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251272 % X 3 128E LT L E%M: & ARk SPECT
DF—IREZITo T2, LERAKCEERS L
SPECT %45, Hik 1 O ORELER CFES»H
Ty rERRDI, Nv I TSR EREURESOR
BEL & BRSO ETRE LI T 5 g v v b
oglEg®, ZhFhOBELERC BV TRINGEE
DEETRD, ZLRFICB T3 Ts/Nstbicxts 3
Tm/Nm DS &2 EREL L QEERER
Dz,
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1. BRREOROFEROKE SIZNT B3FSH
b

Ny 2750y R RELEMGTCERBREDERY
YU NRED X S IFHMEE N B 2 ERE Lz, ZER
FCRDIEEHA YV N REOI T M ET B E,
Ny 2759y REELEHETEEERIZBIT S
BEEREDOY 7 2 vHiz b OFHH Y >~ ik, T
FIERTh W&, BOSERL 25, 100, 225, 400,
900 EZENIZBWTHDEL D #H2h 68, 66,
62, 54, 29%% TR LIz, % 7-RIEIERTTS
L, BERTORVWEBETHRL Y Y 13 4 (ERE
L, ZhZhOBLERCBWTEDELD
1.42, 1.51, 1.71, 2.05, 3.05 &ML 7z (Fig.
1D,

2. EBBHREORSHEEL & % DRHBR
Transaxial RIZB W THENCHRETE 3RER
WRINFEIEDOE#: b2 Ts/BsH 4 ¥ TTHY, =
D& ED Tm/Bm HIZBRIVHEERE D 23 1.6, L2
1.4 TH>72(Fig.2), Ts/Bskt32» S 64 DL &
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Fig. 1 Relationship between ROI size
(pixel) and average count (count/pixel)
of tumor lesions with background on
SPECT images.

D Tm/Bm k% Fig. 3A K" ¥, Ts/Bs btk &
{72 %1% ERINFRIESE LI, T2 7288 & D Tm/
Bm EEMEINL 72, BREREB LU NNy 7759 >
RO H > M EBINFEEETTS EFEL ZWE
BT 4 fEREERML 72,
Ts/Bste#s2 5 5 64D & & D Ts/Bs bzt ¥
3 Tm/Bm LtD & % Fig. 3 B ioRit, RINMEIE %
1To3BE Tt Ts/Bs bt 4 T 39.89%, Ts/Bs k16
T 28.6%, WINFHIE 2 1Th 22 W& Tk Ts/Bs b 4
T35.0%, Ts/Bski16 T23.7%T & - 72, Tm/
Bm/Ts/Bs lLidBINMHIE 2 1T- 72855 % Ts/Bs kb
MWNEVEEKREL, E-BINEEOCHEICE GRS
< Ts/Bs ks 20 BAE TR D572,
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KD ERO & 5 2 HBIEEGESE S e (Fig 4),
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10 £ TTRT8YLUATH o7 (Table 1),
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Tm/Bm Ratio Tm/Bm _~Ts/Bs Ratio (%)
50 (
s Attenuation
10 | .
40 Correction
+ No Attenuation
30 | Correction
5 r 20 -
= Attenuation
Correction
10
+ No Attenuation
Correction
0 L l 1 1 1 1 1 ] 0 Il 1 1 1 ] 1 1
0 50 0 50
Ts/Bs Ratio Ts/Bs Ratio
A B

Fig. 3 A Relationship between Ts/Bs ratios and Tm/Bm ratios measured by ROI of
100 pixel size on SPECT images. B : Relationship between percentage of Tm/Bm
ratio to the measured Ts/Bs ratio and Ts/Bs ratio.

Kcount/pixel

. 25pixel .
B 2 x(Count/pixel) Obtained During = L
Half Acquisition Time
" 100pixel
50 -

" 225pixel
"""" i Fig. 4 Relationship between ratioactive
e " concentration of tumor lesion and mea-
0 900pixel, sured count/pixel in air, when pixel sizes

are changed from 25 to 900 pixels.

0 0.5 1 2.5 3

1.5 2
Radioactivity (MBqg/ml)

Table 1 Relationship among Actural Ts/Ns Ratio, Measured Ts/Ns Ratio and
Measured Tm/Nm Ratio

Ts/Ns Ratio 1.0 2.0 4.0 6.0 8.0 10.0

Measured Ts/Ns Ratio 1.00 1.85 4.03 5.85 7.91 9.88
Measured Tm/Nm ,/ Ts/Ns Ratio 1.00 1.05 1.08 1.05 1.07 1.04




— 2 —

Tm/Nm /Ts/Ns Ratio

1.2

""""""""""" No Attenuation Correction

Ts/Ns=2.0
1.2

Tm/Nm_/Ts/Ns Ratio  [Ts/Ns=2.0 '
L S P Attenuation Correction

0.9 Frosed b NN
0.8 F----1 , 3omm Fr--lrremoommmmmmmeee\reee
0.7 fo---q @ OUMM ]
0.6 e ot 0.6 o
10 100 Pixel No. 1000 10 100 Pixel No. 1000
Tm/Nm ,/Ts/Ns Ratio Ts/Ns=4.0

Tm/Nm ~Ts/Ns Ratio |Ts/Ns=4.0

1.2 No Attenuation Correction 1.2
1.1 ‘ 1.1

1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6

100 Pixel No. 1000

10

Attenuation Correction

100 Pixel No. 1000

Fig. 5 Relationship among Tm/Nm, Ts/Ns ratio, ROI size and tumor size.
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4. BEERETLBOHEBNOKE &L D Ts/Ns
LIz d % Tm/Nm LenEl&

Ny 7Sy ReREebigs, BOERDY A4 X
BINSLBETZIEY, »OEBREOERSAE L
1F CRETREL N S 5 A v v b RO BIE IS E
2RL, FOEBEOEROYA X100 €7 2V
¥ CIIEIZ—EEER LY, BOMEROY A X%
KELBETZIRY, »OEEREOENSAE VIZ
CEBERD, -7 OMES HRBUET T 2 EE
WD Siz, %72 Ts/Ns kb4 DFE b REIRLRE
EnBon, Ts/Nsth2 XD 4ETT 24 —70DE
ENABTEHTH -7 (Fig.5 A, B), % -RIUE
EOE#IZITARE RE(LIZED & TRk ET %
w~L7 (Fig.5C,D),

EHEPICBIT S Ts/Nsh2 B LU 4ictT 3
Tm/Nm HEOEIE2ERE L L EDOEEBRE
OFEOEBROY A4 X CBI 2BEXRERDS L, B
IVREIE 2 1T R VIBE TIZE 17~50 mm O EERK
EDKE STHT % EEFEN 5% O HEHE OB

: Ts/Ns=2.0, No attenuation correction.
: Ts/Ns=4.0, No attenuation correction.
: Ts/Ns=2.0, Attenuation correction.
: Ts/Ns=4.0, Attenuation correction.

DB D 4 Xid Ts/Ns kb 2 T2 50~180 E 7 &
M (Fig. 6 A), Ts/Nski4 Ti3 40~100 €27 21D
#WHETH -7z (Fig. 6 B), BRINFHEETT S HE TIX
Ts/Ns H 2 T 130~300 v 7 &)L (Fig. 6 C), Ts/Ns
H4T8~220 7 v VOEHETH - 72 (Fig. 6
D),

¥ 7 R R OEBICB T 5BELERORTER,
EERETCCNE~ MY 2 2S8R R L0, B
21 (ROI) 4 X% (ROl —ADEZ (mm)/fE
BE (mm)) k&L (Table2),

SPECT &Y 7 b L2813 %5 ROI—&ED
Esi3lvsenr=3.04mm & L7,

z =

Ny 25y R eEUEECEEREDL Y ¥
FRED XS ICEIEI NS BRI LI, BRINFILE
2TbizwEE, BUEBOKE SN SnEER
/NGRS, TRINFEIE 21T - 758 TiRBIOLER D
KREZIHBAEWIFEBATHES i, TRIVEEZIT
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Error(%) Ts/Ns=2.0 Error(%) Ts/Ns=2.0
No Attenuation Correction | |Attenuation Correction
10 freermeseaeas 10 fe-se-ne- FERRRREE e -
%\ Pixel No. : Pixel No,
0 R i e = S { 0 e
10 10 00
B e R S0 freremeem s NSNS
17mm
20 fe---- * 20 f----- sATmmo| N
= 21mm » 21mm
L 2 32mm 80 e L 82mm |
-40 r----- e 50mm -40 F----- © BOMM  j-nmeeeiiea ey
S5O Lo S50 L
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0 e e RN oo ; BT e LT LT e AN
+« 17mm « 17mm !
220 Foeeesd e NN -20 F------] e A N
« 2imm « 21mm .
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Y T R SBO Lo

Fig. 6 Relationship between error (%) of measured Tm/Nm, Ts/Ns ratio to
standard Tm/Nm, Ts/Ns ratio and ROI size.
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b3S TN & huiz D13, SPECT o)
—MEi S 2 BRI RSB & D b FRE DA
v N OBBEMRSIKEL AN, ERRIVFEER
175 LiBAFHE S Wiz DX, BEFEERBEO Ny 7
7500 Ko EBRERREAD T 7 CHEL
DEEBH NI D LAl NP, 24 mm D
EERESHENICRRTE DI Ts/Bs b4 %
TTHoTz, BEEEILE ERMCTMT 210k
Ts/Bs las/h& WIZ CROERSERELICL L, ¥
BN S Bz, EEREOKNE SER2ER
T5E Ts/Bsthiz 16 L2 2 EBBHETH-
72o

Ny 27y REEERVENS, TROLBNE
FRIIR T > 7 b U BELD e R TIR AR
Ly v REBIBRICH D, R A
v HOEIEIRBEOERDOAE S BB LT —F
TH 59 L UNSIEEEE 1.85 MBg/mi LA E» 5
2Nl Dhy A —nN—7ua—nadh

: Ts/Ns=2.0, No attenuation correction.
: Ts/Ns=4.0, No attenuation correction.
: Ts/Ns=2.0, Attenuation correction.
: Ts/Ns=4.0, Attenuation correction.

Too W9 77T ¥ ERGUEFTREEREDE
BREWIEY, 2REMERERELSBRETZIEE
WG E N, BB RIS SBRELIBETY
EEREOKANE XL > TIBEATHHEE L2 BE
Hol, BLEEDOY A XRER, BEEREOKE
BERNY I TSI EhoDOBEBE KRS FE
ENDB I EWRD O NI BER 5% AR DOBELE
DK% XX, HETRELL Ts/Ns kb 4 12X Ts/Ns
H2DFH, RRIGEIE2Th i WBE I ST
S HMREERERR AR E W A XHRER T ITE
EZRDDPLROAFELHREBOND Z LHPHERTE
72o

PUEDEE» S, YHEROERITB W TE 17~50
mm O EFEREDKR S 3120t LBIOEER 2 3 X THE
— DY A4 XRE THRETREM 2 EBAICFHE T % 1T
13, BEENT5YBLNTH EMEROK & S 3Rk
INFEIE 21T e WiE, 50~100 € 27 2 (—dD&E
& 21.5~30.4mm) BEYRGWEATHY, BEEOK



Table 2 Relationship between Tumor Size and ROI Size

Tur(nn(:rrn)swe Pili(gll ?rlrfsl) ROI Size/Tumor Size
17 25 (15.2) 0.89
100 (30.4) 1.79
225 (45.6) 2.68
400 (60.8) 3.58
900 (91.2) 5.36
21 25 (15.2) 0.72
100 (30.4) 1.45
225 (45.6) 2.17
400 (60.8) 2.90
900 (91.2) 4.34
32 25 (15.2) 0.48
100 (30.4) 0.95
225 (45.6) 1.43
400 (60.8) 1.90
900 (91.2) 2.85
50 25 (15.2) 0.30
100 (30.4) 0.61
225  (45.6) 0.91
400 (60.8) 1.22
900 (91.2) 1.82

Table 3 Adequate ROI Size with Error less than 5%

against Tumor Size

Tumor Size ROI Size . .
(m) Pixel (mm) ROI Size/Tumor Size
17 50 (21.5) 1.26
50 0.43
17 100 (30.4) 1.79
50 0.61
No Attenuation Correction
Tumor Size ROI Size . .
(mm) Pixel (mm) ROI Size/Tumor Size
17 130 (34.7) 2.04
50 0.70
17 220 (45.1) 2.65
50 . 0.90

% 2817 mm L/hE 0w A X ThhiT, B OERIR
EEREDRICL T 1.26~1.79 D ¥ A X53,50
mm EREFWVEBETHNIZ0.43~0.61 fFD ¥ A X
BNSVFODRNZ LBERTE R, £ 7 RIUE

Attenuation Correction

EZT5BETII130~220 7 2V (—HOES
34.7~45.1mm) HSEILEHTHY, EBOKE
&35 17 mm Thhid, BOLER IEEREDRICH
LT 2.04~2.65fFDH A XH3, £750mm & K&



WEZETHIIT0.70~0.90 fED Y A XN TF YV &
DY ENT7 7 b LAER»SHEEL
(Table 3).

ZORETTIRELER 2 ERET 5 BE Ts/Bs L,
Tm/Nm b, EEREOKE S, BLEROKE &
REERERFTH S Z L8O h o0, EEEOER
BT REEEHEBANOER L ER, BEGFOHR
FRREIHEINDEY, & 1 SEIFHEROEZE,
[EBHRE D EBIIIE, 1ERE 2 TIFHIE R E R L
ERALTWE D, §, s Ihs0ETFI
DT HRFABBETHS S,
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