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(8 ZE]B®: Fh—F 2 FN R s Fel 2R IEE ) 69 W xF R 75 ok, ik A& Jaszczak SPECT AEA AN 7 A~ ih
[®F]-FDG Kz ik (A4 7 B 23.7 kBg/mL) &9 =5 5 2R (# R AR ) | g AT 49 A7 4K R A . 3.55 mL,5.88 mL,11.74 mL,
20.52 mL,21.31 mL,64.56 mL #= 179.50 mL, ) B} f& Jaszczak SPECT #EA P 742 ik 2041 M bb 7% & 8.1 kBg/mL #9[®F]-FDG
TKVE i 2 s — Ik Be/ KRG (2.92) SR 3eAE A | fE Jaszezak SPECT £ A MG 10 AN i3 [BF]-FDG /K ik (AX 4 v & &
36.33 kBg/mL) #9723k (AREA), A6 S FAIRA S 1.91 mL,3.55 mL,5.67 mL,18.74 mL,18.94 mL,19.61 mL,
22.84 mL,59.47 mL,64.56 mL #= 70.33 mL, [ & /& Jaszczak SPECT #E A 79 i ih 2L 54 M Yb 7 B 4.02 kBg/mL %9 [2F]-FDG
TR R PR — S P KRG (9.04) S 36 AR A | i@ it Discovery ST8 PET/CT (GAA £ 4., £ B )RAKREH 2D & 3D PET-
CT A, M3 2RAR B K A& T 47 EIEIAA(SUVmMean) , i+ S ¥e/ A kb e/ M3 Bk 5 i ks &R Kde/ A
JR L AL R Pk X AR SUVmMean 5244 2.68, -2 4 3.55 mL A& 1349 SUVmean 4 1.84(2D A1) 4= 1.70(3D B1%), 1%
T A 545 (P<0.01); % fe/ AR AR 3 RAER) SUV,,, A 14 6.74, 54724 1.91 mL,3.55 mL #= 5.67 mL &) £ 2L 1% 69
SUV, o 41 4.47,4.97,4.78(2D B %) A= 3.47,4.10,4.29(3D A1) ,4& T A %14 (P<0.01), ##2=5.88 mL 4k SUV, ., 5
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Abstract: Objective To evaluate an internal control for more objective reflection of target tissue uptake ability. Methods
Several hollow balls filled with some specific activity [Fluorine-18]-fluorodeoxyglucose ([*F]-FDG) solution were fixed on the
bottom of a Jaszczak SPECT phantom and used to simulate the human body and tumors for test. A low target-background ratio
(2.92) model consisted of seven hollow balls of different shapes and sizes; their volumes were 3.55, 5.88, 11.74, 20.52, 21.31,
64.56 and 179.50 mL. Filled with a specific activity (23.7 kBg/mL) [*F]-FDG, they were fixed on the bottom of the Jaszczak
SPECT phantom filled with an unlike specific activity (8.1 kBg/mL) [*F]-FDG. A high target-background ratio (9.04) model
was formed with ten hollow balls of different shapes and sizes; their volumes were 1.91, 3.55, 5.67, 18.74, 18.94, 19.61, 22.84,
59.47, 64.56, and 70.33 mL. Filled with a specific activity (36.33 kBg/mL) [*F]-FDG, they were fixed on the bottom of the
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Jaszczak SPECT phantom filled with an unlike specific activity (4.02 kBg/mL) [*]-FDG. A three-dimensiona (3D) PET-CT
scan followed by a two-dimensional (2D) PET-CT scan was done for each model using Discovery ST8 PET/CT scanner (GE
healthcare, USA). The average standardized uptake value (SUV ) of the balls and phantoms were measured. The ball-contrast
ratios were computed. The data were analyzed by U-test and Student's t-test properly. Results The actua SUV ., Of the low
target-background ratio phantom was 2.68. The measured SUV ., of the ball whose volume was 3.55 mL was 1.84 and 1.70 for
2D and 3D, respectively. Both of them were significantly lower than their actual SUV e, (P<0.01). Those measured SUV e, Of
the remainder six balls in the low target-background ratio phantom were not significantly different from their actual SUV e
(P>0.05). The actual SUVmean of ballsin the high target-background ratio phantom was 6.74. The measured SUVmean of the
balls whose volume were 1.91, 3.55, and 5.67 mL were 4.47, 4.97, 4.78, and 3.47, 4.10, 4.29 for 2D and 3D, respectively. All of
them were significantly lower than their actual SUV ., (P<0.01). Those measured SUV ., Of the remainder seven bals in the
high target-background ratio phantom were not significantly different from their actual SUV 1, (P>0.05). As the volume=5.88
ml , the ball-phantom ratios were smaller than their actua vaue (P <0.02). Compared with the bal whose volume was 64.75
mL, the ball-contrast ratios of those balls (=5.88 mL) were not different from their actual value (P>0.05) except the high
target-background ratio model by 2D PET-CT scan (P=0.04). Conclusion Target-contrast ratio is better than target-background

ratio in reflecting the actua target tissue uptake ability.

Key words: positron emission tomography; calibration; internal controls; target tissue; uptake
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1.1 #BEHIME

IRAE [ AR HU AR . 7E Jaszezak BRI A 7 4>
HEWG[F]-FDG /KW B 25 O ER Il L1~ L7), E1]
HZ5FH 355 mL~ 178.86 mL (L3 1), [®F]-FDG /K&
VS YR B 23.7 kBa/mL . Jaszezak ARTEY PY E ks
TS 3 B 8.1 kBoymL B[ 2F]-FDG /K

L/ AR AR AL FE Jaszezak FEF YA A 10
ANUE K[ 2F)-FDG 7K ¥ 1Y 25 0 BR (i {4 H1~ H10),
TATHZF 1.91 mL~70.33 mL (W% 2), Hh H4,
H5 H6 S-4i { P 25 0., [BF]-FDG 7K 775 O v e
T 36.3 kBoymL., Jaszczak 1575 P JHE 6 ORI LG T
i 4.0 kBoymL [1J[**F]-FDG 7K .
1.2 PETICT BKiZ& BGBRESERE

PET/CT 1%, PET #43J& BGO A, fill ) ¥ B
157 mm, CT #4>J& 8 HEI2 i CT (Discovery ST,GE
NI SES D

IR / AR FUAS RN 25 5 130 min, & il H:
S kA R UER T WA T, A A 2D PET/CT X
FAERIE, CT A& 3RS iR 140 KV, B HLR
150 mA, KR 089 Ji], HEH CT BIRALET 50
cm, il 512x512, JZJE 3.75mm, PET A%} 5
min, PET EIZH CT BUEVE =08 1F ,OSEM /R
@, EGAUE 60 cm, JHFF 128x128, FM% 4 HER
FWHM 6.91 mm, {F24)5 300 min, i ] 3D PET/CT
BEACREERIG . CT B &FF L, PET WARM(H] 6
min, PET EIZH CT BUEAE =08 1F ,OSEM /R
@ G EF 60 cm, JEBE 128x128, K14 4y R
FWHM 7.19 mm,

i R AR AR AL T 245 5 115 min, A A 2D
PET/CT #iCRAERIS , PET BAZATE] 6 min, HAh4k
PFAIRT, 12455 264 min, J5 ] 3D PET/CT B R4
E% , PET WAL E] 6 min, Hofl £ 2: R
1.3 SUV MEFH%E

1E Xeleris TAEuG I, li—{7 = PET/CT 127 T
1B 7 4R B A 2 TR B XIS oK SUV FTE
JETE AR IE FH—AN AT BER A SR X (ROI) 1 B4
X X3 S22 X I Y SUV o [RTASHIEAR A Py K
B SUV meeno
1.4 Gt 44

B PET EIR L IA5 4 XA 14 S K AR IS SU-
Vmean, T XA 5 7K AR SUV e B EE (A8 SCFR
B AR, DA 64.75 mL i (L2 H7) R %t
B T EAREE /AR HAR R Hp XA F 5 L2 SUV e
B EL, R AR FEAE AR X 145 HT7 SUV e 1Y
O (A SCRREE | YT RREE ) . SR U R38R e ¢ K58
SAATEHE B E B 35 K OF «=0.05, P { <0.05, #27/R
FRAAGIEES
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2.1 SUVmean MIE 45 R 558/AK K LENEE

HRAHE SUV e T 7775, DX A 14 B G S [T 7K
2D/3D PET K% 1 SUV e, W3 1. B8 | L1~
L7 SUV=2.68,L 7k SUV=0.92 # / AJE I =2.92;H1~
H10 SUV=6.74,H /K SUV=0.75, 4 | AJiE It =9.04, &
U K%, JCIBTE 2D b2 3D K{% |-, L4 H1 H8 H10
il SUV e FHEUSIERAFTE G022 22 57 (U2,
57,P<0.01); HA M SUV e SHUSH TS 22
S (U<1.96,P>0.05), 7F 2D } 3D PET &% -7k SU-
V e A E TEIRMH (16%~20%), {HICSETH72% =
(U<1.96,P>0.05), 758k ik 5HE SUV fA7ESLTT
XSG N RS, AR | AR S5
WHAMETES #2255 (/<0.02), W3 2,

R 1 AXAEG () 57K (FRK) SUV e RE/AELE
Tab.1 The SUV,, and Target/Background Ratios of Hot Spots

Hot spot Volume (ml) 2D PET 3D PET
L1 17950 2.83+0.11(2.64) 2.76+0.19(2.58)
L2 64.56 2.83+0.13(2.64) 2.88+0.16(2.69)
L3 2052 2.70+0.11(2.52) 3.16+0.15(2.95)
L4 355 1.84:0.12(1.72) 1.70+0.14(1.59)
L5 21.31 2.74+0.14(2.56) 2.62+0.14(2.45)
L6 1174 2.75+0.18(2.57) 2.93+0.33(2.74)
L7 5.88 2.50+0.14(2.34) 2.55+0.29(2.38)
Low target/background ratio - 1.07+0.12 1.07+0.11
H1 5.67 4.78+0.64(5.31) 4.29+0.40(4.82)
H 2 18.74 6.49+0.54(7.21) 6.22+0.62(6.99)
H3 70.33 6.82+0.48(7.58) 6.72+0.32(7.55)
H4 19.61 6.30+0.33(7.00) 6.27+0.45(7.04)
H5 18.94 6.15+0.45(6.83) 6.39+0.43(7.18)
H6 59.47 5.86+0.64(6.51) 5.41+1.01(6.08)
H7 64.56 6.70+0.45(7.44) 6.68+0.36(7.51)
H8 355 4.97+0.77(5.52) 4.10+0.41(4.61)
H9 22.84 6.29+0.63(6.99) 6.80+0.72(7.64)
H10 191 4.47+0.71(4.97) 3.47+0.57(3.90)
High target/background ratio - 0.90+0.14 0.89+0.12

%2 fatF (B =5.88 mL)B/AEILNEESEREILRER
Tab.2 The Reality and Measured Target/Background Ratios of

Inserts Whose Volume=5.88 mL

Model Low target/background ratio High target/background ratio
data type 2D 3D 2D 3D
Measured value ~ 2.54+0.11 2.63+0.21 7.08+£0.36 7.14+0.53
Actual value 2.92 9.04

Number 6 7

t value -8.46 -3.38 -14.40 -9.48

P value <0.01 0.02 <0.01 <0.01
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Fig.1 Target/internal-contrast Ratios of Hot Spot Inserts on the
2D (or 3D) PET Images of Low (and High) Target/Background
Ratio Models.

R 3 M (FR=5.88 mL) /MM BLLNEESEREILEER
Tab.3 The Reality and Measured Target/Contrast Ratios of Inserts
Whose Volume=5.88 mL

Model Low target/background ratio High target/background ratio
data type 2D 3D 2D 3D
Measured value 0.96+0.04 0.98+0.08 0.95+0.05 0.95+0.07
Actual value 1.00

Number 6 7

t value -2.45 -0.61 -2.65 -1.89

P value 0.09 0.52 0.04 0.12
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SCHREA L X AR LR N PET 4328 [8] 43 #ER
[y 2~3 f%, #LIX SUV fETEIRA I T RE, #5244
X AR I 1.5 5 FWHM BRIRES (ZEAIFGT
R AT 5.25 mL), HBX SUV e 5 EES(E
TegiitE 2R, R 1PAEM=588mL, H Suv 53
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U XA X, SUV ey TR O SE IR | 32225 AR BIF 5T (LR
A =588 mL T, HEA LR [ AR Hoi B (E
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2 T PR 2 3 A 2 ARV A5 AR SUV e TH 10
(16%~20%) , Hi ik, ZEFH MHE | AR Hel = (EAR T
PYSAE, I R H B ARt S A I ) 22 5%, X2
iR A A
32 /R BRBILMEBERR

45 2H 25 A1 = 5.88 mL (A4 1 P9 %ok B8 HE I
HEHSEISEN 2R, BREil [ AR B 2D E&
A, WEEH HA 3 450 / P X BE e {5 B (T
Giitee S, AR R | X IR HU(ERE S 20
HiZ AR/ Py R L B P T S AR L, A BT
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X BEFE X SUV e [, ARHBFTE 4 1 HL 25 71
5.67 mL, AR T T PET {X2s [ 40 %1 3 4%, 1
SUV e IR THES A, $E75 325850 25BN 52 10 (1)
X AT REME T PET X ZS[E43HER0 345, N T HEBR
TR 2RIV XoF A BEAE X SUV e T AR S0, 22
EHEARBFIR LB =64.75 mL 4 1F (L2 H7) B xF
MR (HARZR Y PET &S [ W10 745%) . 7RI IR I,
BEPE PN B XA T3 R R, 3 KW ROI A Al B T
ARSI 2 bk IR 45 ) T 3 2 RO
N SUV reen AN RER WL S B PI XF BRATZL (JFAHZ) 19
SUV e 337N ROL I SUV e B 25 5 335500 25
N I | B A2 3em 1 ROI L 43E T,

XS B IX. SUV e 57, HHTF PET RS
RITEAF E1AM A BXRE R X R E(TO) AT &
TP ARE S0 X R 7 R B =UV/TC 1 )
/NG DX TR S R E— T A R AR R X
ST, TR BESE X ARFR R E I RTHE T, e # IX 1
SUV e #5155 , I XY AR50 5, AR S R B0 ik
2%

PR BRI X, SUV ey T 5 B R RE . TEING IR 2
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