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1 [FL®HIC

NEMA NU 2-2001V}% U8 NEMA NU 2-20072 @ positron emission tomographs (PET):fE Al 14
ORBRIEH I, ZEMoMEe, FHEEL, BEL7 7 7 v a v, E, BESENH 0 . SRR TR A
L LT F-18 #i[H9%, NEMA IEIZFEEE D F-18 245145 = & THRIFER FIENVEME T, B,
ARLBERPIX OB REEZTARERS Y . WET RN L 725 L F-18 OfIE F 7213 AT
MmHAANBET, £72, NEMANU 2-1994) TEH SN TW =B — O RIEEIT. /A4 X0 PN
ATERNEWVWHIEHEBICEY TEC i Y TIIRA SN TWnen-722, NEMA i T4 NU 2-2001
MBI &R T2,

ARl bitbivix Na-22 foRBIER A LT, Mo fEE &k CEERE O Sz Aalo, BT, #
OB EZ TR WE—HEFEEBRZ L, FCERLEHEETELNLEARE NEMA LI
L BRER L LT,

2 A ik

2.1 FERKRE - LE
PET % & 13 B et SET 3000GCT/M (Eminence G) } U8 SET 2400W (HEADTOME-V)
EHEHLE (F1), EHAE S mm O7 /L IERICANZER 0.5 mm O Na-22 sURRIE CEEE 2.6 4)
NA523S (HART A VY b—"Thax) 5DafEH L7z, #RIRFRE L 0.882 MBq (2010.1.20) K& T* 0.863 MBgq
(2012.1.26) ® 2 fiHE L, BEEEI I @MEL e R Y ¥ M7 A= 0T74) 2EHALE
(K1), 3hEARA AR Y A Or@#fHEiE, X, Y. Z#T% 300 mm H Y . & EE T 200 mm/sec,
HIREE L 1 mm/sec TH 5,
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#* 1 PETZEEOLEE

PET scanner SET 3000GCT/M SET 2400W

Detector material GSO BGO

Axial FOV [mm] 154 200

Slice thickness [mm] 2.6 3.125

Slice interval [mm] 2.6 3.125

Trans-axial FOV [mm] 256 256

Image matrix 128 128

Pixel size [mm] 2.0 2.0

Number of slice 59 63

Attenuation correction 1¥7Cs %8Ge/%®Ga

Scatter correction® Hybrid Dual Tail Fitting S — -
Energy Window (Gauss) 1 SET SO‘OOGC/M L TR =

UK
2.2 ZEMSDHERE

#IEZ SET 3000GCT/M @ E#ilillZ ATIZ[E E L AR 7 1012 38 THEZ IR » 72 A8 Hh 5 A8 o Hls
(A Hl 7 1) 585 O 0 s AR 5 M AR EF O 1/4 &, BRI 5 A qlbb"('#“bﬁ)%ﬁﬁjiﬁ 12 lem D5,
x=0, y=10cm ® &, x=10, y=0cm D EDEF 6 SIZHE L7T=,,

NEMA JETIE, B 1 mm O F-18 sUk#RIE (8 2 kBq) % 3 fE{ERL L. J:?E@?ﬁﬂﬂim TH 10 43
3ot (8D) = v a MEEIT-z, FERIETIE, Na-22 sURFRIR A2 BRENEEE 1225 L, 1583472

SUE Lk, R E CRORUESRICBEI L, Lo 6 S THIE LT,

AL—T T T 4 VH DT T filtered back-projection 5 THEMEK LZHE G LV . - fEIE

(FWHM) & O* 1/10 g (FWTM) Z 3K 7=,

2.3 HEE

NEMA /£ Ti%, F-18 M2 E & T0em 74 > Y —ZAICEHAL, @A) —7 ALz, DR A
HB5HDOAY) =T (EEA Y —7HE=6.4mm /5 19.1mm)EZHNTZNEFN 20l 3D = v g
WEZAT -7z, EBIETIE, KT M 2EE -+ lom 2423 E Imm/sec THEEBE I35 3D
TIvya Y IEEIT-TZ, BBz raw 7 — % 1T single slice rebinning 12 KX Y B A T 4 2 |2EIY
W, =T 2HbicAbt, raw T— X O L ENE 23.7 mm DO~ A 7 QLB 4T BEL R AR £ A
BrE L7z, NEMA 07— 213, WA Y —7JEEX Oem ~lish L, BJE S (cps/kBq) ZK7=, %
EDORKEE SIZLLTORXTRD I,

~_R-R; R-R;
gaA R

(1)

source

2T, RIZEORMFHER, RelI NNy 7 7T RIS, Rsource ITEN M &H 720 O 0.511MeV {43
TR RS e %, es 13 B3I kb, ec 1 0.511MeV TSRS T7 B R, A ITBIFEHREFETH D, DL
FolEZ . SET 3000GCT/M OAEMERE b & 2D 10em BEN /=L E TIT - 77,

2.4 ¥H—1%
PET ”t%tt SET 2400W %#ffi [ L7=, NEMA £ TlZ [PET & OMEREZEAN O 7= OREFEEF 9
eV, B 20ecm OMFE 7 7> b AIC F-18 8% 35.4MBq ¥ AL 4B 3D =3 v v g VINE L=,

13 2cm IEji}F/B"é»DﬁEUZ (ROI) ZEERFLMTHME LIZBEBORLAT A A, 015 1 ecm A
DOETOEBNICER Y BR2NEIICKRE L, ROLI EHEE C. C DEKXEE Max(C)., H/NME%
Min(C). FHEE Ave(C): T 5L, 2T A4 AWK —M: NU+), NUIxRKIZEIvROEN5,
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Max(C)— Ave(C)

NU (+) =+100 %

Ave(C.) ©
NU (<) =—100 Ave(C)-Min(C) %

Ave(C)

LTI, Na-22 sk A 1 mm/sec TRER T ICEEBE S, B 20 cm LY NAIOHEFH %
2em T 3D =X v g VHIE LT, AT A ANDF KRR E CTO R KMED 10% L, Loz P,
DI KM% Max(P), fx/ME% Min(P). “E¥fiE % Ave(P)E L, AT A ANH—MEEQ)XIZHET TR
2o W, AENTHIERE 2 0T bnigho o=, Wi m AL AT A Z2ADLORIE K OFEM & L
7=,

3 B R

3.1 ZERfiREE

22 45 R e O E FE B (FWHM, FWTM) % % 2 12k L=, #rE N o FWHM & O FWTM i Na-22
FURBRIRIC X % 51k & NEMA 1%, RIREOR ENE L, Kl Tid, NEMA #0578 Na-22
FURARIEE LD B 1 em (L& T FWHM 28 23% K EWEZ R L7ZOEZIZ LD, FWTM T 11 %,
H££ 10 cm (2 Tl FWHM 285 %, FWTM 78 7 % K& 72z~ L7z,

# 2 NEMA 75 & Na-22 SRR IC X 5 22/ 55 iR ke

FWHM (mm) FWTM (mm)
Na-22 NEMA Na-22 NEMA
M 4% lem 5 T 3.32+0.16 3.53+0.18 7.24 +0.97 7.43 + 0.80
Iz fE A 4.44 + 0.47 5.48 + 0.10 9.76 + 0.28  10.80 + 0.15
TR L 5.01+0.15 526+ 0.17 8.96+0.46  9.62+0.35
\//X
ﬂ;écm MBI 8.76 + 0.09 3.78 + 0.07 788+0.34  7.99+0.31
A 5 1) 5.92 + 0.13 6.22 + 0.13 11.11+0.52 11.88+ 0.26
3.2 RkRE
AT N B AT RE AR LT
# 31z /XTA,H\ELZ@ AT A AKE R LT, %3 AT LEE (cps/kBq)
HWE R INCRBIT D V2T AFEEIT Na-22 5 wﬂﬂ%ﬁt
Na-22 fSUREIEEIZI NEMABE LV L 6 %ﬁd\%ﬂ?ﬁﬂéﬂ
. BEWEEE ROICB T D R T A AT, F o BB AL 3.82 3.85
— 7 NI ELtw(’WDE”i“J:‘%\bhéxﬁnﬂmﬁﬁ)ﬁ 5 F+7%<k 10em 3.98 4.23

7=,
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0.14 T T T

Na-22

g g
slice slice
X 2 FEMEAREF RS () & 10 em A 7By MuE () 2B 5
AT A AL
3.3 H—iH
B 312 Na-22 sURARIRIZ X 23— PEHIE O 7= D o FA% ik 18] @%TL
72 20 mm RIBED 80 HDO & — 27 EnE O G, B (F4) | e
NUM) X Na-22 5 ﬁﬁ%%ﬁNEMA&iU%E%&ﬁ%%Lkﬁ\ sssscsse
NU)IE Na-22 SUR#UIRE I NEMA &0 45572, s
B B B B8 M H
K4 Bt (PLRTAR) . e006000¢
NA-22 NEMA 1994
NU (+) (%) +5.04 +6.50 X 3 Na-22 fURBRIEIC L 5
NU (=) (%) -6.26 -4.40 Y — Pk o i 14

4 &

2SR RAEDPE L, Na-22 sURBRIRZ S#EiEZR Ry MIEE L THEMAT A Z & T, MEOMES
DENRKEZ IR FEEL M ELE, £, MEOERN —ETH Y . F-18 IR THRURMBIR & 1ERR T %
AL, BICRELLEEERMGEOND EEZOND, T, BRIARREEZERT 2 LN <,
TEEFH OWIR LA CTE 5,

JEIERIE X, AV =T 2 EHATD2LEN W0, JIE TN S b S iz, 7272 L. NEMA ki
700 mm F = — 7 NEHFREIC KT D EIA TRIEZRD 5720 FLEFAMC Na-22 SURBRIER H 5 & &0
WEZTICHET OILERD D,

Na-22 sRBIREZE > 72— MO EFIEEZBRLEN L, F-18 LHFAER 7 7y FAazMH LT
ﬁ&&wﬁbfﬁ$£ﬁéﬁ%#%%ht# ARFEITEER OB L Z T 722 PET #EEOY—
PEEFMIT 2 HiEE LT NEMAELVELTWAS LB 2o,

Na-22 (ZHHD 2.6 FF L R HRERIZK > TRHEMRT LGS, MIERHAZR<T524& T4
~HEFFEHMETHY a2 MEBICLAEATH 5,
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Abstract

We performed the performance evaluation of PET scanners (SET 3000GCT/M and SET
2400W) using a Na-22 point-like source. We measured spatial resolution, sensitivity and
uniformity, and compared the results with the NEMA method. In the measurement of the spatial
resolution, the Na-22 point-like source was attached to the three-axis orthogonal robot (IAI
Corporation). As a result, we could set the source easily, and accuracy of measurement improved.
In addition, we could obtain a result more stable than the NEMA method because a shape of the
source is constant. Furthermore, it is not necessary to make point-like sources every time and
can expect the radiation exposure reduction of the users. Because it was not necessary to use
metal sleeves in the sensitivity measurement, the measurement and analysis became simple.
However, it is necessary for the Na-22 point-like source to investigate influence out of the filed
of view. We designed a measurement method of the uniformity using the Na-22 point-like source.
The result was slightly more different from F-18 than the method using the cylindrical phantom.
It was thought that our method was superior because the Na-22 point-like source was not
affected by the scattered coincidence. Na-22 has a long half-life with 2.6 years and it is available

for 4-5 years and is useful for cost reduction.
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