1.1 PET
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123 jomazenil LUK I single-photon emission computed tomography

ZRAVWV-EREROBREBE : 72V IIFRISIELDLEE

B NVEERIE L SRS | RAERER L T EDET

AARIERN ' A xR 2L SRR -8 I

VA TFERKRFZESZE MR INEL S
020-8505 /& F IR L 19-1

CEFERNRE YA r7ubnrbrF—
020-0173 /& FRos ARG IR A FE IR T8 3 2R 348-58

1 LI

Jibd Y IR D12 M PAZEMEIR 221 L 0 | & o M SR SE I O FEFTE MK UM ek s BT 5 2 &
DHHILTWDS, ZOMATHFRIME ML, WMIERABOEEDOREIZL VRO L O RERICHEIN
% B A BERIE O TSR Ly WIHIZANENIR 2§k 3E & B4 M & cerebral blood volume(CBV) % AN &
% Z & TH ML & cerebral blood flow(CBF) A #EHrd 2 UEHME (KM B B sne) 2@ <. MERE
WK LR o7t b S HICHERENE T LTS & CBF HIR T2, 2 0 Bef T Ik # 4 ek
oxygen extraction fraction(OEF)73 JU 3 % Z & TH42 U3 & cerebral metabolic rate of oxygen(CMRO,) (%
MEFFSN D, ZOREZANFERE VD, FERENIDIIKRTT 2 L REEELRAL 72D CMRO, &
HERFC & PICAR AR IRE b 2 AR ZE KR D 1Y,

B R AU & JiE 5 N BHB) IR R PAZEVEIR A 2 Ff DB 2B W T, BN 2~ 9 OEF @ &%, ko
MR M AR Z M L= FRIK - CTH D Z ENFEH SN TR Y ) MATHEINO@EE & ShTnd
340 UL, BB A T OEF IXEHMIZIE positron emission tomography(PET) TD & LG5 Z & N T
&7V, PET IZEBOEKREOKE, SEH, BFE~ORBERRNR EOMBETA BRIEHTE 2
W, PET b & LT, X fiff % K&EoE\KIMA single photon emission computed
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tomography(SPECT) N i IRKIGSH ST b, T2 6, MK SPECT IZB W T EILIEME CTH DT
4T I REFH L CTHE S5 K0S JEIREE & 5 WIS SSPE (cerebrovascular reactivity : CVR)
O TIZOEF ® EFEZ/RLTY koM mBEIEZE M L2 TFRINFTHD Z LR ST
W5, LinL, 7EH YT FITiE Stevens-Johnson JEMEREZ X U & Lk x 2BIWER 288 0 | BEE
MNCEN B D 10 5o T, e, METHhr O EWVEE CERNERZRET 22 FENEERD,

BT, TADADE B O 7512 Pl-iomazenil(IMZ) SPECT 23BA% S 41, BRISH Eh T\ 5, IMZ
SPECT % KAMY-ER R E %M iE 12 35 1F % benzodiazepine receptor binding potential % 39~ & i1, M
B oD A AL R 15 8 D W ITBESE N B ALIEZ OEFRITIK T35 'V, ZOEMA B =X Ln 5 IMZ DE
FERIINEIIRRAEMEREZ 2 L oBFICB VT, CMRO, T2 Z L n@E s Tnd P, OEF
IXPEFHAYIC CMROL/CBF OB TH 5 Z & /5. CMRO, % IMZ R AN 2 7= IMZ #£74R/CBF |
OEF # KT Z ENTRIND 'Y, ARBFZE Tl I ES B IRPAZEHRAZ IR A28 C SPECT I281) 5 IMZ
HERR/CBF WG N T v 4 Y7 REUSHEBEEBIZE > TRb 2B RFEFRO BB E 2 >0 % PET
\Z X % OEF [Hif% % gold standard & L CHijlA & AFFEIZ TRET L 72,

2 MEBLVHE

2.1 ®%

2007 £ 10 A 7225 2010 4 11 H £ TOHIM CTLLUT OS2 7o 3IEF 2 fifm 1288k Lz, DHNEE
RS2 O —RIAM S BIRPAZE A RE . )BVIREEALEDN RN E B 2 SN D, 3iEE 6 » A LINIC —EMERKE
MAFEED D VI ERABFOBEEN DS, HHFEEFENSAN LTS, SMRIL KR BE R FE 2 720
Ny KERIEZ R T HEOMEIMBEN D 5, LM E27- LZERNIT 70 i, Zd 55 PET
AN AIRE T o 72 64 B (NHHEBMIRIEZAE : 27 B, NEABIIRPAZESE : 24 6], I RIMEIRIEZ2SE « 8 4l
HORAMEIAIRPAZESE 5 1) Zxtg e Ui, MERNT M 50 B, 2ot 14 B, Flix 31 0D 82 5% (P
Fifin 61 m%) Th oo,

AW I A NG O M ZE B S OKBMHIT-26002 45 TH Y, PET Z#MfTT2FH T XTIILETA 7+
— AL Rarvr hEEREGLE,

2.2 PET A%

PET & (% SET-3000GCT/M(Shimadzu Corp, Kyoto, Japan)Z i ] L 7=, A& 0> 22 [ 45 fif e 13 - hE
35mm ThHYH ., AT A AEX 26mm Thd, AY e ifigEEE, MY oA 270 bnr v
MCY 1750(Shimadzu Corp, Kyoto, Japan)(Z CTERK L 72 "0 &\ 7=, C°0,74MBq ® 20 43W Al & W CBF
%, 0,74MBq @ 20 3 A2 X W OEF %, C°0444MBq W A#EIZ LW CBV Z TN ENER L=, CBF
& OEF 775 CMRO, Z & L7z 17,

2.3 SPECT I %

SPECT #%£{& |3 PRISM3000XP(Shimadzu Corp, Kyoto, Japan) % fifi i L 7z, AIEE D 2 T A A& 4.45mm
T %, CBF I & I oo fiff B2 8 13 N-isopropyl-p-['**I]-iodoamphetamine(IMP) T, & f:% 13 '*’I-IMP dual table
autoradiography(DTARG)#: & flV 72 '8, 'PLLIMP 111MBq O #EB#E 10 43 % (BRI 217V, Bk
DFSTRENEE 2 E U7z, "PIIMP #9720 %I 782 Y 5 2 F 1. 0g 2% 5 L. 30 H#%ICHO P IMP
111MBq % §#7% L 72, #1E O "PLIMP #i & [ CUUE 2 B 44 L 58 /0 @ dynamic INWEZFT -7, 55
NTNET —4% 10 DTARG AHE Y 7 MZ X0 EEBEBEZIER LT, 0~28 DT — &% TEEFHIF(T & ¥
V7 2 RATMRANCBF %, 30~58 yDF —X CTT7 v 47 I NATRKFE CBF Z#Hl7E L., &5I(Z CVR %t
M LU72, CVR(D)NI[(T &V T I FAMK CBF— 2§ CBF)/Z# M CBF] X100 TE® L 7=,

T, FEEETPLIMZ 2 AR E L, §FEN S 2 B 46 0% ICIUEZ Bl L 28 23 OUEE & 17
S, BONEIET — & L0 FHEREITV IMZ ERE#Z2EK L7 ' " Three-dimensional
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stereotaxic regions of interest template (3DSRT) % H T, H{&{HFE 12 XV IMZ HEA{5/CBF Wi % 1Epk L
72
2.4 T—HEH
F T PET. SPECT H{#IZ3 T, 3DSRT Z MW THRMBNRKEER CTH D 5 oD BLAEI
(precentral, central, parietal, angular, and temporal) Z 1% L. Z OEHEZFH L7z (Fig. 1) 2%,

Fig. 1. Diagrams showing some of the regions of interest (ROIs) in a three-dimensional stereotaxic regions of
interest template (3DSRT). The white ROIs (precentral, central, parietal, angular, and temporal segments)

indicate territories perfused by the bilateral middle cerebral arteries.

51T, IMZ HEFEFE/CBF B4 CIm /et z R Lz, 2R oREFNZIBVT, w8 H KK Eh
JIl% K¢ "1 #E 38k @ PET-OEF fii & SPECT-CBF f&. SPECT-CVR fE. SPECT-IMZ #£f&2/CBF [t & % bk L 7=,
NG DOREITIE, EREREEZITV, HBMREE B HEBE L, SRE S%UTEZAERMEL Lz,
Fo. EEEE 10 LSRR REZITV., ST A =X —DIEFEEZRKDZ L Z A, PET-OEF i : 44.4
+3.8(mean+=SD)%. SPECT-CBF ff : 35.9+4.4 ml/100g/min, SPECT-CVR & : 36.8+9.2%. SPECT-IMZ
FEFEHE/CBF L :1.00120.050 Td - 7=, B RFEH O E 7213 1E 7 5 D mean+2SD LA kD PET-OEF i (52.0%)
& L7-, SPECT-CBF ffi. SPECT-CVR ffi. SPECT-IMZ 4£f%/CBF H.O& R BER D2 Wik B2 ko 5 7~
®1Z, Receiver operating characteristic(ROC)f#HT 217 - 7=,

3 #ER

SPECT-CBF fii & PET-OEF i O 12 13 A & 72 A O FHE 2 58 8 72 (r=-0.412, P<0.0006)(Fig. 2).
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Fig. 2. Correlation between single photon emission computed tomography (SPECT)- cerebral blood flow
(CBF) and positron emission tomography (PET)- oxygen extraction fraction (OEF) in 64 patients. Dashed
horizontal lines denote mean + 2 SD of PET-OEF obtained in healthy volunteers. Dashed vertical lines denote
mean - 2 SD of SPECT-CBF obtained in healthy volunteers. Closed circles show patients with reduced

cerebrovascular reactivity (CVR), and open circles show patients with normal CVR.

ROC fi##fr 2 Fv 7= SPECT-CBF B2 5 1F 5 BN FEE I HH DL 1L 100%(14/14), FFFREE X 70%(35/50),
Bk 7 IR 1T 48% (14/29), B TR 1T 100%(35/35) Tdh - 7=, & OWED SPECT-CBF {H® cut-off i,
1E % i ™ mean-2SD T& % 27.1ml/100g/min T& - 7=,

SPECT-CVR fE & PET-OEF fH O IZ XA E e A O FHB % 78 8 72 (r=-0.559, P<0.0001)(Fig. 3).
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Fig. 3. Correlation between SPECT-CVR and PET-OEF in 64 patients. Dashed horizontal lines denote mean +
2 SD of PET-OEF obtained in healthy volunteers. Dashed vertical lines denote mean - 2 SD of SPECT-CVR

obtained in healthy volunteers.

ROC fi##r % F\ 7= SPECT-CVR fEIZ 3517 % & R b i HH O &L 1X 100%(14/14), KPR 1T 64%(32/50),
Bt 7 IR 13 44 % (14/32). & ri%(ﬁu X 100%(32/32) T » 72, Z DEFD SPECT-CBF i @ cut-off {1
IEHH D mean-2SD TH 5 18.4% TH - 7=,
& 512, SPECT-CBF fi(Z SPECT-CVR % (f Hl LU 72 5 A 13 & IR FEFT A O R 1T 100%(14/14), FF
FLEEIL 84%(42/50), FoMETHI=IE 64%(14/22) | rélz%/ﬁu 1% 100%(42/42)12 E5H- L 7= (Fig. 2),
SPECT-IMZ #4583 /CBF lt & PET-OEF fE O M2 13H B 72 1IE OB %2 78 ¥ 72 (1=0.605, P<0.0001)(Fig. 4).

65.0 * '
r=0.605

p < 0.0001

600 4 y=124+327x

55.0

50.0

OEF (%)

45.0 —

40.0

35.0 ; T | |
0.9 1.0 1.1 1.2 1.3 1.4 1.5

SPECT-IMZ/CBF ratio
Fig. 4. Correlation between SPECT-'*’I-iomazenil (IMZ)/CBF ratios and PET-OEF in 64 patients. Dashed
horizontal and vertical lines denote mean + 2 SD of SPECT-IMZ/CBF ratios and PET-OEF obtained in healthy
volunteers, respectively. Closed circles show patients with both of reduced CBF and reduced CVR.



NMCCH: [EFI A ZE RS S 17 (2010)

ROC fi## %z 72 SPECT-IMZ S F5 5 /CBF LT 31T 5 B INFE G AR H D A 13 100% (14/14) R 22 13 88%
(44/50) B T IR 1X 70% (14/20), B2 ME T HIZRI1X 100%(44/44) T > 7=, Z DFED SPECT-IMZ £ 555/CBF
e cut-off fHIE. 1IEH#{E O mean+2SD TH 5 1.1 Th o7,

& 52 SPECT-IMZ $£f#%/CBF k(2 SPECT-CBF 5 X OV SPECT-CVR i % ff F L 72 35 A 1S 132 IR #E
B H DS EEIX 100% (14/14), 55 B E 1 96% (48/50), B T2 1 88%(14/16) . F& é%{ﬁu X 100%(48/48)
IZ &L 72 (Fig. 4).

Fig. 5 ITKIEF 2RI D, EONIANHBARPAZEES CTH 5, 4 KIK¥E T SPECT-CBF fH &
SPECT-CVR fHII{X T LTk v, SPECT-IMZ #£F#/CBF IX LA L T\ 5, [ PET-OEF i L5 L
TEY, ANEREZRLTWND,

Fig. 5. A 74-year-old man with symptomatic right internal carotid artery occlusion and a transient ischemic
attack manifesting as left motor weakness. CBF SPECT show reduced CBF and CVR in the right cerebral
hemisphere in which PET-OEF and SPECT-IMZ/CBF ratios are increased.

— . EWNHEHBRPAZERER] Tod D Fig. 6 DA K-8k TlL, SPECT-CBF fE & SPECT-CVR fEIZ{X T L
T % 2, SPECT-IMZ ££ 75 5 /CBF I /£ 4 KM -5k TRl % T & %, PET-OEF [# {4 1% SPECT-IMZ 4£ 7% & /CBF
EifR & F UL T, ARERZ R L TV,
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Fig. 6. A 71-year-old man with left internal carotid artery occlusion and a transient ischemic attack manifesting
as right motor weakness. CBF SPECT show reduced CBF and CVR in the left cerebral hemisphere in which
PET-OEF and SPECT-IMZ/CBEF ratios are not increased.

4 B

MAT /) F RN ML 36 T D MIE R A O E OB 45 2 5 L. WMilLE B B insg i & v M Eh IRz
DR EIRSTHBL I BICHERIEMEFT LTV & CBF METT 5, ZOEBE2 OEF 2 EH+T 58 R
WHRTHY ., RFEORYOFRE R TH S [SPECT-CBF {f & PET-OEF [EOMICHERADOMHE] & —%
9%, F7-. SPECT-CBF fHIZ T 5 & W F R H OFEMETHZEIL 100% Th-72Z £22b ., CBF BMET
LTWRITHIIX OEF I EHT5 2 &idenwioftimd LidoBam & —83+ 5, —J7. SPECT-CBF fHIZ
BT 5 AW OB TR HEIT 48% EIRWMETH 72, 7205, CBF ML T L TWTH 4L
DIEFI CERFERIZ R L TWRholz, TV IESEIIROEGEEE M ZEMERZ 2 5 CBF (&
TOMDA I =X LDFEREZZ LIS, AEFEIZB T, MATHFAMEIMIZ X0 KKCEERAE O
BHIHRENH > THUTD 20O A D= AL E D RIGT 2 KRIEEEREEORBBPIET L, BRELT
CBF H{X F7 % (Wi D matched perfusion (255 CBFIRT) Z &R LN TS, — ik, KINFEK
HEL Hufﬁm%%ﬁ/ﬁkﬁ“émﬁﬁ%éﬁﬂur@mi KRB -ER B2 BT L MRI PP L AS T 72 WO E 38 4R 7 il
REMIEAE 2 JRAIC & Fod SN TRV 2D, R E L TR T2, &9 —Di%. M mEEE I
otjtﬂu#ﬂzél T OIEENPEIME T L, Zau & BRHEE RS D & 2 K- BR BB e A BB 1T AR 7= T
ZHDODEMMHEE T REEL, #MEE L TONMRBNMETT2ERBIEOEFEETH D 2,

AWTEDH —OfEFRTH 5 [SPECT-CVR fi & PET-OEF i & OO A EZRADOMHE] T2 £ TO®R
L %425 7Y, £/, SPECT-CVR EI23 1} 5 B N H O THIERIT 100% TH o722 £ b,
CVR METF L TWARITNIEL OEF X EF9 52 Lidwn & i S, CVR O T ITMims B &) 3H &hise
Bk 2MENIRIZIEORAZEL TVWDHE W IHHE L —H T 5, —J. SPECT-CBF i & FAEIC
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SPECT-CVR fHIZ3 ) 2 B REEFMRE OBIEFRRITEEU T Tho7z, ZOHEMBELELTEL, UFO 2
ODAN=ZALNEZLND, | DX, RARICHINLE B BFEERENS HEI S T\ b 28, £72 CBF MK
TLTWRNWED XY DOEBEIZWASLATHDL, b —20d, Al Lz X5 2R OK FIC L vk
ISR Z BT, TEX YT I ROMMLEILRDENEHINLRWNGAETH D,

SPECT-CBF fii & % \ % SPECT-CVR i & & B CIix, B RBER R H OB T HIRN LE LT Th o 7o
72, WICHE Z R LT L CAlz, B TORWEE TIX, ZoHIcl v &BIREREZZR L
TWBEN, BETHIERIZ 64%IC EF L2 OO L TEWET TIEZRW,,

AT D KD BB TH 5 SPECT-IMZ £ 55 3/CBF tt & PET-OEF i & OBR CTlx, AE R IEOHE %
BT, X 5HIZ SPECT-IMZ £Ff53/CBF I 5 & R FER MR H OB T H %k X O 73135 1%
SPECT-CBF fii & SPECT-CVR fEDGFHIELRA%E CTH -7, Zixd72bdH, SPECT-CVR fEZHET D
O T'H Y7 I FEGICHET Sk~ RRIEHZEE 325 L. SPECT-IMZ £/ /CBF itk 5
BRFERRHOBROAEHAEEZ TRT b O EEZ 25, —F . SPECT-IMZ 4£f43/CBF kizBW\WTHH
REERRH OBETRIRIZ 10% TH Y . L TEWET TIER /- 72, SPECT-IMZ £F3%/CBF s |
HLTWTHERBERAZ R E2RWEEH L, SPECT-IMZ £F% 5 CMRO, # 4T L KB L TWARWT &
nEZLNL W, ToHEAL LT, LR LAEERDERNEZOND, Tihbb, MEMELICH-> 7K
JMER A OIEEBIENME T L, 20 & RRHEERE O & 2 KIMEER R E RN IR N T D b o
OIFEIMER T AR E L, R E LTI T T 25, ZOREBTITRMN-EREZE D CMRO, 1K T L
TWB D, KRBV ARSI Z D b DIZAELFE L TV D 720 IMZ ERERITE T L2y 142022,

B HEA9IZ. SPECT-IMZ 4£ 753 /CBF k(2 SPECT-CBF {3 L O SPECT-CVR [EZ A T3 HF &2 AT S
&L BRERBRIH OB THERIZ 0% I ICETHFE L, UEOZ L E2HEZ D L. MERBNROIE
et — AP MEPAZEME IR A I B W TREREIRR OO D& 7n—F ¥ — ME Fig. 7O X 212425,
% ML SPECT %17V, SPECT-CBF 2 & L K F L TW D IERFI D I % L, KIZ 'P1-IMZ SPECT
%175, SPECT-IMZ 4553 /CBF B o2 OB/t Z2EEH L, EF L TOWDEMORICK L, &
BT S VT I NAMMIMLITE SPECT 179, Z O T SPECT-CVR fHME T L T 5 EH] % B (1)
WCERBER 2R 5,

CBF-SPECT

Reduced CBF Not reduced CBF
IMZ-SPECT Not misery perfusion
[ |
Elevated IMZ/CBF ratio Not elevated IMZ/CBF ratio

‘ CBF-SPECT with acetazolamide ‘ Not misery perfusion

[
[ |

Reduced CVR Not reduced CVR
Misery perfusion Not misery perfusion

Fig. 7. Flow chart detailing the algorithm for detection of misery perfusion using SPECT.
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5 HEEE
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computed tomography imaging for detecting misery perfusion in patients
with chronic unilateral internal carotid or middle cerebral artery occlusive
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acetazolamide and cerebral blood flow
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Abstract

The aim of the present study was to determine which detects misery perfusion on positron emission
tomography (PET) more accurately in patients with unilateral major cerebral artery occlusive diseases,:
['**I]-iomazenil (IMZ) uptake/cerebral blood flow (CBF), or a combination of CBF and cerebrovascular reactivity
(CVR) to acetazolamide on single-photon emission computed tomography (SPECT). In 64 patients with
unilateral middle cerebral artery (MCA) or internal carotid artery occlusive disease, oxygen extraction fraction
(OEF), CBF, CVR to acetazolamide and IMZ uptake were assessed using 'O-PET and
N-isopropyl-p-['**I]-iodoamphetamine, and IMZ SPECT, respectively. A region of interest (ROI) was
automatically placed in the MCA territory using a three-dimensional stereotaxic ROI template. A significant
correlation was observed between PET-OEF and SPECT-CBF (r=-0.412; P<0.0006), SPECT-CVR (r=-0.559;
P<0.0001), or affected side-to-contralateral side asymmetry on SPECT-IMZ/CBF (r=0.605; P<0.0001). A
combination of SPECT-CBF and SPECT-CVR or affected side-to-contralateral side asymmetry on
SPECT-IMZ/CBF detected misery perfusion (PET-OEF > the mean +2 SD obtained in normal subjects) with 64%
or 70% positive- and 100% or 100% negative-predictive values, respectively. These data suggested that
IMZ/CBF asymmetry on SPECT detects misery perfusion on PET as accurately as a combination of CBF and

CVR on SPECT in patients with unilateral major cerebral artery occlusive diseases.

11



NMCCH: [EFI A ZE RS S 17 (2010)

BHIEIZ 5 5[BFFRP-170 PET 12 & 2 BB NEE S MR H
BMETWIC L IEBENEEST L OHEE-

BURFRGEA 1, SFlR— 80 2, {2 RO 2, Rafli el 1, /AU 1

o

M8, EIfERS 4 HERB—RR 2

= Y N EE T P O SRS
020-8505 A TR TN 19-1

VEFENRKFEY A /e e F—
020-0173 & TS FRENERATE IR T 257 348-58

SHAL R A 7 v I0FTA Y =T H—
980-8578 ‘wHRMIATTHEX AT HEE 6-3

4 5L IR PR R R S
036-8562 A& RESLATTHTENTET 5

1 [FLHIC

% < OFEITIBR 2R EE A0 e fiifa . IEBIRFIC K » TIEGENICEBRFEMus A L TnD,
MRS IS N IR R IRRE & IR T~ 2 7o DI & T E IR (vascular endothelial growth factor, VEGF) ®
FEHLSCHR B[R 7T % 5 hypoxia-inducible factor (HIF) ZiFE&E 325 Z LIC L VIKBERELZ ZEL S HITH
T DL ED, Lo T AREBFEMEE A OREIXEx OIESOAW PR EO 2 REL TWD, £/,
Kl F AR OFFAEIL, BRARAIC FEMERE S O 159 C & 2 USROS A K T 85 2 LM BERR
I RERPEELEZ TS, REFMEOGFTEIEEMESEIC L H TXE D, EHMEREORTHR
FNEILE R, ®IREETH Y . BIRFAT S AEAEFRIT 10%% TE 5 EIAHEEE Ch 5, H4 OB HFEE

12



NMCCH: [EFI A ZE RS S 17 (2010)

BHNZB W CTIRMEBAROFER L OREZMD Z S IXEERICIEFICEETH D, o T, BN O
LA R, BN, EEACEEMS ATRER MR EGE N E E N D,

fieke, [18Flfluoromisonidazole (FMISO) % k L—+ & L 7= positron emission tomography (PET) ]
B OMEER AL OFPRRE% & L CRBFEEICBWTHHWLRTE 18, Z0 FMISO ORT > ¥ ¥ /L% LAl
HAREREAMNN b L—1 & LT, 1-(2-[*8Flfluoro-1-[hydrxymethyllehoxy)methyl-2- itroimidazole (FRP-170)
DPAFE Stz 49, 2@ FRP-170 % bk L—3 & U7z PET Mg i34 Tl EMEMIEEE S T Sh, =0 FEH
PE - FRAERHESN TS 6, LiL, FRP170-PET [ C @Rl 2 R4 555 25 B IKER M & H Hh L
TWLDON, EOREORBEFKETH 20T ELEMFT S TRy, Fx L, KEEEMRELEG TH S
FRP-170 PET O #EM: 2 iR 45 Z & 2 B . FRP-170 PET HEi{# (235 1F % standard uptake value (SUV)
EFMTHITHIE U7 SN ER R oy 1 & bl UG L7,

2 EHETHE

*t R AE B

AWFIE DI 2 S IS FER R ZMEEZE S TRBIN TS GEH5 H22-70), AWFITHGHER] D
74T VTR, OREGENRBIEE OKMAZERERBIERE ORA OXETCREEZH-HELEZ, £
DOFER. 2010 F 5 2011 FI2E FER R EMRIVEH BRI 2 H B ABE & 72> 7= BZEEIER] 6 31
BXREIRoT,

FRP170-PET DR H & U SUV BIE

FEEEAG AT AT 1L RBILINIC T R Y = AR T1 ###H MRI (Gd-T1WI) ¥ KO FRP-170 PET |3#Rf% &
-, FRP-170 O&EEHIHIL RFE Y A 7 e e RI B #— W SEdR L0 #ECIREE L T/
W72, FRP-170 O A 1% Ishikawa 5 90 5 kI % U CENE U, GHEFAAORE X 95% L1 A REF L Tz,
BEORMIME 7S FRP-170 % 370 MBq #1E L. 60 4312 PET/CT 3 #& (& SET3000GCT/M) % Hu»
T PET @i 2 #t8 L7z, PET 7 —~ v 7 ECHEHZ 6mm L EOESLMEEL (region of interest, ROI) %
O (hot spot) . @ORERE (cold spot) . @D MO IER AE @ 3 HETICHE L (K1) .

X1 ROI ofiE, Omhin, OMER,
@BCHIE R AE

112189 2200870 ROI D N F T standardized uptake value (SUVmean) % HEIFJIZHE H L.
JESEAE R (T/N b)) % @l & RERR Oz 2 CHRE L7 (R-SUVmean),

13



NMCCH: [EFI A ZE RS S 17 (2010)

MPEENBESEDAE

FEE A AR H AR RE R B — 2 a v o R F A EE BT, R Y =7 A% T1 3038 MRI
#f% & FRP-170 PET Eifg 4 3 IRt KIS S8, mfEfdk & IRERZ &2 Lz (K 2A, B, C, D), BHEA
. 3 WILHINZENL LT BRI & AREERIR D 2 2o &Rl 2 12, Wl B2 6B 5 mm BREOERKRO ;B4
—va r~—nh—%RF A LEICHRE, $hEHZD trajectory IZEEL 0.4 mm @ Clark BEEFEMH (2=—7
AT 4 INAARRL BOR) BRI LSO o — N EN L EATICEE T S L ICERE L. (X 3), FEE
WzT R NE=S— (== AT ¢ VAR B I LR E A2 HIE Lo, MRy EREREIC
BEEER) D BRI 2 BRI Ui R ER R E b IE L e, MEENERE S EARIE%, BB L,

2 54 oM, A Gd-TIWL B,
FRP-170 PET,

CD, 7 v 4 —v3a vy AT A LET
GdT1WI & FRP-170 PET #@t& L. &
ERHB(C) LARERTH (D) & Z N ZEIVENL
L7,

3 MESREMOFIA
A, Clark 2% 55 FE iR
B, BEIEE 7 & BRI I

14



NMCCH: [EFI A ZE RS S 17 (2010)

HrEtfRAT

20 EEFREIKIZEHIT S R-SUVmean & {REFREKIZIS 1T S R-SUVmean % Mann Whitney U test Tt
W L7z, E7o. IPHDE Lz 2fl o S BRI O IR 5y 1l & ARERUR OISR 47+ %2 Mann Whitney U test T
L7z, S50, BERREERERIKOZNZEN T, R-SUVmean & EEE D EEOIHEE %, Peason’s
correlation coefficient test CTHEHT L 7=,

3 R

®ED 6 FlEFzs T, FRP-170 §iE 60 3B WTRIfZ2ay T A M TH 77—~ v 7S
770 GATIWI THULEREESE 2R Ef TlE, FRP-170 O4EFfIE GATIWI O 2h faaic —F L, s
FEETIEE o Te<ERDB 20072 (M 4), 6 FlomEREKICIKIT 5 R-SUVmean O F-21% 1.95+0.32 T, K
HERIZ 1T D R-SUVmean O¥H#4)1E 1.30+0.33 T, WEB THEE N H-7- (p=0.02) (X 4),

— 5 MFRICHE U7 IR NER SR 0 1L, SRR Tl 24.246.9 mmHg, {KAEFEK Tl 55.2+15.2mmHg
T, MFMICITAERERNEO b (p=0.02) (X 5), BIfRILEESE 5= FEEIL 200.9+17.0mmHg T
7,

ZAEFID R-SUVmean & R0 EORGRE LS & mERIE Tl R-SUVmean & 3550 OBRITIHE
T2 oo, AOMBE (r=-0.72, p=0.14) Z/RIHAN H - 753, KERK CITe < W ICBERIT e
-7z (X 6A, B),

X 4 76 %5 Mo B REAE G,
2. Gd-T1WL; 4. FRP170-PET

15



NMCCH: [EFI A ZE RS S 17 (2010)

5 p=0.02
25 —
.
: 5 SRR & IRERTIC BT 5 R-SUVmean
20 4
g D g
v
E . .
SEI IS
f/lj
[
3
.
1.0 A *
0.5
Hot spot Cold spot
<0 | p=0.02
) Y =n fvA fvA >
¢ 6 R & IRERTIC R T MBS
60 O)HZ$X
) *
£ .
|
2 40
o) .
k=% s -
.
20 A
*
04
Hotspot  Cold spot
pO2 (mmHg) p0O2 (mmHg)
40 80 4
. . 7 R-SUVmean & 357 £ %
30 - 60 - . . MR A, IRERE
.
20 A 40 -
[ ]
10 1 20 7
0 0
1.0 1.5 2.0 25 3.0 0.0 0.5 1.0 L5 2.0
R- SUVave R- SUVave

16



NMCCH: [EFI A ZE RS S 17 (2010)

4 EE

Shibahara & O1ZEM: 7 U 4 —< %45 FRP-170 PET % §711% 120 4 THRfe L BAF 72 B o H %
WS L CTWD, AHFFETIE FRP-170 % #7E% 60 4y T PET 28 L7223, fiR & L THEMNICKE D72 a s b
7 A N CEERBZ i T X7, Kaneta & DIIMEIEHNIZ%F L C FRP-170 PET % /1T L . tumor/blood ratio
IEERER 120 43 D778 uptake value 1L 60 437% & L L TEOEIIENTH S Z L b, BRRMICIT
FHER 60 B DOIRB TR TH D LHMEL T\ D, Fox DA BEIOKRFHIBIFRBIZHB W TH TR 60 4 TH
o BAF /RS T E D 2 L AVURIE S, Kaneta & ORGSR 2R T DR CTH - 70, HEROKEEFEH
HiEi{% <& 5 FMISO PET 13, % < O#EICBWT R L—HFiER 120 9005 140 43 TRE STV 5 19,
FRP-170 PET i, FMISO PET X v b L —H-#% 54 M RS g FTRE 2 KRR B AR HH I TH 5 Z & 2V
&z, FMISO PET & FRP-170 PET % [Rl—JEH] CHule L 72 & 1R 727200 A8, FRP-170 (XA 22 8R4
WL @ a2 v b7 AR, 20ERMENDL D7 VT 7 v AR ElEAHERI ST D 7,

FRP-170 2MEEEEANALICEFE T D M 72 A 1 = X L3 > T A3y, FRP-170 28 Aa N IZ e A L CHll
N @ macromolecules (ZfEA LALAMMN AR S, 2 DLAMITIEFEEFRIRE F IO/ iEEgEH &
NBHH, IRBFEEREE T CIHHMENICEA CAD LA EHERIS L TWS O, Lo T, FRP-170 |ZE3EIZE 5 LA
AR EMICERE TS L 25, Ty bEAWEZEILOGET VIZ FRP-170 # % 5% 4 — 7 U047
7 7 4 — Tkl L7z #E Tk, FRP-170 23MGH 2 0 S & Eh M oMiaic o At Sz & LT 5 9, BIFE
1< MRI {22 31F 5 LB R OB O R U = v AERERICIE R 22 - B85 21T © viable cells 23
FET D, Fox OB THE 4 TRT X 512, MRI A3H U7 BEEE O LR EL Tk FRP-170 234:<
EREET, T RY =0 A CTER SNDFBICOAT S SERSA SN2, ZofERIL, FRP-170 2
REAREIZ BT viable ZRAIRIZ O AEFET 5 2 & BT TV 5,

L EOKETIL FRP-170 O &Sk & RERR O I 57237 SUV 0EENRHY (M 5). Lavd
FRP-170 mEREOM P B S EIMEERBO TN LV IREZ R LTZ, ZOfEE2 5 FRP-170 12 KE2 30
fazfiH L Cn s 2 EIXMEWRNEE X 5, BERENOIX, K1 BLOM 4 250773 K512, mERTITE
BEORAMAlR L D NHNZAFE L, L b EEREE & BT Cb 2 850 & OMICIRERIE N TFET 58T
b5, MENOIKBFEMRO BT O—>2 & LT, BEREMEBMIME 2 & OREEEC HF] U 72 iR R 23
HIFonsd, BIFETEEEME S MEREE SN TBY . —BROICIIEEIMITH D IFERIRFENE L S
%89, XoT, BB LIV IMUDOIRERE T mEESE SR MIAER Z /i L s reEERE <. mEM
BB &0 AR TCEEIE IR B OARSE RIS TEEIE I A 9 & LTV D ARIEMEZRMIIEAY FRP-170 20 b7 v 7
TERWVREZR L TOD20008 L\, MEOHRE TIL, BREEmZ V- EEN 2253 5 E CE
PR 55 D FEISE N R 32 73 2 142 1~20 mmHg & &3 T\ 5 81010 ARAFFRICHEH S e b o &R CFgRE
i O CREERFIZ A v R R CRRIEREFLER & ORBRERORESRE /0 2 JE L 7= #ss ik, L€ 9.245.8
mmHg, TFZEH T 17.949.3 mmHg & #HA STV 5[8l, ARIOKRF Tk, @mERK 24.246.9 mmHg, {K4E
FEiK 55.2+15.2 mmHg T, EH 5 LiEOWREIZH T DSBS LY @EE /R Lz, ZOBEBIIARITSH
L5, [ UBRREM 2 W AR O 2V EERHC R > R R CHRIE SN=0x LT, AR ciff
BRI ERSE 70 LA EE (200.9£17.0 mmHg) 7Z2BRICHIE L Tl Y | FHXHICIEENOBRFR S ENE N E 572
AHEMEN D D, £, MEBEMEZHIAT S trajectory IFHANCEAFZ BEM L W O KE WEN~—h — TIERK
Lk ERICIRFBEM A O THIA L TWD Z &M D trajectory (27 —28MBEA L2 ATREME B B EIT TE 720,
R-SUVmean &£ EOBRTIX, @EMSTIE p HIXAE TR b OOMEOEm 2787 (X7
1) ZOFERIL, FRP-170 PET (281 5 MEETIEBET M 2 /HH L T D 2 EE2RB LT 5, —F,
IR CIXME I OBRIT R RNWEEZRh o7z, K6 2R3 & 512, (RERT O/ I SR
WCHRTIESDE N KREIEEFENRE NS ENRENEEbNS, ZoHEbBE LT, EKERBBIIEE
FEERIZ LA CTHIPAAY A < ROI OFREFALITIE D &N H D Z L0, ITHlR A2 L5 ITRERT ClimiiE s
AR5 FRP-170 ZHrE S TR 2 E N TEARWEIIEIZHG 5 BT OMIL £ T4 285t % - 72l

17



NMCCH: [EFI A ZE RS S 17 (2010)

DIFENB 2 HiIVD,

AWFIETTR LIZAEROIERICEB N TS S ORA L ZE L 21T T e b0, 9, AWER 6 filL
W DI DIEFNZ X DRETTH Y . TORBROBHEMENRKRTIZER, & 572 DREFIZEREIC X DA DOk 4
EHThHoDH, 5 212, BFEEMICEL > THE SNZEEFESEIL, EMICE: LI EGHEMNOMBESETH Y |
JERES T A N R SR IR FE TlE e, Ko T @A O R-SUVmean &R EOHBE (B4 7 /) X,
NONER R L NIRRT EDORGRE R TV AIEE 722, 5 3 offEE LCikaid L=k e, #
FH 2 i BRSO E T HEDEWCEE DIRIEDIE VI L - THIESH D EENBESEITRE L B2 D,
£ o T, FRP-170 MEFE L 9 D IEGHHAR 2 EDN A B ORE TH b iy JENEM CTd 5 & BT AFIR 7
HZEETE RV, 5T, ERICITEREREME N L —3 T 5 [18F]fluoroetanidazole (FETA) <> FMISO
I SMRRRR R E 1%L EOMIEZ RN TE 2 EHEl ST D 61218, Z D K 5 IR EMIC L DR IE L
FRAEGNBER S E L ORIZH REREHDNH D, 4 DHORF L LT, ARUFIETIEITH O NEE N EE R
Oy % JE U 72 (6 P O MR 2 i B PRI LT e, JIE S 72 oy OB O GERE . HIF-1a O3
DOFEEE 7R E 2 A% L. FRP-170 PET 23 9 2 Ml 4E [ O Jm B RO R E 2 Bt T 5 BN B 5,

5 HEFE

FRP170-PET @ &£ 5 SUVmean DIEE/EF It (R-SUVmean) & EBEREMRIC L 28RS T
DEOHBEZRTHERH 5 Z EBbhoT-, ZORERIX, FRP-170 PET O &R0 I AR B Hia 2 & Toki
BAERMHL VWD Z L ERBLTWND,

Xk

1. Eschmann SM, Paulsen F, Reimold M, Dittmann H, Welz S, Reischl G, Machulla HJ, Bares R:
Prognostic impact of hypoxia imaging with 18F-misonidazole PET in non-small cell lung cancer and
head and neck cancer before radiotherapy. J Nucl Med 46: 253-260, 2005

2. Kawai N, Maeda Y, Kudomi N, Miyake K, Okada M, Yamamoto Y, Nishiyama Y, Tamiya T:
Correlation of biological aggressiveness assessed by !C-methionine PET and hypoxic burden
assessed by 8F-fluoromisonidazole PET in newly diagnosed glioblastoma. Eur J Nucl Med Mol
Imaging 38: 441-450, 2011

3. Swanson KR, Chakraborty G, Wang CH, Rockne R, Harpold HL, Muzi M, Adamsen TC, Krohn KA,
Spence AM: Complementary but distinct roles for MRI and 8F-fluoromisonidazole PET in the
assessment of human glioblastomas. J Nucl Med 50: 36-44, 2009

4. Kaneta T, Takai Y, Kagaya Y, Yamane Y, Wada H, Yuki M, Iwata R, Tsujitani M, Takahashi S,
Yamada S: Imaging of ischemic but viable myocardium using a new !8F-labeled 2-nitroimidazole
analog, 18F-FRP170. J Nucl Med 43: 109-116, 2002

5. Ishikawa Y, Iwata R, Furumoto S, Takai Y: Automated preparation of hypoxic cell marker
['8F]FRP-170 by on-column hydrolysis. Appl Radiat Isot 62: 705-710, 2005

6. Shibahara I, Kumabe T, Kanamori M, Saito R, Sonoda Y, Watanabe M, Iwata R, Higano S, Takanami
K, Takai Y, Tominaga T: Imaging of hypoxic lesions in patients with gliomas by using positron
emission tomography with 1-(2-[18F] fluoro-1-[hydroxymethyllethoxy)methyl-2-nitroimidazole, a new
18F-1abeled 2-nitroimidazole analog. J Neurosurg 113: 358-368, 2010

7. Kaneta T, Takai Y, Iwata R, Hakamatsuka T, Yasuda H, Nakayama K, Ishikawa Y, Watanuki S,
Furumoto S, Funaki Y, Nakata E, Jingu K, Tsujitani M, Ito M, Fukuda H, Takahashi S, Yamada S:
Initial evaluation of dynamic human imaging using ¥F-FRP170 as a new PET tracer for imaging
hypoxia. Ann Nucl Med 21: 101-107, 2007

18



10.

11.

12.

13.

14.

NMCCHE[RIFI ALK AR 17 (2010)

Beppu T, Kamada K, Yoshida Y, Arai H, Ogasawara K, Ogawa A: Change of oxygen pressure in
glioblastoma tissue under various conditions. J Neurooncol 58: 47-52, 2002

Brown JM: Evidence for acutely hypoxic cells in mouse tumours, and a possible mechanism of
reoxygenation. Br J Radiol 52: 650-656, 1979

Kayama T, Yoshimoto T, Fujimoto S, Sakurai Y: Intratumoral oxygen pressure in malignant brain
tumor. J Neurosurg 74: 55-59, 1991

Rampling R, Cruickshank G, Lewis AD, Fitzsimmons SA, Workman P: Direct measurement of pO:2
distribution and bioreductive enzymes in human malignant brain tumors. Int J Radiat Oncol Biol
Phys 29: 427-431, 1994

Nunn A, Linder K, Strauss HW: Nitroimidazoles and imaging hypoxia. Eur J Nucl Med 22: 265-280,
1995

Rasey JS, Hofstrand PD, Chin LK, Tewson TJ: Characterization of [18Flfluoroetanidazole, a new
radiopharmaceutical for detecting tumor hypoxia. J Nucl Med 40: 1072-1079, 1999

Bracken CP, Fedele AO, Linke S, Balrak W, Lisy K, Whitelaw ML, Peet DdJ: Cell-specific regulation
of hypoxia-inducible factor (HIF)-lalpha and HIF-2alpha stabilization and transactivation in a
graded oxygen environment. J Biol Chem 281: 22575-22585, 2006

19



NMCC ANNUAL REPORT 17 (2010)

Detection of hypoxic cells in glioblastoma using [**F]FRP-170 positron emission
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Abstract

Positron emission tomography with 1-(2-['*Ffluoro-1-[hydrxymethyl]ehoxy)methyl-2- nitroimidazole
(FRP-170 PET) is widely noticed as a novel examination for detecting hypoxic cell in cancer. To clarify the
reliability of detecting hypoxic cells in glioblastoma using FRP-170 PET, we evaluated relationship between the
findings on color maps from FRP-170 PET and the oxygen pressure within glioblastoma, measured during surgery
for tumor resection. Six patients with glioblastoma underwent magnetic resonance image (MRI) with contrast
medium and FRP-170 PET within 7days before tumor resection. PET scan was performed 60 min after
intravenously injection of 370 MBq FRP-170. On color maps from PET, the mean of standardized uptake value
(SUVmean) was calculated at interest of regions in the hot spot, cold spot, and normal white matter in the
contralateral cerebrum, and then ratio of SUVmean (R-SUVmean), i.e., tumor/normal ratio, was calculated in each
the hot spot and cold spot. During surgery, we measured the real oxygen pressure in both the hot and cold spots
using oxygen electrodes. As a result, mean of R-SUVmean in the hot spots of all patients was significantly higher
than that in the cold spots. Mean of oxygen pressure in the hot spots was significantly lower than that in the cold
spots. Relationship between R-SUVmean and oxygen pressure in the hot spots was found a tendency of negative
correlation in the hot spots, whereas there was entirely no correlation in the cold spots. In conclusion, the present
study suggests that the hot spot on color map from FRP-170 PET really represents hypoxic tissue containing
hypoxic cells in glioblastoma.
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The changes of glucose metabolism in the brain before and after antiviral

therapy in patients with chronic hepatitis C and cirrhosis

K.Sawara', A .Kato', A.Miyasaka1 , K.Suzuki' and K.Sera?

'Twate medical university Department of Gastroenterology and Hepatology
19-1 Uchimaru, Morioka, Iwate 020-8505, Japan

2Cyclotron Research Center, Iwate Medical University

348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

Recently, antiviral therapy such as Interferon and Ribavirin combination is one of the most important treatment of
chronic hepatitis C patients and widely used all over the world. However, adverse effects of this therapy that Depression
or neuropsychiatric symptoms might make it difficult to complete.

The aim of this study is to evaluate neuropsychiatric symptoms associated with antiviral therapy and its correlation of
effects on cerebral glucose metabolism(CMRglu) in chronic hepatitis C patients.

Seven patients with HCV infection including one cirrhotic patient and six chronic hepatitis patients undergoing
antiviral therapy (interferon a or interferon a-2b or Peg-interferon a-2b with Ribavirin)were prospectively evaluated
neuropsychiatric symptoms by neuropsychiatric test such as Digit symbol test(DST) and Block design test(BST) ,and
Self-rating Depression Scale(SDS) .

And We assessed cerebral glucose metabolism(CMRglu)using [18F]deoxyglucose positron emission tomography
(FDG-PET) before and at the 8th week of treatment and at 10 week or more after the treatment.

Compare to before and at 8th week of treatment, SDS points of all patients were worsened. Viral load of HCV of six
patients were decreased. Viral load of HCV of One patient was unchanged. Digit symbol test of two patients were
improved. DST of two patients were unchanged. DST of two patients were worsened. Block design test of one patient
was improved. BST of six patients were worsened. CMRglu of six patients were 1-24% decreased in whole of the brain
region including Frontal lobe, Occipital lobe, Temporal lobe, Parietal lobe, Cerebellum and Basal ganglia. CMRglu of
one patient was increased in the most of all brain regions.

We also examined three patients at 3 month or more after the treatment. Compare to before after the treatment, SDS
points of all patients were recovered within normal range. Viral load of HCV of one patient is below analytical
sensitivity(SVR) . Viral load of HCV of two patients were unchanged(NR).

Digit symbol test(DST) of all patients were improved. Block design test(BST) of one patient was improved. BST of one
patient was worsened. BST of one patient was unchanged. CMRglu of all of three patients were 12~96% increased
from at 8 th week of treatment in whole of the brain. CMRglu of all of three patients were recovered and increased -8~

62%from before the treatment. Rest of the patients are undergoing the therapy.
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These results suggest that antiviral therapy affects on cerebral glucose metabolism and Depression or
neuropsychiatric symptoms and its abnormalities in chronic hepatitis C patients. This depression or neuropsychiatric
symptoms should be reversible. We believe that Cerebral glucose metabolism is affected by antiviral therapy and that
might be reversible and associated with depression or neuropsychiatric symptoms.

This study is undergoing and needed more further study to evaluate these effects before and after antiviral study.

We try to confirm this important new findings, and make good use of antiviral therapy of chronic hepatitis C patients.
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AD n=4 OHC n=2
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In vivo imaging of amyloid beta deposition with radioligand **F-AV-45 (Flobetapir)

- preliminary studies-

H.Yonezawa, S.Takahashi, J. Takahashi, M. Kudo, H. Shibata, S. Obara, Y. Terayama,
T. Sasaki', K. Terasaki' and K. Sera'

Department of Neurology and Gerontology Iwate Medical University
19-1 Uchimaru,Morioka,Iwate020-8505, Japan

'Cyclotron Research Center, Iwate Medical University

348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

[Purpose] In vivo imaging of beta-amyloid (AB) plaques may improve both early detection of Alzheimer disease (AD)
and efficacy assessment of new treatments for AD. Recently, the radioligand '*F-AV-45 (Florbetapir) was shown to
have high binding affinity to AP aggregates in AD patients. Here, we present the results of a clinical trial involving in
vivo imaging of beta amyloid deposition by using '*F-AV-45.

[Methods] The study population comprised 6 subjects, that is, 4 patients with AD (men 2, women 2; mean MMSE
score 22 points), and 2 old healthy control (OHC) (men 2; mean age 80 y) subjects. Dynamic PET was performed over
approximately 90 min after injecting the tracer (370 MBq). Subsequently, we constructed time-activity curves.
Standardized uptake values and cortical-to-cerebellum standardized uptake value ratios (SUVRs) were calculated.
[Results] PET data were obtained for all the subjects. In the patients with AD, '®F-AV-45 accumulated in cortical
regions expected to show high amyloid deposition, and in the OHCs, low accumulation of the tracer was seen in the
cortical regions. The SUVRs calculated using the cortical-to-cerebellar ratio in patients with AD plateaued within 50
min after '®F-AV-45 administration. The 10-min period extending from 50 to 60 min after tracer administration was
used as a representative sample for further analysis. The average cortical SUVR for this period was 1.44 £0.08 for the
patients with AD versus 0.82 + 0.11 for the OHCs. In the cortical regions, the SUVRs for the patients with AD were
greater than those for the OHCs.

[Conclusion] "®F-AV-45 PET can significantly discriminate between patients with AD and OHCs, by using a simplified
SUVR calculated for 10 min of scanning, i.e., during 50—60 min after '"*F-AV-45 administration.
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voa VT RIS T 2B R EOEEE 1%EREL TWD, ZOHEIT 99%DEHKH &
72 OARFFEIREFHIL, MEPOFZIEMO TIRETh 5, RFETIZZDOEFEHXMEZ 80%FfEEIZ LT &
W5 ZETHD, 3D-PET ORELME AR 2 30 MWRETH L Z L 2B ET 5 L PET MERgstfi & L Tl
EOPET EE CTHEMATRERFMDORRA L B2 D, RIFRIZERIRICI T S PET MREFHEiCH 5 72
D Z O & B2 TR REBEXE Z T COXHEOEEMENELS 25, FF4EM L7 Z L TRIEM
BLHEREEO LI, MABEZRD 235 OMEREFAR A AlEE & 72 o 7o,

Zef oy gae (B 1L, ZERIofERE (5 N PET AU hY —IC#E L THD EHMELFMFEZRELR,
Prompt/Delay I% 12%i % & 72 > 72, AL 7 T 7 & a U IRG HEAT A K Z A > T Prompt/Delay 373 1%,
INEE T 23 100k/flame & BLE 4L T\ 5, L2 L., Prompt/Delay H3 D 1%I% 3D-PET TR A Al HE
Thole, WMBHEMHA FTA TR ZOXIRGE, HRDIRY AJEERFZMAEL LTS, TDOLD,
WGIEATA RTA L CTEDFUUES 7 > b 100k/flame & B8 L, Z2M 0 fEHE (BBRIE) 6 L 72 SRIR
ZE 3 % & Prompt/Delay HAY 12%FREE & 7g > 7o, #Maschi@&BE DM E b & BRtQ N T A N Z A > Tl
Prompt/Delay [t C 1%LAN, WEIZ 10k B > "L ETH Y | ERAAIREREETH D, TOOHKIELY
77 voa CRRRIZZEM SRR (BARIE) OIEA R T 5 Z & T, il R4 v CED b
FHEC10k BT 2 RS S DMIERT & L7z, Table 1 ICHRGEEANT AT A KT 4 ORIESM:, Table 2 (2
AWFFEDOREFERE, % LT Table 3 ITHIE G & & L 72 IKf ¢ NMCC(Nishina Memorial Cyclotron Center)
DEEDOFHE Z T,

2RBEELT, BRRECH —METHESNTND [EXFALAOWESI T PR SM AT B
b (FTRTORIFALAABRSMAT L R) ERELTVWDEZAERATA ADHIZYITEE LTz, PET X
ZEh MO LED T 7 v RidE < SOE S MRV, BEIR TIER BRI O T v M RELRIIER
Wiz EEE L LT,
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Table 1 Acquisition technical guideline for FDG-PET study

Measurement items Prompt/Delay (%) Count (each slice)
Partial volume effect / /

Uniformity / more than5M

Spatial Resolution within 5 more than 100k
Scatter Fraction less than 1 more than 100k/flame
Sensitivity less than 5 more than 10k

Table 2 Measured count rate at NMCC(Nishina Memorial Cyclotron Center)

Measurement item Prompt/Delay (%) Count
Uniformity within20 5M
Spatial resolution (point) within20 100k
Spatial resolution (line) within12 100k/slice
Scatter fraction within12 100k/flame
Sensitivity within10 10k

Table 3 Measured count rate at NMCC

Measurement item Emis Prompt Delay
(kcps) (kcps) (kcps)

Uniformity 155 196 39

Partial volume effect 119 153 33

Spatial resolution(point) 0.52 0.71 0.15

Spatial resolution(line) 13.1 14.6 15

Sensitivity 7.82 8.52 0.84

Scatter fraction 3.39 3.93 0.45

3BT BN E BRBIEIA RT7A4E R ) THoH, ZHIXRIOEAFEEZEFE L, Kk
BWHOEIZH RIE A L7, Fig.l {2 NEMA IEC BODY 7 7 > b LBk~ RIEH ADHE T Z2 74, BY D
SENTWDE N RIEAES TH D, AFKIL Figl A DERIZEROE Y DFHIZ Rl ZEH AT HRETH
Do LINUAMIETIZEROIR Y HTE2ICbE AL, ZOEF% Figl BIZRT, ZOIZ & THEHIC
EBRMDAREL 720 . ZEROBAGR/NRICHE KD, EH o RUIE, PET g THIET 2 2 LB HRTH
DREHROWEITHBE LN L2 ERTHRR L,
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Pipe

A B

Fig.1 Red part filled with FDG Solution. (A)(B)indicate the difference of the solution filled with FDG.

4 BIIHATRERE TH D, ZOWEIZA Y =T LN T A IBEEZREI RN LHEEIT,
BB TA FZ74TE, 2ORY) —T7oWmHP oL PETHY N —OHLE —HIEDHLIICED
TWo, AV—TEFEZZFHFS>TVDLOHRERD ZLICHxKE 7 7> h2AOBEINENT D, £D
TOPET HY b —& 77 FAFLIE KL<l b, ZOHAEIETNy NOEITHENRLELZEZ D
AN, JVEMNORy REOFHEINECTH 72, WERMEZETLEXy ROEIITEZ RN
MR B L FHMICHLE L T, Fig2 ICHEXTEERIEH 7 7~ F AWHEHK E 7 7 > b AHPLR%E
(A BT == Sk s N AN

Sleeve of the sensitivity phantom

Center

Sleeve_5 Sleeve_3 Sleeve_1

Fig.2 Cross section view of sensitivity phantom. The center position moves downward

5B E LT, ZMofEE GRARIFD | BEL7 77 v a vy MR RERNE IS SV IRl USRI % 18 A
L7, BIEERREERE O 7D TH D, MEBETA FT7 4 > Tk, BEHOBRIET =2 — 7% 700£5mm
DT ITAF v I Fa—TIZEATHE, BELT7 T 7 ¥ a VOBRIRT = — 713N 3.240.2mm, FME
4.840.2mm, £ I 800mm AR U = F L UANZEHATHZ L EREIN TS, ZNHDOF = —7 %N 1.0mm
D77y Fa—7 BER00mmIZEE Lz, HEL7 77 v a VIHMESM THRIERWZ & #
RHEEIZDOWTIZPET H o N —NO RIEDEETEINIERNEEZEZI LN 2D TH D,

6 s H X, ZEHofERE (R) & Z2MafEae (BFRIR) % 3 mREIRFRIE & Lz, 20 2 & T PET PERERT
M ~DEENEN T L 2 HANCFER L THED DT, R MRE (R) ORIERIL. PET A 74 AWIZD
VWU PET OB 02 b TEE S 10mm, FEE 5\ 100mm, /K7 100mm O 3 5, AE7 [)1%
RO EF LG 1/4 02 EETET 5, 3 ARERREZIT 5 & 2o MeE (R X2 BORE TR T
%
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UbED6mREERSTHI LT, W% 3 HEEEZET S PET HREFFMRABRZ . fiQ1ET A4 KT 4 5 K
ez Tb 4-5 RFHBRE CTaRE L e o7z, RIEHAEIZ 18SMBq UL N &2 0 FDG 7 U N U —Jifk Th
WEABEREMHTH D,

3.3 MEDEFLEAERE
3.3.1 ZERINAERE ()

FRIRIL FDG ¥ X% 2.62kBq(#R £ SMBq/m) Z BifiE#f lmm® (22 A ZFH, v 7B EXRy hOF 2 —
TIZFEDRAATE S D% ZEHE Lz, WERFHITIRGHEN T A FT7 4 THRIERSZ0 100k B v > b &
FRESNTWAN AKHFZE T 3 EEHE (PET A2 b U —Hubn b Y #li51 10mm, Y #7517 100mm,
X #7H 100mm) & L7272 300K 77> ROWEL Lz, 3 8OBFEIE, 727 Vb lmm EOFEEET
EE L7 ERIEEE O FL & RO b IREE O 1/4 BE) S E 7280 2 & JE Lz,

3.3.2 ZERISAERE (FR)

FIEIL. FDG 3.14MBq(#2 % SMB q /ml)Z 1.0mm®, & & 800mm D7 7 0 > F 2 — T IZFEDIAAT H D
ZI3IRHBEL, 772 F2ANOBIROWITE2 ST, T7I7AF v 7 OFITRIETHLT 7n v F a—
TERFA L, &2, ZHESMEER)OEEEAZMEA L, 3 REIFHE Lz, 7 — X IERFRIX., K8
BitA RIA4 D1 88EHT=0 100k H 7> hELEIZR D X9 ICAT A A EBRIROARE % L8 L
VBT A R L CIRE LT,

3.3.3 MiEIZHVvvay

FIEIL FDG 3.14MBq(SMBg/ml) % 1.0mm®, £ & 800mm D7 7 1 > F = — T IZFE W IA A 7222 ] 43 iR HE
FERTHDEMEM LT, IERMIL 600 B &3 X TOEETH—IC Lz, BIEEZy Fo LICHE
777 var7y s NAERESRBENT A RT A @0 IAT o7,

3.3.4 ffRIREE

#UE L FDG 3.14MBq (J2J£ 5MB q /ml) % 1.0mm®, £ & 800mm O F 7 11 v F 2 — FITiEDIA TS 22

IDIREEGRR) ER U b D& Lz, WERBIX 10k 7> MAT A A, WEITREHETTA RT7 4
WCHEC A Y =T B/ E WM 2N EROETHEM LIz, HXE &% PET B H 28 0 BUE %38 7 R~ 9728,
R CIIEA L L bICT — X WNEEIT O ORI TIIEEORNEZ ZORELZRETLZ L L L,
3.3.5 #—i

FEIX FDG B & % 20MBq & E.£5 200mm FfEE O 7 — /7 7 > b SCE A L2, HIE TR Bl 4
ARTAVEELZLSMAT Y NATAARAERD LS 7 — X INERR & LT,

3.3.6 MABEME

FRIFIIIRBIET A BT A VFE2RBRICHEC T, BREBFADO Ny 7 7T R34 1 L7725 L O ICHRL
oo N7 777 ROPREX 2.65kBg/ml, ERNEBIZZD 4 FORE L Le, WEIX 3 od L IXERK

THWTWD T — ZIEREH & 30 ZIUE BITW 0 RINED D v N 25T,

4 THEEROME
PET 8B fti 5% W LL 8% & 2 9~ 5 72 8 O PET i g% kLT\E%k#éwm%%@Fm3%A$ﬂ%&ﬁ4
rua b rEfAETAEHEENRE Lz, £, EBROFIMLHBET L2010, &l EZREEZ

EENL B AT, TOOEILE —EB RO PET ik IZRE S i,
HRRITBET TR E o7z, WiRITHIEZ TR E T2 3 ik, MK SR EHA LTV D 1 iR
R Z ERETH 3R Tholc, PETEEOEEKITZS B, S, 4t A —D L7 o7, Table4 (T
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FRBNIMiEE L BEFE, PET A — W &9, G & HIXF CMgR7223, A CCIXER R8sk s LT
Wa,
Table 4 Facilities and PET machines in this study

Facility PET machine Maker

A SET24000 SHIMADZU
B SET3000GCT/M SHIMADZU
C SET3000GCT/M SHIMADZU
D BIOGRAPH SIEMENS
E BIOGRAPH SIEMENS
F SET24000 SHIMADZU
G DiscoveryST Elite GE

H GEMINI GXL PHILIPS

PET WG /X B RS RE N R D RO — NPT D7, HEREMFEZETILEND D,
Table 5 (CHAZAE &2 7 — Z IEE L 7= B & O MR AL L WG~ b U 7 2 %2R/ T,
Table 6 {X4=& . Table 7 i Japanese Alzheimer’s Disease Neuroimaging Initiative (J-ADNI)% /<9, J-ADNI
X, TAYINA =R OIREE LR T 25 EICHER S OBIVEROFHE & & 612, BEBZH-.
BEWGZ W 72 & OFHIERES < W 24T O BIRMIIE TH 5, 8. [F UHAE T Mgk (T & 0 g A% Al s 23
#i2 B3, J-ADNI O 5 & 13 R PET 321E T HALIEIR CHAIENE D BT D,

Table 5 Reconstruction parameter of each PET facility ( Brain and Neck)

Facility Recon Parameter Smoothing Scatter Matrix
struction Filter correction

A FBP Cutoff 8 Gaussian No 128
Order 2 6.0mm (2D)

B OSEM Subset 26 Gaussian HDE* 128
Iteration 4 4.0mm

C FBP Cutoff 1 Gaussian HDE* 128
Order 1 6.omm

D OSEM Subset 8 Gaussian SSS** 256
Iteration 8 3.0mm

E OSEM Subset 21 Gaussian SSS** 256
Iteration 4 8.0mm

F FBP Cutoff 8 No No 128
Order 2 (2D)

G View Point Subset 28 Gaussian MBSC*** 128
Iteration 3 5.14mm

H LOR-RAMILA Subset 191 No SSS** 128
Iteration 2

Note: *Highbrid Dual Energy , ** Single Scatter Simulation, ***Model Based Scatter Correction
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Table 6 Reconstruction parameter of each PET facility in (Whole Body) scan

Facility Recon Parameter Smoothing Scatter Matrix
struction Filter correction
A OSEM Subset 16 Gaussian No 128
Iteration 2 FWHMS6.0
B DRAMA Iteration 0 Gaussian HDE 128
Filter cycle 1 4.0mm
C DRAMA Iteration 1 Gaussian HDE 128
Filter cycle 128 FWHMS6.0
D OSEM Subset 8 Gaussian SSS 168
Iteration 2 5.0mm
E OSEM Subsetl 4 Gaussian SSS 162
Iteration 6 8.0mm
F OSEM Subset 16 BW Filter No 128
Iteration 2 cutoff8 order2
G View Subset 28 Gaussian MBSC 128
Point Iteration 2 5.14mm
H LOR- Subset 191 No SSS 144
RAMILA Iteration 1
Table 7 Reconstruction parameter of each PET facility in (J-ADNI)
Facility Recon Parameter Smoothing Scatter Matrix
struction Filter correction
A OSEM Subset 16 BW Filter No 128
Iteration 4 cutoff 8 order 2
B DRAMA Iteration 4 No HDE 128
Filtercycle 0
C DRAMA Iteration 4 No HDE 128
Filtercycle 0
F OSEM Subsetl 16 BW Filter No 128
Iteration 4 cutoff 8 order2
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5 R
5.1 ZEMH#ERE (R)

PET & O FEARWIMERE & W 2 5 22/ 4y fREBEFEAM 1%, Filtered Back Projection(FBP) 7% C O MW H#E L & E
HHTEY FWHM 2% 3.5-7.0mm L HE S5 Y, Lo L, EEORKEYICREt S h 2 migiL
A XAREFOLDSESERT A NF —UILZITV, RAEHNTARD FWHM L3RR > T 5, A#
EHTITE ORI EG O ZEM e Z ROTo, EORREZ BB FEROEE Z & 12”7, transaxial | X
BRI 3 FRRE &2 7R L. axial (X Z ¥ 5 Ml D22 2 fEREZ R LTV 5,

Fig.3 (XA O B HAEK DOFER TH 5, transaxial WL 5.3-8.3mm £ T, axial AL 5.8-9.2mm F
TOWEDRH D, Dtk transaxial, axial & HIZIRVME & 72> TV B, H R IZERE O HIF & EEREER O
e LT —HINET D Z ERHKRRDSTZTEDRRI ATV,

Fig.d 325 OB HERHEK TH 5D, transaxial (X 5.0-10.3mm, axial T 6.7-9.4mm DOHENH Y | transaxial
T A%, axial (T FfE2MEVMETH D, A L F, B L CHRVDFAKOETH S,

Fig.5 (X J-ADNI §&:{4D 277 7 T %, transaxial |% 4.7-6.2mm, axial {X 5.8-7.6mm £ CTOWENBH 5, [F
R PET 2418 T H AR U HHR IO E TH D JI-ADNI OFERIZT A & F, B & C TRBROME L 72> T
W5,

transaxial W axial

10.0

&
=)
1
-

FWHM(rmmn)
o
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[

40

00
A B C D E F G
Facility

Fig.3 Spatial resolution point of Brain and Neck
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Fig.4 Spatial resolution point of whole body

transaxial ®axial

10.0

80 7.6 :
~ ) 6.6 6.7
= 6.2 s 61
E 60 =
% ' 49 4.7
£ 40 +—

20 +—

0.0

A B Facility c F

Fig.5 Spatial resolution point for J-ADNI D and E are not involved

A, B, C, FIREEHEHTOERMEICENZE PETHEX TH D, D, Eltigkided =X R LA ICH
HEITNS BB E R DT-ODIKROFRELE L THOY WS, TITALEF, BEC, DEEEFENR
ZHEADOPETHEE CTh 5, ik & & FERIEEZZL S5 6 OZEM R ITRE < £ %, FWHM
EMiER O & LT, BB T O AR AE THWTE 6.8+1.2mm, {KHELJ7 AT 7.8+1.4mm, 25 B
%% CIIAEWT I C 7.8+1.7mm. K5 [ T 8.5+£1.0mm, J-ADNI [Z ) T 5.5mm+0.8mm, {A#lJ5 <
6.7£0.7mm T > 7=, BHIEH O H izt X7 — X WEEN MK R oo e O RR STV e, iR PET %
BlIkBLhIhbOMETHHINLTWS,

5.2 ZEMfERE ()

BAT A ADERZRREIZOWTIE AT OB RSO 7 2 7 T Fig6 IR L TW5hH, PET ZEiE
DREA DO F L, PG ETE 1/4, S ISR O OE Sy %2779, FWHM 4.7-93 mm £ COENRH 5, A
MEk MK < G fEsX 3@V, TXTO PET 2EE X A 7 A A D22 3 fREEDHLIZ R D v nro 7z,
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10.0
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Fig.6 Spatial resolution of Z axis

5.3 BELZVvav

BELBRIL PET EE O R KOFFH E BNV Z D EEMEZRELFELIN TR TH D, HELFRAT EEICIX
HDE #'E 20 R Y = —3 = >k, SSS iK% SSS L& B MBSCHEN b TW\W5, BEL T F 7 v =
NIV A 2 7T AR OMIFEO 20mm & HEL S AT R W REIRERHLE L, BRIFJE P 120mm £ TO®
Gt b DR TcRT, Fig7 3L 7 727 v a v o0 /77 Chsd, 7775 HDEEEHRH L
TW2 Bligke T arR) a—2a UEO CHRITHELTZ 77 a URMET LTS E8BD 65, D
& B Mis (T BGELAHIE (S SSS a2 W T WD, HELMIERTOHEL 7 7 7 & a VTV T 49.345.1% CTh -
2o BHEOPET MEBIIHMAMELZ L TVWIEODZOMEUT T4 ESNTVEEEZLND,
BRI EOBREOHIEMPEENTRY . COREREINDDNEMD 72O ITEELM ERT# O W
A 7T LbRBEERD, L, BEMERGOY A ) 77 57 =220 HICm Hy ZencEi
DX B DORTH o=, A & FHigkiZY A /77 LTI raw 7 —XiHlich -7, D & E & HfE
FRILHELIT EIZ SSSEZ W T WA, GHigk L MBSC k&2 L TW\Wb, 1E& A ED PET IXELELA
BOT—2EMNTH T ERHEKT, PET HEERNC & OREBELR A R EFTHETH 2 2 OFHliL %k 72
Molz, G& HMRITFERE THROT —F 2O M USRI L2, BiAIALRARERBEE 7 +—~ v
N Coho7o7o® Fig7 IZIFRRESNTWRY, F/o, PET A= 060 % R—Fb A+ Tholz,

! Highbrid Dual Energy
? Single Scatter Simulation

3 Model Based Scatter Correction
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Fig.7 Scatter fraction

We could not analyze G and H data

5.4 #ExIERE

&L 13 5- 2 D AL7z RIBEISKES 2 H ORI FHECCRMME 3 2, BiEs (2 ek i 22 74l 217 21X PET #%
HEsoHb Lt &b, PET ORFELLZ R D 2 L b AfE L 225, Fig8 1L ak M bl L 7=t RE D 7 Z
T7ThDH, AL FRIENPRERLS 2o T0n5S, 2RTBLEIBRECENSH S, B, D, E, HEsZITIXIE
FUCETHD, LorL, ZHITHRHGBZ S FL—F ERHBOFREOR IIZ L > TELT 57—
HE IR, v F L= T EHETET L AL F, G sk ® BGO M3 T, 9.8+2.9¢ps/kBq.
B, C, H fitii% ™ GSO i Hi#5 T 4.3+£1.4 cps/kBq. D & E Jiigk @ LSO #1185 T 4.240.2 cps/kBq & W\ 9 fER T
bHole, BE CHisRIZFAMMBCHMENRR S, BBIRE LTI, RIEMNEHRTHDL F—XF ¥ ) 7 L —
ZDEVNEZEZOND, RFRITAEMER CHRAIBERGEC LD ERERDO R—XF% ¥ ) 7L —X
EHEALE, AU F—XXx U7 L—2%2FHL, BERKEOEFEITID & EfixThd, ZDOHH DR
BITIFIERBEL 72> TV D, center LV &, F072>5 100mm offset Al DIE 5 N EKE L R B TH -
7oo ARBEIXTRT3DE— N THEM L,
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Fig.8 Sensitivity at center and offset

5.5 EREEDH—4

—HRIZCRIDB AT D7 7 b 2% PET WIEFEIZIR A TV DD ENTEERBER TH S, HEBRED
YJ—1EIE 20mm 1E 57 @ B0 Bk Region Of Interest (ROI)% PET M E DK X T 4 RTHEFHEHDH L9
IR E L. 4 ROUME DI 6§ 2 e KB, fe/IME, FEIE O AR —MEORE L LT, ¥ AT AW
AR — M % FEAM 4%, 3D-PET DA 1T EELAR O 2 2D-PET & eft L& < 225720, FHl O &R
< 725, Fig9 \Z &Y BB RS COEBOBE B Z 73, H ko mEGI3E MY LT b IS
ot A DA

Fig.9 Image of uniformity

Fig.10 @ a)|TBFATR O FER S D 77 7 Th 5D, C L Efigk OEE R V7w, A fiikid~ A 7 A4
ICREL . DEFIEI7TTAACKELEHL TN D

DIEEF BB OBERSEED T Z7 7 Th b, _m) C & Efigk OEE N DR, A L FHugkdi~ A7
AN RKRELSEEL, DEFRXT T AANCEEBHL TV 5,

)X J-ADNI O k& CThH 5, FEPET THDH B & CHasZICZENH TV D, Ffitiik O A HELA IE
X PET DV AT A E TRV HREFEMREBR A L L7272, tholEsk L 0 RE—N DI T
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WA Bl Y 77 AN @ WS IR AR CTH B, LHIEIZFA A T+24.2/-25.5% . &= & T+20.6/-23.5%.
J-ADNI Ti3+30.6/-27.6%TH 7=, EHDOHFHE TR WEER L 72> Tz,
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Fig.10 Non system uniformity
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5.6 MABHURE

NEMA IEC BODY 7 7 & F ANICIZERIKZ L7 6 HO 7 7 FARERE L Th D, KREIxENTE

AU 37, 28, 22, 17, 13, 10mm BKTH L, WMo BRNROFHAMHIL 37mm D PET AV > FZ 1.0 & LTE

ﬁ?‘é*ﬁxﬂﬁfnﬂﬂm“é Fig. 11 (3ZOEBEOEE TH S, 10mm EREZHEZRT 57290 . HEff R
A N CERKNCT 2E QLN MLETH DH, ZITERIK PET ( kb\f%%%&%z%hé
10mm£j<i30 T — A WEOEH OEG RS TIET R TOMZ CHRRTE TS, EMZDH?2
FOT—HNERMTH H3, MilX 3 502G EBEMEKEGOE B TH D, Ak A 2D, i 3D
ET—ROT—HINETH D, Fig.12 D a)k bIZZDFERERT, a)lFBHABOBFHEREHETH DL, AE
#% 1% 17mm EK & T RC(Recovery Coefficient)?’ 1.0 TZ DZAMICIK T T 5, B & ClsklLREDO T —7
Th b, DHEFIT 28mm Bk & 22mm B TLALIT VY, FHEZRIT 10mm KA R b EWEE R > TS, G
MEF% A 22mm ERE T 1.0 k> TW5H,  b)X42H FDG OBHERENTH D, LDz bIRIFRE D RC
DT T 7THDHIN, F& GHEN2mmETILS DTV D,

WRIGIETA RTA4 > TIX10mm IZE RS2 Y TEDORERE 0.38 L L& 72 2 FHAERIEEZHERE L WD,
ZOH, By FERO 10mm A H 220 E0ICERRB Y LT, BB TIXIEE A E O PET & Tk
BIETA RTA4 D038 ITIEVEE 78> TWVWD, 25 TIL038 % FTRIAZHERBH TV, b Dl
BRITBRGIETA FT7A4 VIR LESAIE. 7T — 2 INESRMFOBRFRLE L MBI D,

Fig.11 Image of the second test of FDG PET/CT
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Fig.12 Result of second test of FDG/PET CT
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Abstract

There are several guidelines for PET performance evaluation. Most of them require a lot of time and strict conditioning.
Here we selected 5 items from the guidelines with some adjustments on which we evaluated and compared PET
performances of seven facilities for the purpose of clarifying why and how PET quantitative values are different among
facilities. The results show that the data vary even with the same type of PET machine when the image reconstruction
method is different. This suggests that the terms of data reconstruction have to be considered as well as the difference of

PET performance when we refer PET data of other facilities for clinical purpose.
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