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Whole Body Counting of 1311 Administered Patients with
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Treatment of hyperthyroidism with ¥ is now one of the well-established procedures. Of 173
patients treated with %11 during the period from September 1968 to October 1970 in Chiba University
Hospital, whole body counting was carried out with a high level whole body counter. From the 1311
retention curves of each patient the cflective half-lives of 1311 in the whole body and the thyroid gland
were determined. Using cumulated activity obtained frora these data, mean absorbed doses delivered
to various organs of each patient were estimated. The calculation of the absorbed doses is based on the
method proposed in MIRD pamphlet. The calculated value of the radiation dosage delivered to a
target organ ol each patient showed a wide variation.

The results of the mean effective half-lives of 1] in the whole body, which were determined from.
the whole body retention curves of each patient, were 0.41 1 0.24 days for the first phase, and 6.30 -+
0.92 days for the second phase of the two phase type (Type II), and 5.90 £ 0.97 days for the one
phase type (Type I). The mean half-life of the thyroid gland was 6.0 - 1.1 days for the two phase
type, and 5.6 4. 1.2 days for the one phase type, which was a little less than that of the whole body.

The estimated values of the radiation dosage received by individual organ for each mCi given to
the patient are as follows: average dose to the whole body is 1.2 0.3 rads, the liver 2.2 --- 1.0 rads, the
blood 1.7 4. 0.6 rads, the bone marrow 1.1 -} 0.4 rads, and the gonads 1.1 -+ 0.3 rads.



W Fnd94= 6 H25H

1 # &
2. WFERM
3. WFgexig
4, WFoEIiHk
1) At
(2)  {hPI4Y i o0 S B 32
(3) WU AL o BT
5. WE7EHs A
(1) fhdids Joof PR RN 3 4 i
(2) ' R
(3) A
(4)  #HH o RHCHS e
(5) WAL ik o0 ¥ i
6. % %
7. # B
X
1. % E
HEAE, ChAEIC BB BESERHE Y 117 59
be, LEEEOBuI s ML TRTvB. %
DR T BB ERS o FREES 44k
L, pECsT 2 FIREETFERET A b
ELTW5®, ZoFBusBEERARSS, B!
HEERIRMOPASE, BifrHdl o [k & S RE I
Hind sk b, FEESEOBEREEI LD
xhihdibhs. L, —HTigEESE
AniC X BB YY, At 5 BRI O fE
Mg 5 0©, Zhi L CERR
CHATAV =T (LUF7A4 V7 b= L) %
HH325 Z LiEFE i, &R, Me~ofg
toEE LU EcHRo kv RTs o &0
YEhib, itk TFHEHEEEMS AL
WTED X Hipfi- £l 50, ik, Thic
L BNENOWERGED EORETH B, Ik
DIEFE T A M5 BB H 2. BE, AN
BTREBCHREISRhE 7MY P — 7O N
D% <, FRhZhCoW T ASEMER R 2 SE-3
B ENMBBETHSL. LinL, AMEROWTOE
74 Y P — 7T 5 FEN T — 2 E
EARTHTRMOHENE L, Thbrf@HIh
WD, B3 5 IR E R IE L S H#EE

405—(25)

THOERL TR L. BpSRc X s &7 1
Vb= TR A E R T — 2k L LIS
ERTWDEY, ThbirD ¥ MECHHAT5
CERFEADTR LY. R ) ABROWTOHE
2% LS, Fierhic X b pRERREIEL 7TRE
.
1. WEBAM
TA Y b= IS X B RN RO
HL bbb Tk, FET1 Y b—Fico
WTE O FHERBRE R lGEEh OB, Lk
L, B2 74 v b —F ¥t X h R
OIFERAR LT WD Z e\ ZIXFIFT
LEMFNT -2, LAY, REOBENTIB
et ELZ bR BD, FCEPENT — 2128
DA - GHBBEORBTE L ELRTOT,
EDOBREDEGEE, BHIEHITZ 2 L L EHE
Th5H. AR AFET bR THWBTA Y b —
TERO 5 b, P HURIREEETHE O REE I
T, I REF b Y v Ak EnRS LicBHo
T, RPREHE DREREAETHRI AR T —
2 OEEEL N, i, B0 FRIRIGHERFRN 5
525 LONF, s £ ORI R D 2B
HAftiET s C teh s, FRREo Bz X 58
LIRS — BT bhTw 345, HURIRLISE ©
PEIBARIC & OFREE O BRI A b7 DT O
s T b3 h Ty, RS ORE
X o TIMFEHEE Y e b3 lREd: 2 P
I B ARG ORISR R HEETH = L
EETHD.
3. BifEx®

RLITI9684E 9 7 1970410 & T 2 4 2
A I TR AR O R 12 i 2V
Tz HUR R RETTAERERR A~ 17301 (A5 6.7
%) TwHnH, WRRH400 (25.1%), 4 1336
(76.9%) TH BN, F—BECo>THEE T
HL, 2@ EBELTVAEER2SH (B8,
Z17) 50T, BEEBL 14761 TH%. Fig.
L2 B DERSidTTh, 20~40iFE 0 20
DT %% LbTuwh,  1[EO ¥ gy Qu-
imby® DHERIC L b R>dBR BN, FIRIEE



406-—(26)
51
50 %
[
w A
40+ /
Male : 40 Cases
(] Female ;133 Cases
810l 2 Total 173 Cases
S
5
.§20
2
10t .

0 16 20 80 40 50 60 70 BCy
Age

Fig. 1. Age distribution of the 173 treated cases.
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Table 1. The results of initial value, effective half-life of the whole body, and effective half-life
of the thyroid gland obtained from !*'I retention curves.

‘Whole Body Thyroid i
Type S— S S
of | Case | Phase Initial Value E.H.L (days) E.H.L (days)
Curve Min. | Max. Mean _-_ﬁ.i.n. Max. M;n o ‘_Min. Max. . Mean
I 19 | 1st. — — 1.00 3.9| 7.2 5.910.97 3.3| 7.0| 5.64%1.16
1st. 0.05 . 0 . : . 420,
1| 2 T Tom] ortoin oAl sl Samoa| 20| 77| SuLLe
1st. 0.04 | 0.52 | 0.20%0.12 0.15 0.8 | 0.31%0.16
i 14 | 2nd. 0.48 | 0.96 | 0.80%0.12 4.7 7.9 6.5£0.84
3rd. 10.2410.62| 0.4040.11 | 3.2| 4.6| 394042 | | |
Total Case: 165 Mean 5.96:k1.10
B CRERI0GLTFICREES 57, 2otk e ,
A, 2~5HTE—7%RL, DBIIARELT 2T 1
WS (Fig.g8, 9), ¥— 7 &R TICBET S 2 ClTwe T
T (Fig.10) &23b%. Zhbiliolicouwn 25l L BB Type X
ik, FURIRIASE O S e ob 1 S RIS IC 41 i L
EBThE, ZOEEIH LN ERDTHS M, 520}
EH D BT TR TER VDT, TOH Ew
B Hhs T, 2
()  BHEFHI 1or
SRR R NEOIREGC 7 = 5 b LT J
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Fig. 11. Distribution of the whole body effective
half-life determined from the whole body reten-
tion curve of type II. Mean effective half-lives
of the 1st phase(left), and the 2nd phase(right)
are 0.4140.24 d. and 6.29:+0.92 d., respectively.

one-tenth lives determined from the whole hody
retention.
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Table 2. The results of effective one-tenth life
of the whole body retention.

Effective 109 Life (days)

Type of Case
Curve Min. | Max. Mean
I 19(11.5%)| 12.8 | 24.0 | 19.7+ 3.3

il 132(80.0%)| 5.2 |24.9|18.0% 3.7

il 14( 8.5%)| 11.6 | 16.6 | 14.3+ 1.6

Total 165 Mean 17.9+ 3.7

& T Ecr A EER ey, THRei—i i
AiE (Table 2),

—7J7, FURBREERR IR SRR o424
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FUIRARAL S AR B SRl R 3 4 s X ORI
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Tig. 13. Distribution of the thyroid effective half-
lives determined from the thyroid retention.
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G L5 mCi 24 0 Al Ucifé o £k o
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AT FHRBOBIER, REE I X USEEEOEE
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Table 3. Cumulated activity, Ar per mCi of administered doses and per administered doses of *'I.

Cumulated Activity (m(Ci-hr)

Tissue per mCi of A&'n.ﬁnistered Dose per Administered Dose
Min. [ B “R/l.a.x. Mean Min. Max. Mean
Whole Body 50 | 219 | 168 £ 41 400 | 3532 1382 + 590
Thyroid 23 225 138 + 45 182 | 2220 1124 + 506
Extrathyroidal Body 10 76 30 £ 16 41 141 268 = 186
Liver* 1 I 7 4 2 10 39 27 £ 11
Blood (Whole)* 3 10 6+ 3 25 88 49 = 21

Total Case: 165, * Only & Cases
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Table 4. Summary of the estimated absorbed dose (rad) per mCi of administered doses and per

administered doses of '*'I.

Absorbed Doses per mCi of Absorbed Dose per Administered

Ti Administered Dose (rad/mCi) Dose (rad)
issue S . i
Min, Max. Mean Min. Max. Mean
‘Whole Body 0.4 250 1.2 £ 0.3 2.8 24.7 9.4 = 4.1
Liver 0.8 6.8 221X 1.0 4.4 73.1 18.2 4 11.0
Blood (Whole) 0.6 4.0 1.7 = 0.6 3.9 45.0 14.0 £ 7.0
Bone Morrow 0.5 3.0 1.1 :£ 0.4 2.2 14.2 9.6 £ 5.7
Gonad 0.4 1.9 1.1 £ 0.3 2.3 22.1 8.7 £ 3.7
Total Case: 165
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