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kD scintigraphy & L TEREOREICEC ALLATWLS Y1 F, ELOKE
HERTHETERYENHEENEFIURICHIE v BOIXLF—2HDL, AFLY
FTLERPICHERTES. LaL, HIZHICTLELR S BPBHEND-OBEOHRR
EhRKE. ‘
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BEHICHEWT PINERESFEREADCENFREABLYD, P1 & YT CLBH
HRE§ scan SEREORFICO WT, BRRMFHE L HICATRBICHNTIARME LS
RitL7. 2L 0 v BAXRY L OAETIE, BRBEORAHLGROLK, BEIORBE L
bICEEBRMORALEN XXY ML EICHBICEH N, Line-spread function oy
Fx &V Picker thyroid phantom D4 X — DREM D, camera D[ A—[THEN
TlF, 1 & *mTe (§ (F(E RAEEONRIEEZTR LK. scanner O 4 A—2 [CHEWLTIL,
128] (Z(F *mTe BOETRILF— collimator HJ{HBHLTHY, WIICLBSI A—2&
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HE$3&, S8ETHE Line-spread function O¥EET ¥ 2mm HESABEELCS
WTHH2EKRICE 7. BEAIICEFS 21 & B (CLZ2FRFEREFOLBETE, [
B ETEEEERS —%L, HBEEHEK0.95%28 7. BRERAIICEKTS =1 ORIREL A—
Sk, BICkL, BCEREBEVBECEDTHILEEhLNTL.

HEDZ &S, RREBEOESFEC I OFERKEELD.

Todine-131, which has been widly adopted for scintigraphy of the thyroid
gland and for measuring the thyroid uptake, has the advantages of a physical
half life long enough for shelf storage by most nuclear medicine laboratories,
a satisfactory principal gamma energy for external detection, and a ready avai-
lability. However, its main disadvantage is its beta emission which causes un-
desirable radiation exposure to the patient.

In contrast, %I is regarded as a more ideal radionuclide for the in vivo
measurements because of its less radiation hazard and lower gamma-ray energy
more suitable for the imaging. However, as I is a cyclotron-product with a
short half life, it became available for clinical use in Japan late in 1975.

With prospects for future use of the nuclide in nuclear medicine, comparison
of 128 and ! for thyroid scanning and uptakes was undertaken to evaluate in-
strumental efficacy for '®I in conjunction with its diagnostic value. Because of
the radioisotopic impurities, the spectrum of %I changed appreciable with time,
as the isotopes with longer half-lives became more prominent. Using line-spread
function and Picker thyroid phantom tests, there was no difference in resolution
between camer images with *I and those with *mTcO,”. In imaging with a
rectilinear scanner, a low energy collimator made for *mTc-energy was suitable
for 1. Compared with B! images spatial resolution with I was improved by
2mm in half the maximum height of the peak of line-spread functions. The
sensitivity was increased by about two times that of '*'I. In clinical trials with
simultaneous administration of I and '*'I, there was a high correlation in up-
take tests (coefficient of correlation 0.95). The images with '*)I were superior to
those with 31, especially in low uptake cases.

In conclussion, 2 is a radionuclide of choice for thyroid studies.
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2) Bl H T et BABEOKE ¢ Nal
scintillation counter & multichannel anali-
zer (MCA) ZA\WT, BREHR XOHREHD
B3 HBDBI D v RAR2 FLERRD, BA
ORI EHR LT~ 1C.

3) scintillation camera D A A — 2 O
2} : pinhole collimator % Fi\ 7 scintillation
camera (Nuclear chicago pho/gamma-HP)
DA A—PRDNT B L ¥mTe &L T
B L. WE 1lmm oF 5 ADBHEC 1281
L ¥mTc % $# A L7 line source & H \»,
camera DOIEEE% MCA A LT line-
spread function (LSF) % HIE L. T,
Picker thyroid phantom & 21 (200 xCi),
®mTc (1mCi) #ZzhZhHAL, DA A~
2 % [ Ui, collimator o @ 45 line
source %\ % phantom fHDOFEET Scem 12
EE L TERE T 7.

4) scintillation sca{nner DA A= DR
%f : Elscint #8415 1 v 5%} whole-body
scanner {FEHL, HiE® line source
B\ 7 LSF ¥ X0 Picker thyroid
phantom DA 2 — % 18] L B jz>
WTRD, HEE ERE L. colli-
mator (%, VC-7 (140KeV U TF D K=
* ¥ —f fine focus collimator, 271
holes), VC-4(140KeV LA FDE =% L ¥
— A fine focus collimator, 265 holes),
VC-9 (140KeV Ll EDF= xF—FHD
depth independent @ medium fine
85holes) »3fE %

Counts per channel

focus collimator,
Fusvz.
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N B &
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5ERIERER, FREBA A — ook PI
(100~200 pCi) & 1! (50~100 pCi) o [Flks
BEH B\ T Ao R AR A ) A B
LU, FRIBOEBRER IO 2 —OXHEL
FoiER 9 Blie D W T el Lic. BEREIL
B51%3, 6, 24B:RITHEL, A6 DOHE
iz o, 11 & B oRIEME D HEE R K
7=, scan (L BITIL 5% 3 ~ 6 BEfE, P
TG 6 ~24BEC T - 7c.

3. R

1D 2] » S hoRBAZGEOKE : Nal
scintillation counter » i\ »THE B 21 D
BEHRCKT S v igA~<s A% Fig.l iR
L7-. Nal detector @ = %L ¥ — S REEDE
Wi, HesoEYSHLERET S LIXH
HTHoTh, B % 2#Na OREAY HRLE
fo. EHLKREANL3IAED v A7 b
A DRE T, EAFURREL L) MR L
Moo T L CERH : 4.154) e EE¥ER
@R A7 L RIS & D ERbRIC.
HEARAST7 4 Py 2ATARAELTNS Bl 5
FeLhCRBALTWAREE COEGE, B
FHECB T B >093.75%, #1<1.0%,
126]<71.09%, 1391<(3.0%, ©'1<0.75%, #*Na<
0.5% TdH5s. BPLHUBEABEDESIZ/
JWVXoic Bxbas, I CGER: 4.154d),
126] RS ¢ 12.8d), T CGEEI - 8.06d)
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Fig. 1. Gamma ray spectrum of Iodine-123 made

with scintillation counter on the assay date
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Fig. 2. Line-spread functions and images of ®"Tc
and 28] on pinhole collimator of scintillation
camera. Images were taken with a Picker
thyroid phantom. A hole in the right upper
portion of the phantom was 5 mm in dia-
meter.
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2) scintillation camera DO A1 £ — P DT -

pinhole collimator % %% L 7= scintillation
camera x A\ CHEIE LA, ™I &I *¥mTc
o LSF & Picker thyroid phantom A4 £ —
2% Fig. 2 iR L7z, LSF oftiz R KO
BRA 100 % & LA R TRb L1,
%D LSF % it 5 &, I 04 LSF 0
s c ZF i< collimator DFFEEDFE:BDE
BIRLHNDEDOWETIEEAE—FKL, F
fEREIFEE LS Tmm THo7e. Fie, Picker
thyroid phantom DA - S IZEWTH,
# &+ 1 phantom A FDOERH5mm o cold
area % il L, 313 AEED FEEx =L
7.

3) scintillation scanner @™ 1 # — ¥ DET :

28] 3§ L oY B o line source & AT,
scintillation scanner ¢ VC-7, VC-4, VC-9 ®
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9mT e

123]

3fEE D collimator % 3 L HIE L LSF
% Fig.3 /R, Fig. 2 L AR ENI &K
KOEHERY 100 % & LR BETRD
LTH%. 2 » LSF %, *mTc A collimator
THDH VCT BT 28 FfHIEA 5. 0mm
TRLBWDEEL R L. Lad, v B0
collimator D@EED FH@IC X % back ground
DEFIZBERABRDO 3% &L HEDRLA
B8] pE/ vy O =FF— (3 159 KeV
(83.6 %) izl b b3, 140KeV LITD
9mTc A collimator 2314 BIL I LEEHL S
HLBbhi. ¥1 o LSFikk\T%, VCT7
B ok e LSF o K fEIE A &b PhIw
5.2mm % /R L7, v # D collimator DfF
BED B I X »C LSF o Wi 23 HAFHER
D¥10% EEIsTEY, nich D back
ground O EFAMN S A bh b, @E 1 xH
Wiz AR scan R Wh R A B =R A F —
F o VC-4 collimator Ti% I & LSF DfH
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Fig. 3. Line-spread functions of !2[ and % on various collimators of scintillation scanner.

Table 1. F.W.H.M. of LSF and relative
sensitivity on various collimators
of scintillation scanner studied
with 128] and 131

Relative
Collimator F.W.H.M. of LSF sensitivity
1281 1311 1281 1311
VC-7
<140 KeV 5.0mm| 5.2mm| 1 1.12
F.D.=7.5cm
VC-4 ‘
>140KeV 6.6mm| 7.0mm| 0.66| 0.55
F.D.=12.5cm |
VC-9
>140KeV 11.6mm| 12.2mm| 1.73| 1.50
F.D.=11cm

F.D.: Focal Distance

EEH 7Tmm THh - 7.

Table. 1 i = b LSF o {EiFE, 21
& B pREICEED line source HWTH
bhto LSF oEE»B, 81 T VC-7T AW
7B AEY 1 &L TRDIHMNEELE R L.
Bra¥—EHO VC4 L VCI T, B %
Ao BED FHR B 0B XD HENRE
NRTH o leh, M K=k 1 F—~FHo VC-7
TIX ¥ OFBRKRTH 7. VCI Ltz

SRS A 3D depth independent THEE
7. collimator T & 523, EHDL DR TIXH
RBEREAECBECH TV S, BEILM
o collimator 12}t L KX T & 525, SfREEIL
LSF O¥{EME»s 21, B L4 #H12mm &
Db -T 5,

Fig. 4 @ 2] v VC-7 #H \», B T VCA4
2HWTE LR Picker thyroid phantom
DA A—Th LTz, 1280 DA phantom @
hot area * 1% cold area i - & h LH
HL T3,

123 VC-7

1] VC-4

Fig. 4. Picker thyroid phantom images
taken with a scintillation scanner.
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1231 Thyroid uptake (%)

Fig. 5. Correlation between !2] and 1311
thyroid uptakes.
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fhe UCHIBIRS0.95 &, JEFN D 7o
2, B E B BRI ACEE L
BACIIABENEGER—ETRNCE3ELD
H, —HEEEETRIHEZELILS—KTHL
o, BERHCIEIEZEIR—ELRTEO LR
bhb,

FERBIC 31t 5 121 L B O FRIRA £ — v
DHEETIX, BWE &S EERERA 2 — OB
Hiiehy, EBREMEOCHEITIL B 0F %
PEFTH - 7.

4. * #%

23] |34 BRAE A I3 B L, Lvd
EAEEsE 2% electron capture T B ##% Ht
Lig\ied, BILICkl FL < SRR ESER
xh3. Mird iR X » T EHE S hic Na®j,
Na 31 o AkDHFEREL, BRE25 Z0L
¥x 123] ; FRE 18rads/mCi, 4% 0.029rads/
mCi, B! : kiR 1300 rads/mCi, €5 0.71

rads/mCiTHh » V, B FIRIZ R 21 B
D100 3D 1P TE B, ¥mTcO,” TIRIE
2 CHERE 0.13rads/mCi, £ 5 0.011rads/
mCi TH b2, 381: 100 uci, *™TC: 1mCi %
R LBE, 21 X 2 HRE RN 105K
i ARLHE TRt LAY T5. L, E
i 2 i BB OB ORAD D B o
SEFEFREITI ML, BAKEC X 2R
BRAG R H 4rads (%1 100 uCi HEDHBE)
EEEZIAY, Bl BAO FRHEREL D Kicik
5. BEOLOWUETLRHOBBL & bR
BRI & 2 0, 1 o FAE D ElE Y
MLUTEDY, ZhbOBEDOHBRECH TS
FErEE T ER VWEBDLRS. LsLan
b, IO EEERCANTS I LT
BEIIRBCAILWLDERIERD,

scintigraphy &k T, @EHE RHES
T5 vy BO=FAF— 1% # 150~200 KeV &
Wibh?, 159KeV (83.6%) @ v#gx ikt
DB A A=~V 7D b SBEER T A
YV b=7 OO ED2TH%. pinhole collimator
% 32 L7 scintillation camera T X b 2]
L mTe DA A~ KT 5L, LSF KX
O phantom FEET WEIX 12T FAREOSMRE
Be# 7k L7-. camera ® Nal crystal (X
1% A4 v) i&xt$ 5 intrinsic peak efficiency
1% ¥ Tc » o g (140 Kev) TH93%, B D
v # (159KeV) TH 8 % THH, BREDEHT
g B mTe L Kb SbivE Bbh
5. BERAC L AZBXRERCA £ — S hHiE
T 55, REHERC FRPRZE 2 FH IR
BE, HDHE T 0EHEN 4 I BET
LB OFNEFERTH HD.

128] % L7z scanner O A1 £ — ¥ OEf
Ti%, LSF ¥ X' phantom SEBHL, K=
FA¥ — F (®nTcH) © collimator % ffFH
Lick &Rk RV EELX AL, back ground
DERBLY RbRId 7. scanner © Nal
crystal (EX 24 v+) &%t ¥ % intrinsic
peak efficiency % I » ¢ # (159 KeV) T
#100%, 1 0y (364KeV) T 70%C
»b, R collimator #» A\ #M2HEMEN
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—ETHIE, BT OH» RENH L.4fE5K
e AETTH B, Eicit, Nal crystal #F
ST 5B Al ik X 5 WX, window D HRIE,
collimator DFEED FH@ F I X 5T %4 D
BN FHIND., EEHLOERBRTIL, VC4,
VC-9 Tit Bl oA 1.2 BRI » 1oy,
VC-7 Tine ¥ 0 F B IERTH - 7.
VC-7 D4, B S 2T B 0 o $3A% collimator
DiFBEYEAL T, M1 OREL HLicbDL
#% bh, back ground ©EFERET 5.
5, 1 ¢ VC7, B T VC4 # H \\WicH
&, VL OFH FREETIL LSF OEfHIET 9
2mm FEIN, BECKWTHH2HFRCR
5. BREC BT, %58, scan DR
X -ThRicbid, EBNEFLIVEDR
RENEFDEFLTULELL L Ly
2%, BICREOE T, Pl osEry ¥ X
DL &L TELEIAFTHASS.

scan OEHL, ¥ OBEEE% 24 BREE
2, FRUBHC L back ground 2347c < i
WThHBHESHRTER, 2L OHE, ¥
WIS L e D B 5% 3 ~ 6 BfElo 28
IV BEREOEVEHBEIELR DY,
L% 24RERE I L, 2l fp E oo BARBYITE
= AF— O ik BT 5 BAZED R
DKL, DRENEL RHBhDDH B & D
BELADNDY, AYBPBETH D L8
Bifls scan %18 % ki waiting time %2 <
THERKOEHATHAS.
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1) B[ » Feadc I, B, #Na 7z &
RAVHER I Mz,

2) 3] o camera DA A — COKRFTIL,
#¥mTc L L LSF & X O phantom DA » —
L L RABEDTMEELRLIC.

3) B[ » scanner DA £ — L DRHFTIL,
E=xnrF—-F (®nTc B) o collimator
DERANFEETHY, B TH =L ¥~ H
collimator % R L BEELHETH L, 4
f#AETIX LSF O¥fEIETH 2 mm HFIh
BRECB T2 FRICI 512,

4) EBEERACBT A B & B oFERED
Hlecit, Bft ot BCH 4 CEE LB e
—F LR Hb B o7, ARRETIERL—
HL, £ THBEREIX0.95TH 7.

5) EERGIC 35105 P O BRI £ — 2
OB L E FRRT B o ey, R R
BAECENTH S L BEbhi.
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