN X 2R
FYRIMTE R, B & % 5 £ 9 BN R mRZE
3B 0, FHLEEAL R LA 0 72 9 2 T RN
DO JRFMILE %, ROI # HWCHIET 5 Z & &1
E LB EOREBEMGOEBNHRFTTH L. 4
FlOMES T, % & O PET Bi{% LIZ#%%E L7z
ROI (2B % S FEIRE O F39fE 12DV TRRGRT L
7o, BRI BT B BRI B R A I T A R
e nbZl bnn, AlNIE, KRB RO %
B9E L (Fig. 1), ROI OF¥fE % K%, FBP i &
OSEM ZFED Lk % 17> 72, F72ROI DEEILH
W, BEEOWBREICB A2EBE BXUS
COMBERE»OHELZEICHBL, T&572
VFHAE IR (FHE) TR &7 ROL 2R ET&
BHTBEHIED B % ol & L7z fEI A 3R L 72,

AR5 CH 72 PET-CT %41 Cl%, PET % &
CT {5 O fusion 28 BETDH V) B TIE D % 73,
RWFZETILH&E MR 2 47w, 22 M7 A b
2N 5 MR H 14 & PET {4 % fusion & & 72,
At g e Lz EATE, BB TH Y, CT I
% & ) IE#EZ ROT & R B AHISIC R E S 5 2 L8
T HE 72 MRI 1% & @ fusion & 1T - 72. MR H %
DML, BHGFRED 3 T OREE XM L7272
O, BWSNEZBHY)EI Y b T A OGS
BoNzw, Lzd5-> T, MR B4 TR g 5HI%
\ZIEWEIZ ROI 2 R%7ET A 2 EAYUTREL 72 D), PET
H{% L D fusion WELICBIFABEL Eholz %
b5,

KR, Birg 4 2B LBEITH L. B
BEEOTFT— 7 DIE5 2 &3/ E o 7297 (Fig.
3), BERAK ARSI LT, ZoOMROZLNE
AT A EDVETHL. 72, 4E ROI
aE L7 DA R (FRBHEE, AIBHSE BH
THH#E 7 &) 122 W TH ROI DK & SRR EZE
ZCHEZINAALESH L. Lol zir-

72 BT, NMSE & & WG L, s micid
BRI 2 E RPN D23 2 WA= B 5
L EEHTOMRE, S HIIREOTBIRICAE LY
72 ROl DR EHEDHFNEEN 5.
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Summary
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To investigate a potential application of ordered
subsets expectation maximization (OSEM) algorithm
for clinical ['SO]H,O PET studies, region of interest
(ROI) measurements were performed on both images
with OSEM and filtered back projection (FBP). Forty
OSEM images were reconstructed with variable
combinations of numbers of the subset (1-40) and
iteration times (2—12). PET scans were acquired using
a PET/CT scanner (Discovery ST Elite, GE), and
3T-MRI images were obtained for fusion images. The
mean values were measured on the frontal cortical
regions in the middle cerebral artery distribution.
Differences of the values between the OSEM and FBP
were evaluated as %Error. Relationship between ROI
mean values and the iteration times was investigated
on the OSEM images. The smallest %Error 0.4% was

measured in the combination of the subset number 10
and iteration times 8 [10, 8], and in that of [28, 2]. The
mean values were stable with iteration number 8 or
more. OSEM image with [28, 2] was reconstructed in
a shorter time (2.5 min) than that with [10, 8] (6 min).
OSEM image with [28, 2] was superior to that with
[10, 8] in the qualitative evaluation. The mean values
on OSEM images with [28, 2] were comparable with
those on FBP images with little artifacts and higher
spatial resolution. OSEM with optimal parameter
setting seemed applicable for both quantitative and
qualitative ['SOJH,0 PET studies.

Key words: [’O]H,0, Positron emission tomogra-
phy (PET), Ordered subsets expectation maximization
(OSEM), Filtered back projection (FBP).



