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Summary

Toward multicenter study about effect measurement of ablation in cases thyroid remnant tissue using I-
131 after total thyroidectomy (remnant ablation) in Japan, obtaining clinical data has been performed. In
this study, we made a survey by questionnaire on equipment and acquisition parameters used for diagnostic
scintigraphy from eight hospitals that have been performed remnant ablation. And we performed a phantom
study based on acquisition parameters in our hospital in order to evaluate the visually detectable activity of
residual tissue. In this study, we acquired data of whole body (WB), planar, and single photon emission
computed tomography (SPECT) images using neck phantom with I-131 Nal capsule. According to the
survey by questionnaire, the dose of I-131, intervals between ingestion and imaging, and bed speed of WB
differed among eight hospitals. In the phantom study, we could detect low radioactivity of 1.66 kBq (WB,
bed speed : 10 cm/min), 1.39 kBq (planar, 5 min acquisition), and 4.69 kBq (SPECT). The detectability was
improved by extending the acquisition time in WB and planar imaging. Hence it is necessary to perform
phantom experiment at other hospitals and standardize some imaging parameters such as bed speed of WB
and acquisition time of planar imaging. And we need to examine criteria to determine whether remnant

ablation succeeded from not only technical but also clinical aspect.

Key words : I-131, Thyroid, Remnant ablation, Gamma camera

211



MEERRIZEDT T~ 3 P HRHTE BT 2 S ERMRICE U AR08 727 — MREE 77 > AR (L2, 1)

(=]

1. #&

FCDRBRRE VX P S B 1 2 38 3 BB 0 P Cie b 3
FEASE , AEMEREOM1.2%% DTV,
HURBIE O BE 120 L Tl S h ok c b F
WEEDE—BIRE 2 B, 247> THH
R Z ST R 223 TE WY, &
T 12 RIS ERAE 3 2 B A I3 9 B & v
DI, computed tomography (CT) RBE W72 &
DILEMFZI CRE T & 2 WA TH i
WAFIEL TV 2 ENSWY, BEMIIRE
SNBETENEF L, N HWE L TIThI
% iodine (I)-131 WHIEEII L AF Y b - T 7
L—=vary (LWF77b—=—vay) twubhT
Wb, 77L—=arz&h, 1) miEr1ars
T 71 ¥ (thyroglobulin : Tg) D EFEMEAHE L
TAU=T Y TREH D, 2) TTL—ra
YHNIIFERATEETH - 72WAEDFERIZ L ) A
F=U VIR D, 3) MUNRERIFRE &
Bk T E MR OB E E BT L v st
R, R EREE, D) X7 AT
%L\ iEDDH BT,

77 L= a yTIRBER A RIC 131 YT
7T 74 BB, AN 1131 O A
AFEFEDAT DN o & HIZHBPE~ 1R
BRHE D20, MRS & 2 IMiE Tg fH & H
RIEH R )V E >~ (thyroid stimulating hormone :
TSH) HDEIE, B L1831 # {723 ~
F7 57 4 OGP TONEY, B L F 7T
TAIZBWTE, HRANOEEIMEENIZGED &
NI IUTERAMES L s, 77— a vy
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RO H
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International atomic energy agency (IAEA) HUIR
7 7 > b o ITS B (GUMERE) O HURBRER I
[-131 S w4t bY w4 H 7)) 3.7MBq (6
mmp X 18mm, BEL74)VARI 77—~) %
HL7z (Fig.1 (a))o THUC XY FIRPRAHR,
BAFHRR D @ 5 BB OB L7z ZDT 7
¥ b &% SPECT-CT % i Symbia T6 (Siemens
Healthcare) |2 high energy (HE) 1) A—4% (10
em X B D IEFE 135 cpm/uCi, ¥ A T L5 iHBE
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Fig. 1 Neck phantom (a: structure of the phantom, b: WB,
77> NLEE, b: WB1&,

T 7ML (a:

ALCTESRLME 21T 720, BB T
MR CTHWTWS b DL F—DIE - RN
Ve TAVF = AV F T _RCOHFmS
T364keVET7.5%& L7z WB OIUESMFIE~ b
)y 7 A 256 x 1,024, YLAKFHE 1.00, €7 &)L
P A X 4.8mm & L7z, BEEERFRSEMSTH
WZhnZ 5, 15cm/min OFF S flikE &
L 720 planar OYNESLMIE~ MY v 7 28 256 X
256, YLARHFE 1.00, €7t X 4.8mm & L
2o HIiFR T 7 7L —Ya v BoZiy v F 7
T 7 4128\ T planar JUEIEIT> TV 72 W5,
FOMDI-181 ¥ F 7574 T planar NS 5
PG % Bl U TR %17 o 720 IUERIRE R IL R
R4 T 5 5 472210, 1557 DR S HisEE L
720 SPECT DWUARZEMZIPEEFIF 360°, H > 7

% 10 cm/min
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c: planar, d: SPECT)
c: 77+ —1& d:SPECT &)

)V A 5,625 (64 views), ¥ MU v 7 A
128 x 128, $LARH 1.23, K7 ¥4 X 3.9
mm, YR 30 sec/view & L, #fGIUEE— N
THBTEINE L72. SPECT OF R three
dimentional ordered subset expectation maximization
(3D-OSEM) % H \», iteration % 6, subset % 4
EL7z0 CT WRIZ & 285 HiE 24T, BEL#E
MR T O Lo/, BHRLET 4 V& E LT
Gaussian filter CPENE 10 mm) % W7z, IUEE
772V ORGEH A HH70~130H O MIZ 5
WTHHE S 2R =T R LAT> 720 i
BEWMFEIZ L D B X 2Z 7.23kBq (0.195uCi) ~
0.095 kBq (0.003 uCi) O #EF THEE D HETEED
H{§ % 5720

FEROFTETESNEE,LS I TR MIZL S
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LoMEEDbLEE Lz, 77 HEO KGO MG
(EG®E 5 10, 15cm/min @ WB, U]
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i TR T RE T d - 72 G RE O BRE % AT BE D

faE e LT L 72
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3-1. 74— MRE

7 — MER% Table 1, 2 127”7, HifkA
EE R E L7z, AR OWTIE, 48 flifk
D95 1131 A5 Mk, 1-123 A% 1 figk, Wi
YFT T T4 DB EAT o TR\ Hiae At 2 ik
TdHo 72, SPECT i |, Infinia, (GE Health-
care), SKYLight (Philips Healthcare),
T6, Symbia T16 (L I Siemens Healthcare), E.
CAM, Symbia E (LLE Z AT 1 HIVT AT A
) THolzo IV A—%1L 1131 2L
TW5h 5 k4 TIZHBWT HE, 1-123 2 L
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Table 1 Answers of questionnaires : protocols and gamma cameras

TIL— a3 ERBRICHTA27 > — bOEIZE  NETO b J)L &{EHERS

Intervals I |
between ntervals .
Dose 5ot between Model Thickness of
Institute  Isotope [MBq h 1sotope d uptake and M © ef name Collimator scintillator
Ci] therapy an imaging (Manufacturer) [inch]
(m tracer study don
[months] [days]
A 131 185 (5) 7 4 Symbia 16 HE 3/8
(Siemens)
Symbia E
1-131 370 (10) 9 3 (TOSHIBA) HE 3/8
E.CAM
: B ) (TOSHIBA)/
C 1-131 370 (10) 3-6 1 and 3 Symbia T16 HE 5/8
(Siemens)
D 1-151 185 (5) 12 3 Infinia (GE) HE 3/8
E I-131 185(5) 6 5 Infinia (GE) HE 3/8
SKYLlight
F 1-123 18.5 (0.5) 6 1 (Philips) LEGP 3/8
G None — — — — — —
H None — — — — — —
Table 2 Answers of questionnaires : acquisition parameters
TIL—2a bERERICHT 37 5 — FORE « INEEG
WB Planar
Institute o SPECT
Matrix Magnification ]Efnql;gii? Matrix ~ Magnification Izcncjl:}lls[lstég]n
A 256 X 1,024 1.00 15 — — — O
B 256 X 1,024 1.00 15 128 X 128 1.00 600 O
C 256 X 1,024 1.00 8 — — — O
D 256 X 1,024 1.00 8 — — — O
E 256 X 768 1.00 5 — — — O
F 512X 1,024 1.00 7 — — — X
G J— J— J— J— _ J— J—
H _ _ —_— _ _ J— J—
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Ho 7S Re D TRRME (BRiiee) EAHEE 5
cm/min T 1.17 kBq (0.032,uCi), 10 cm/min T
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Fig. 2 Results of visual evaluation (a: WB, b: planar, c: SPECT)
BEFMORER (a: WB, b: 775 —1&, c: SPECT)
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131 ZffiH9 % ftisk & 1-123 % i3 5 sk
HIASNTZHS, EHEAEDEC D S EE 4 11 T2
%
GuoOBEAPLOHIT HEIIEIEL D, T2
HEND 9 O AV F—1Z 1-131 77 364 keV 72
DIZHF L 1-123 13 159keV TH Y, 159 keV DF5
WH YA ATTORBIHE L7z AV F— &
BoTWh, EHLIZTZRNVF—DENIZLY i
DY A= LB L0, WEOZEM RIS
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