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AT L O PET EEA~OILH
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BE WMEEFZWEROMEMEET 7 VIS LS (RO BE)RZE ¥ A 7 4 (ProASSIST) O #)
WEBNOICHE KM, KO AT LI, A XMWt T A2 b~y TEMIBZAKR, "B ProASSIST
RUERR L7z, Al SOYATLARIEFB L CRARERN A X % Hv7: PET Rk &, #ECHREE
IZIBH L, ROIGZEDHEN, BLUROIMEIZOWTHERDO VY= 2 7 Vit HEHRE L 7.

ProASSIST TIZF HEIIZEH WA BT END. TOBRIHOEEIZBNT, FHOAT L A (8/16

ATAA)TYZa T IVEENLETH-72. L2L,
EOTHWURDOTZ 2T VEDGE L) Er o7z

| AT 4 Adr7: V) OFRAERERIE Z OIS ERFR %

ProASSIST i£IZ & W5 /- ROLEIE, ¥ =27

WEOHBEGERETH 7. TRODERNS, KV AT 4L, ZOEEEPRBIFTCHL 2L, Lid

EBANOICHD TR TH L Z L HRENT.

Ky AT LTIE, BEIFHEREDZEDINIA

B T O L7280, v a T IVEICHART, IV EBNGHIPTRTHLEEZLND.

L. B0 &I

i, PET, SPECT O 4 fgEA M EL -2 &
"o, INLOMEFHFLEOESYER, +4b
L, B eHecERTEY, AFENE LU
Pl SERERFZE R0, S 611, EESORE,
BIER OFMANDIEHIZ O WTHELAE T » Tw
L1, BEFMTEEY 2RO 0B, 4F
(2, EEMROME, BIWEHOFHIZICHT 2720

* A AR B RERIF 78 T
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ok [E] V7 JEER SR v ¥ —
ZfF 1043 23 H
R 1045 A 27 H
BURIGE KT - KETHEE S 5-7-1 (T 565-8565)
EVIERERE Y 7 -
A AR b RERIF 78 I
AT #FA

(M=% 35: 733-740, 1998)

(2, BOoNEGET— 5 R EERN O EEIY
WZREMME L5 Z sk &E Db, —F, PET,
SPECT [jf$ % 7€ 5 19\ Zf#AT 3 2 72 0 11X B Lo
B (RO X ENEEDVATT K THL. LirL, ROI
EE¥ECL, MEICMAEET A 2 L, fHldE
FENAANED LT L 2 b, (FERES 22L&
ZEOMBEEIEE SR TWw, &612, IhE
THOY =272k 5 ROIFREFEETIE, L&
RIE S DIE2, ROIGEEIZEBMEZY K CTHEM D
EZOHND.
INOORMBESRMRET Lk LT, i
P 7 VIIHED CREEFZETE{R O ROL H
Ba%E v AT L (ProASSIST, £ K EHEM T 3¥)
HEHFESINTWEY, 40, FEEHELIE, 20
ProASSIST # BN EERIIEHT 5 2 L w5t L,
A ZMpht 7 x> b=y 7%2ER LT ProASSIST
VTR 2 TICHAAAT. RIRETIE, K “E
PWH" ProASSIST % IE% B L VEATAKEM A X %
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w7z PET Bl &, #EAEREE CICH L,
ROI X ED#HAEME, B LU ROIEIZDWTHEk
DY =2 TIViE & EHRRE LR R AR 2.

. AFEsLUHE

1. BT X2 b7y TOER

YT A vy 7L, RO RS R 2 AR
BLOHEL, Tttt 2 MELTEHL
72dy 7= ETH Y, Lim b OREIRET 7
2O &2 LiZvy TH{ER L7, Fig. 112t
TX b2y TOFERLT.

2. B 0

FEERIZIE, RE 13kg & 15 kg O 2 HO BN
Y=V Kke Az, 18 | R (PS5 BE) &
L, KiZEBICE 272, LTFO#YEERL, T
THRBERERT AT By SEBR TR SHIZHN ), FER L 72,

AT EE M€ 79V 1 X1, Deley 5D D)z
e UCfER L 72, BMLERGTH, 4 X & ot
WAL LD FREHEA L, AT AL 7. #EF
FREEE, BFEEFREAPD 05-2.0% 1+
YRAZENATo 7. BRAOEMERD D, i
NEEAEIRIZEY) = F L o AT —F I EaiEA L.
%m%@maw&u,bmfxwﬁmm;bﬁﬁ
L7z M 8F (EEF 1 mm, £ &4 10 cm) % HEFREE
TIHNSESIRIIFA LA T—TVEDEATS
ZEIZENITo .

3. PET £§&

PET EBRIZIX, &OMRES AT 1 A PET #i&
(ECAT EXACT HR/47, Siemens) & Fl\v 727, A%
EE, 47 274 ZADOWE{%% 3.1 mm [HIETH(%
TLIENUFETH Y, HEFFLIIBITLEDZE
s (FWHM) (X, i@ 2 7 4 AAT 3.7
mm, $f 50T 4.1 mm CTH5H.

PET ZE5R (3 M 2 MLIERCHT H 3 X UNERL 4 KEfé %
AT o7, A X4E, LR FEC &) RRERE A
L, NLWRAE L 72, /&% 72134 KBREDFHIR
\ZHTF—=FTIVERIFEALL. Z0%, HEAZ T PET
AXF ¥ F—IHHALT, L—¥—E—LIZLVEHE
A AR O E X272, PET EEh O RREE
Fi2 05-20% DOt YR AIZE DITo72. b

35 %& 8 %5 (1998)

R20 R30

\ | v > QuE™ I~
/ ‘///\/ \ A ] { \\
\/ % \/ \/\/\////IIV%'\,\/
OOZN\D D Vane g
20 and 30 mm rostral from the external auditory
meatus, respectively. Shadowed areas: Specific

VA S,
\/\/\/
Fig. 1 Examples of ROI segment maps. R20 and R30%:
ROls.

FYAIvvaryA¥y ok, Rllits &Rk
R WE L2, WEICE, £hER BO-H0
& BEFEDG % w7z

150-H,0 (58-74 MBq/kg) ($FHIk 7 7— 7 v & D)
5 L7:. PETH#IE S 6, 10830, 204
3] &, SO-H 0 $2 5-8F i H ey 1247 - 7.
IR 7 — 7 vi, HENHRIL Y A7 4 (BF) D%
HBFAZIF AL, M O RE A sy 12 =
% — L 7:. BE-FDG (29-41 MBq/kg) (& ##k 71 7 —
FE DG Lz, PETHIE (1457100, 245
[, 54 4[], 2043 1 [8]) (&, '"8F-FDG 4% 5§ i1
54T - 72, BF-FDG % 5%, 5, 15,
25, 35, 45, 60, 80, 100, 120, 150 ¥, 3, 4, 5, 10,
15, 20, 25, 30, 40, 50, 60 4\ BRI % FRILL,
Mg OBgEE*HERMs v FL—arhy o
% (1480 WIZARD™3” 775 v 7)) T#ll%E L 7-.

M4 27 a3 — 2 EEORIEL, BF-FDG %5
B, BLUOKE%I109B&I4T-7-.

PET Mj{%(X, Hanning 7 4 )V ¥ —% W\ T
Ny rTayzyya FECE)FERLE. B
A & s L= 2 Wb 4 — 7D
T 743K, RETEEHEE 30~
N—= kXY FETLY E ORI RN HEE
XD E L2, —$EE L (Lumped Constant) (2
&, 045 & fwv7cio,

4. T — AR

B o N7 PET B3, KFHEOM 74 &
DIFE A HIET A 720, BRI 5-15 B[Ol
ALFR AT\, Lim 59 ORGEEIRET 7 N 5 A 1@
g7z T RATICIE, Fig 2 \RL72AEH 16
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Normal Brain Ischemic Brain

Dog 1 R20 R30 R20 R30
100%

CBF

Dog 2

Fig. 2 PET images used for the evaluation. CBF: Cerebral blood flow, CMRglc: Cerebral
metabolic rate in glucose. R20 and R30%: 20 and 30 mm rostral from the external
auditory meatus, respectively.

1. Selection of a segment map 2. Determination of a mid line 3. Determination of a contour

4. Determination of specific ROIs 5 6. Setting of ROIs

Fig. 3  Anexample of ROI setting procedure for ProASSIST.
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Cortex (R20)/Left

) Cortex (R20)/Right
Thalamus/Left
Thalamug/Right

Cortex (R30)/Left
() Cortex (R30)/Right
() Nucleus caudate/Left

(O Nucleus caudate /Right

Fig. 4 Examples of ROIs set by ProASSIST or manually. R20 and R30%: 20 and 30 mm
rostral from the external auditory meatus, respectively.

D PET Eif§ (A7 4 A) e,

ProASSIST |2 £ % ROI &XE Tl&, B IZHE-
T, MEROI = HEBECE L 7. §74bbH, Fig.3
WRT LI, WHiETrE7 A2 bwy 7o %R
L, IEP#, 8504, B X OMEE ROI & IT5# L
FRRREFRELL. FO®K, LT AY b7y
TEER S %, M ROI * HEHECE L 7.
%$B, ROl # A4 X, PET D5 f#kE (FWHM:
3.7mm) ZE LT, EET7mmIlZELL.
ProASSIST Ti&, IE##E, $$E ROIIE~¥ 7 A %
Hwix a7 VEBEICLD, GHREI
SNAKES!D EIHEN B T AN F—HAMET )V T
ALIZEDEABMICRESND. $£/, £ A
by TIIEHETIVICED T HEMICER S
N55. ROIEDRITIZIE, K (ER), BIKE
(fEf) BL U R20, R30 LNXWVEE (EA) D&
ZF 8 DM ROI % F\27- (Fig.4). %8, R20, R30
ISEE2 WA, FRFN 20 mm, 30 mm
DRGTEIRRTA 74 A% RL, TRHEDATA AL

BT 245E ROLIZREIKEE, $UR, BLUHED—
#HTad B (Fig. 1).

7=aT7NZLB ROIRETIE, ERRLFE—
AT7A4ALEDOBIK, BIKE, BRI, BEH 7T
mm D2 ROl % ECAT ¥ 7 h 7 = 7 (ver. 7.0,
Siemens) ¥ VW TV = 2 7 VIEICE VECE L7
(Fig. 4).

ProASSIST & ¥ =27 JVIZ X % ROI &ZEH
EREI DZEDME, B L U ProASSIST (2815
Wi ERO~Y Z 2 T VEIEO A HEIZ X 5 ROI
X TE RIERE M O 7 OFRE 1213 Student D -R5E %
F\w 7z, F72, ProASSIST |2 & % ROI i E##{E
FER OB S R W% & B & 1w, BLUOER
Fh & 1 1B D il D 7= DR RE V213 Z T EC & 53 B AT
% (Two-factor factorial ANOVA) & 7z, p<
0.05 (MiflltRsE) * HFE L L7,
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WA= 522 W Bl B B ROI 3% 7€

A: CBF (ml/min/100g)

U AT LD PET EEE~OICH 737

120
a: Dog 1 b: Dog 2 c:Dogl&?2

 100[ y=1.01x + 0.56 M y=1.02x + 1.20 [ y=1.00x + 1.92
n 2 2 2|
= sof R2=0.99 | R2=0.95 s | R2=0.98
2
g 9 [
&~ st -

201 r

0 .
0 20 40 60 80 100 1200 20 40 60 80 100 120 0 20 40 60 80 100 120

: Manual
B: CMRglc (4 mol/min/100g)
60
d: Dog 1 e: Dog 2 f:Dog1 &2
- 507 y=0.99x + 0.30 I y=1.08x - 3.04 Fy=1.03x -1.12
%) | R2=0.95 | R?=0.97 | R2=0.97
7 40
9]
< 30 3 L
e
& ot L L
107 i r

e
0 10 20 30 40 50 600

10 20 30 40 50 60 0
Manual

10 20 30 40 50 60

Fig. 5 Relationship between the ROI values determined by ProASSIST and manually. CBF:
Cerebral blood flow, CMRglc: Cerebral metabolic rate in glucose. x: Cortex (R20),
&: Thalamus, [J: Cortex (R30), ©: Nucleus caudatus. R20 and R30%: 20 and 30 mm
rostral from the external auditory meatus, respectively.

. 2

1. WEMHIROBRTEE €T A > b7y TOBEICH
(CREY 2 %5t

ProASSIST Ti, WHMOFEL LT X vk
<y TOERGEABNIATbN L. ARG
Tld, Fig. 2 IZ/RLIZARI6ATA ADH) B 8 A
TAAZDOWT, HEREESNHBIHRO~Y =2
TNMEIEX T o7z, T b b, B = g
(CBF) T8 ATA AHO6ATAR, TDHLIE
M TIEERATAABGATARA)DT =2 TIVE
E&fTo 7z, ButEfCHECm{% (CMRgle) Tid 8 &
FAAHF2 AT A A (RMATHZED 1/4 AT 4 R)
DY =aTIMEERITo7:. £/, IE%, EO
BITHLE, EEWMTIEI8 ATA AR 3 ZAT4
A, EMMTIIEATAAFSATIS ANV =2

TIEIE %17 - 72, R30 L)L OB E{E T
X, EXF74 R @BATAR)IZ2WTT=a T
BIEDLEREEBD o7z, —F, HEER%
D TAZ b=y TR, €EAFTLAIZO2WTY
—aT7IVEER T 7.

2. RERFREICRIY 25T

ProASSIST |2 & % ROI % ERFM L, BMI0 T
&=, B ESEEgI I BV TEFREFNRTIAT( R
71 3501039 5323401069 5 THYH, T
NOBES Y= 2T VEREDHE (FNEI 4.59
057 7k 467£1.085) LW FEIZE, o7,
F 72, ProASSIST (2 X % ROI iXEHRIERREIC
(&, HEABEEEG TR g, ERN L R
i, BLUOBRIMRERFO~Y= 2T VIEEDOHFED
BCTHEELRERI o7,
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3. ROIEICEIT 34257

Y ZaTIB LU ProASSIST IZE D RE LT
ROI 7 5 EHE S L7-4l (ROL i) O A % % Fig.
SIRLZ:. BYREHE, BT E T y=1.00x
+1.92 (R?=0.98, R (ZAMHMRED), I HRT
dy=1.03x—1.12 (R?=0.97) ThH > 7-.

Iv. # =

ProASSIST Ti%, SNAKES LI 2 4 )L
F—H/MET L T) LW % HOTEEE 2
FRRAEZE SN D, KikA e MM PET Mif§ (A
HEWT A 7 A 2) @I FECTd A Z LX T TIlHh
LEXNTWVDY, ANoKETlE, EEBL0BE
AT I % {ER L 72 4 XBROREIRMTF A 5 4 2 % F v
72 UL, A X E DS TR A S
A AL OERMTAT A ALV ENL DT
bbH. TOWE, BHROLEIIBNT, FHD
ATAATYZ 2T MEIEZIT ) LED - 7-.
REARMT A 7 A A TLIREERT A 7 4 A £ 0 M YA
L., ZOI LY, GHROBEBGE R LT
WhHEEZLNL. 72, EFERICHN, il
TYZ2aTMEIEZ{T 572 A T4 AD% L, HifL:
B EBG AT EE{E TS E LA T A
ADG ot TNHLOMERIE, KIEODH S EM
TR OHEREVPHL VW Ex/RLTW
5.mmdﬁTLftﬁ%uﬁtnfwaﬁﬁﬁ

, BEACHFER IS ClEBK Mt s Mm% 2 LT %
%ﬂﬁ@ FRENTR>TWE, ZOZ LD,
HERBREE TIEE LA T A A0 L h oo B
HO—2THs. 72, ¥CHE I T
MEH{§ TIERIHSAPEELZ L, HHOEE)
AREAREECI LTV ~REEZOND, &8,
G, =2 T IMEERE LA - SIEDOFEE
EIREL ORI OWTIERET L e h o7, 414
DIFEETH L. — 15, ProASSIST 2L h ROI
RERRERRCIE, WEREICBTAY =TI
BIEOHEIZ L bEE o7z, ZOZ LR, <
=2 7 MEIEDOH I ROI BESRIERF IR & 22
FHIGREWIEERLTWD

ProASSIST |2 £ % ROI fX @R, BNt &

35 % 8 5 (1998)

Mm%, BEHEmGEOVWTAOgLG =27
VEREDHE L VAEEIZE» -7, LrL, Ih
1D AT A AD ROl ZLERHOILETH )
VL L 72K D A T A AZDWT RO GEGE % 47
IHER L, T -, R—A MERERfE )
EZ LN v = 2 7OV ER e R O KNG 72 KA A
ENd. F7o, BENMEIEREFLO Y 7 MIxd
FTLERAAE L > TOET 2. SEOFREA,
HLENTTOIBIE L TEZLINETHLD
L7 &b, ProASSIST DEREME AT iR FLAT T
HHZEIIHLLTHS.

Y= a2 TN B LV ProASSIST FEIZE W fd o
fmmﬁmm%@fi B e %, Bk ARt

f%@b\’d‘iw)i BEOIEFIZRGFTH Y (R?>
O%F@S) BRI S %l 5 o & £
1®Lﬁf%0t.~ﬂb@ﬁ%@7ﬂl7w3
£ U ProASSIST {512 £ ) 1% 5 7172 ROI it 78 [7] 55
TdHb I L%ERLTED, ProASSIST (& Fat 46
F (A BRI, Bk ) DA T Re T
hrtEZOLND

ProASSIST (LER/KRZ W2 B1F % ROl s E fE ¥
EREMAT) OB ESN Y 7 M TH D,
Erf# e g RO~ Y AR W ov =2 7 L
ECEDATH. 72, SOIOMETE, I,
LT AY IRy TIZONTH Y2 T IVEIE®
1To7:. LHL, S0~z 27 VEREIL RS
FHREEDTETH Y, M2 ROIBRIZIEA
B BBEEEMZ T v, LA T,
ProASSIST 2 & % ROI FxEEIZ L 1), ROI Bk
Y= aTIVCRETAERELILRT, LK
B ROMEDPE SN LD EEZ LN D

V. #& &

B A% R 5 35 W D5 € 7V 126D (WGl
13 (ROI) HEIF%5E > A 7 L (ProASSIST) O B4 £
E~OICf il s/, BB LORAREL A X
BT A RmuE, #AHEWEIZBWT
ProASSIST DE{EMEIEHEF TH Y, 155472 ROI
HIZ~v =27 WVEDEELERIZETH-7-. 215

DIERIE, KL AT AP LEREBRTOMEDE
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Summary

Application of a Semi-automatic ROI Setting System
for Brain PET Images to Animal PET Studies

Yuji Kuce*, Nobuo Akar*, Koji TAMUrA*, Manabu YAMapa®*, Naoaki TaNizakr**,
Tadatoshi HasHimMoTto*** Mitsuaki IMANISHI*** Mie SHiOMI***,
Yoshio IsHipaA**** and Naoto HASHIMOTO*

*Institute for Biofunctional Research, Ld.

**Sumitomo Heavy Industries, Ltd.
***Takeda Chemical Industries, Ltd.

****National Cardiovascular Center

ProASSIST, a semi-automatic ROI (region of inter-
est) setting system for human brain PET images, has
been modified for use with the canine brain, and the
performance of the obtained system was evaluated by
comparing the operational simplicity for ROI setting
and the consistency of ROI values obtained with those
by a conventional manual procedure. Namely, we
created segment maps for the canine brain by making
reference to the coronal section atlas of the canine
brain by Lim et al., and incorporated them into the
ProASSIST system. For the performance test, CBF
(cerebral blood flow) and CMRglc (cerebral metabolic
rate in glucose) images in dogs with or without focal
cerebral ischemia were used.

In ProASSIST, brain contours were defined semi-

automatically. In the ROI analysis of the test image,
manual modification of the contour was necessary in
half cases examined (8/16). However, the operation
was rather simple so that the operation time per one
brain section was significantly shorter than that in the
manual operation. The ROI values determined by the
system were comparable with those by the manual
procedure, confirming the applicability of the system
to these animal studies. The use of the system like the
present one would also merit the more objective data
acquisition for the quantitative ROI analysis, because
no manual procedure except for some specifications of
the anatomical features is required for ROI setting.

Key words: PET, Dog brain, ROI, Elastic model,
Image processing.
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