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An Analysis of the Spatial Dose Distribution around the
Patient with Therapeutic Dose of 3]

Takeo ORITO,*! Sukehiko KoGA,*! Akira TAKEUCHI,*
Kichiro KosHIDA*? and Ryuichi MAEKAWA™*?

Spatial dose distribution curves based on the measurement of clinical cases, theoretical and experi-
mental analyses were studied around the patients treated with 3 for thyroid carcinoma. When the
maximum activity in a patient was 15 mCi, external exposure at 50cm from a side of the subject’s
was 7.64 mR/hr for theoretical value, 6.5mR/hr for experimental value, and 3.2 mR/hr for clinical
case. The total exposure at 1 m from the side of the breast in clinical cases 1, 2 and 3 were ob-
tained 0.775, 0.197 and 0.079 R, respectively. The result of case 1 suggested that 'special restriction
need be placed on the patient’s proximity to other individual.
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Fig. 4 Spatial dose distribution curve in the ward of a patient administered

orally Na 3] 88 mCi (Case 2).
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Fig. 6 Attenuation curve of spatial dose rate
and linear scan for case 2.
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B= 0.0044(

FEM 3Tk 0.5 m DB A=40.0 ( »
B=-18.0 (

1.0m O A= 9.30 ( »
B=—837( n

2.5m o A= 170 ( ¢

B=— 1.53( »

' W e

ERATHIEL W,
5 LTRDIAE R ER KR ol o TR T2 &
Table 3 O X 5172 %,

Iv % 3
—jpc RN 2T 20, REFRLe rebx 2

HEhEE LT LOENEH A ZT 05191, 20X
57 BE D RNBEEEN L BARPERAZ v 7
Chx 2HBEHEEY VT A I OB A LTI D
7o\, '

ICRP Publication 52V, 25'® T [hkstEmE % Fu
THEEFOBZOREILOVWT] EWHET, BERIC
W] gy b o AR BUNRERES 15 mCi o T
LIREIRTH IWELTWS, 22T, SEGHERF
W] 23 15 mCi i - 7chy, HIREIENT, =7V ER
R Blic o\ T B R ERRER S MO WEL T,
FRODOMC EOREDE LD DHLEMY, Thd,
— AR DORERA £ v 71 EORBRED J R HRE
B Ex 2 onTERE L . BRBRFES 15mCi



T YRR 2 IR SR AT DT 9

12 Days

9 Days

7 Days

5 Days

4 Days

L—

3 Days
S P ys

“‘/’/[“\‘/p\v”\.sxyéveiz\

Immediately after
131
Na

I 90mCi

administration

—

Fig. 8 Linear scan after oral administration of
90 mCi of Nat3.

|

Table 1 External exposure at 50 cm or 80 cm
from a patient after !*'I was administered to
a patient orally.

After 1 week  After 2 week
at at at at
50cm 80 cm 50cm 80cm
(mR /hr) (mR /hr)
Patient 1 6.6 2.8 2.8 1.3
Patient 2 0.05 0.02
Patient 3 0.2 0.12 0.02 0.01

Table 2 External exposure at 50 cm from the
object when the maximum activity in a patient

was 15 mCi.
Exposure rate at 50 cm
Patient 1 3.6 mR/hr
Patient 2 3.0
Patient 3 3.0
Experimental value 6.45
Theoretical value 7.65
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Fig. 9 Attenuation curve of spatial dose rate
and linear scan for case 3.

Table 3 Total exposure at 0.5, 1.0, and 2.5m
from the side of the breast of clinical case.

Exposure per treatment

Activity

admin-

: t at at
istered 0.5m 1.0m 2.5m

mC) YRy (R (R

Patient 1 100 3.10 0.775 0.124
Patient 2 88 0.312 0.078 0.0125
Patient 3 90 0.371 0.172 0. 0315

L, BEATIELEC I ASML T BeDEELD
b, AP, FEE~OBEBREERBLICER
O RN 5B EOBHRE~DNAELECOWTHREL
TWBH, COWFETERIET, 2> 2HEALERLDO &
CIDHETAEVOIREEDS & THELTBI2DH
R EIBRCEHE IR T 5%, Lic2iaT, XY
ERE IR BR G B MBI, BRI X » T3
BUERD D,
SEDbhbhOREZR T, BRAOSEERN
R X OEF L ERD 1/2 DIETH - 7od’, TDED
FRR% B 5253 % T D ERIR BT a1 & Fl—4&4
THRAIEN, TTAERET, ToBREMELHRT
LRERDD, £ TEFLIZ 2\ TREXT-7
SVF IS A ENRLRNDELIEE LT3 6 HFTIZD



10 FRRES, HEEZ HA B SBEEE, §E—

W, ¥R 7 ORREBRCHEAILTERLTWBLE
25 & BMADOWEEIFIURARTELZ DI B,

L7cdioT, ¢=15mCi % Z DR THEIE 5 L £
MNOWEERE g 1

gi= qri®
=
rid

Lieh, BEABEEA@ S 50 cm BT S HERY
(2)REACTEHET 5 &, 2.8mR/hr Loz, 3
FERAD EFDFHA 3.2mR/hr 70T, X<ERILT
Wb, DT EIE, ERREINICL ST, ARER D
LI ERYIHET 2D Tik/c <, RN o&RSmEah
i, FHER X o Th e h BEHEIRE S 2 & RLT
W5, Tiebb, BRSMREBEOATT—2%2H 5=
ESFTRE, HETL A ) FRAFEATE S 2
EETRBL TS, SHRITFMAICIEE Lic RN DHE
EELESIRTIE L D BEDCBWRESHES AT
»55,

EEA 2y 73RN EEBECETH01L, DT
R EFRHEIN DD T, BAET=2—C X5 BREKRHY
FEED S L, 25 Lich, Edo7F—x25h
WEEC X ) MRS ES L 5 5, RN #EEENE
Be L & S RED Pt ALEh SIERPOEA 25\ 3 5
A, THOREERLETH D, & h i iX BEDORER
¥, HEBEYMY BT FAA AR T2 L3NE
THBHD, Thdh RNEEHD BERDEBEERS T
FRERC T L THNIEHRCTZL 2L EX bh 3,
T7ebb, RN H5EOR R 2R ER R
RBDT, HFETORHEO KSR EREI TR TES
1TTh D,

=R, L X FRIBEEETTE FEO BT oW
T, @H5BRIERBPEL RS LY, 28, Tofbok
BT EEEHLTCCS, SEOD 3EML, SHDOW5 2
HEEERTHDEEL bhvb, Buchan 52001, ¥ %
BeL N HBRBZEO RIRC AT 5 HEOW bR
BB OWTHRE LTV, bhbhoflE Lick
5 e F M b DT To W, FEFI 11, BAERFEES 15
mCi 273D 12 HTh-o7c, THIEHEEIRIC L
S DEBE A, 230 OO BRI EITE 2 - 7o
D THH 5. Mo 2 FEFIEB I  Phk 2 F w0
T, Ihr @At E2 bhs, ICRP w5
X5 BEOGHNBERY 15mCi TREISLES,

D REKEE OREMEERE 10 cm (F, RS xR L
RE LIcHERE) Wicolkd &, —BARCHBEIhDH
BRI 0.5rad KO ELXFEo bIE, 6.7 BERED
BMULIrZFINL, LArLABERETE, c0Xdik
BRIEE AL BEL £ 2 TINA 5, ICRPE ¢
T, ARDOHEIN2H/ULED DL I BECEETS
B3 &b Thicd, oA ~D FHREH
R IREREITH S LREL 15mCi L\ 5 fHEEZ IS T
%, LT, BEITHICETHEBAIOMED 1/4 &
LT3, 4, bhbhOE LcBHBER ML b
L, BRABEZESE#Y 50cm L L, —BA
ROFHFEREC ET 2 EMERERD B L, ¥ 0
BB ELEZEE L BA0 220 B/E B, LrL, &
FEGIC X - CEREDERIE 23 B 7e b, RO LE-
B BRI D O THI BRI FREREL TES
EEZbND, LT, BRI Ic > TSR E
W X5k EDWED, ICRP D5 15mCi &\»

SIREHIERITESTHA 5,

ICRP™ Tix, BAEENTZRCHET S X TOBEL
b 1m OFEEC BT 2 MENFERERE 0.5rad K
THDH LD BEH BV ThE, BEBRE BEOR
BT I\ TR AR LI B D R R0 HIFR % 3% % 24
FEirfk LT3, Table 3 ©RT L 51CiER 2, 3
I RICEEYT 52, EA L IXHBYLEE TS, Lo
L, BERNREL, BET5<y FE oM IznT55
B ENErNTND DT, BEBESCTLERE
Lo IR, FEEINEEL ZRIWTHS D,

vV #® Ed

FREEET Nal % 5 Lic B840 RN K=
Pz R B M AE & BT L L bic e 7L ER
FIOBRIACONTT o7, 2hid LI RN#EEE
FEORE, BEOEECHETIHEHC OV THRHE Lk
D X5 Ik B,

1. FEEREOMENT, T T AEER, BRI CHNEBFEN
15mCi & 78 5 7eBD 7 7 v + & H B WX BERBIEE
filX v 50 cm R EOLERBMERIIFS O R D 7.65
mR/hr, 6.5mR/hr, 3.2mR/hr (3 fEFIDOEE) &7t
27,

2. WHRIDF—2%d L, KHNBEEN 15mCi
DL EREIVEE, —BAROFERBWEL T
5 X5 iR R RS % &, 3EFADFES 3.2mR/hr
DfEE AV, DEYENBREDCLEEE TS L, KK
220 RFEEEL T X2 LD,

3. HEAETIE 50cm DOEMET 20 X % kiR



18] Yo BB 2 R R SRR O F AT 1

BT 52 L0 THR RO 2% E 2 fo& ICRP
D35 15mCix#BLEL: bhs, REFEREOME
ZoOWTIE, SHBEOEBHAINLLENRLS,

4. ZERRERSMM RIS L ChHRIEREIC
I U B B DT R, X OREHEE CHER
W2 RE B S, EEBERSME S LCFECI v E
HAgEThr EREEL BRS,

5. BE»D 1m OEREC KT 5 REHGE &0 BEME
WREFI L, 2, 3 TEOBD 0.775, 0.197, 0.078 R & 7x
272, FIEGIZ LI REERPAN R 5D T, ZTOMA
5 2 TR b R o ELE i L7e
BAHRBERECIVATRE Z L2lbd » T,

(At —ifi%, EABFEREEMREE (RES
RREFEHE) D% 5 Tirhhic.)

2 £ X M|

1) M. BLuM, R. CHANDRA and C.H. MARSHALL;
IEEE Trans. Nucl. Sci., 18 (1), 57 (1971).

2) C.H. MARsHALL, R. CHANDRA and M. BLUM;
IRPA Conf-730907 part II, 1169-1174, IRPA
Washington (1973).

3) TN B Bt e v KPR O (RED MRS
Zkt, p.14 (1976).

4) ERFFE, PR B KEHE wE A #HiIF
HES, L 4 BES, 14, 361 (1977).

5) FTARER, B XA, BERIF MR B KE
58, ¥ 4 ; Radioisotopes, 27, 662 (1978).

6) /MR, WRHAFE, KEHH 8 A HiF
HER, ¥ 4 BE%, 15, 1049 (1978).

7) AR A, PR, BEREFE O PE OE EL
4, KBE¥S ; Radioisotopes, 28, 180 (1979).
8) & EX SHOATF, WWAEA, WFPEHE £

& i ZE B, WFE X AHEK—; Radio-
isotopes, 28, 252 (1979).
9) K. NisHizawa, K. OHARA, M. OnsHIMA, H.

MAEKOSHI, T. ORITO and T. WATANABE;
Health Phys., 38, 467 (1980).

10) WHRIBFH, PNE B KEHKS, W8 A 77
RES, I 4 KB, 17, 691 (1980)

11) HARE, BIFE— MEFE, MEH B RBF
FE, % BEX FARZEY, AHK—; BEZ,
17, 717 (1980).

12) BARER,; “BOHRER” (LEEFHE M) B,
2R, p.-127 (1972), BEEHERE, i

13) H.E. Jouns and J.R. CUNNINGHAM; “The
Physics of Radiology,” p. 304 (1977), Charles
C Thomas, Illinois.

14) MIRD pamphlet 4: J. Nucl. Med. Supplement
1, p. 26 (1969).

15) J.H. HUBBELL ; NSROS-NBS 29 (1969).

16) BAFES, HERE, IE—; ERAFERE
MEEARE AL, 6, 19 (1982).

17) AHK—, FAFIEE, B 3 & 4=, Radio-
isotopes, 17, 242 (1968).

18) ICRP Publication 25; “JFbiis & CEHX i
TR B IEFEBAHEEEO TR, R, A
L OFEEMLL”, p.44 (1978), HAT AV +—
T, HR.

19) JEHE; Radioisotopes, 29, 355 (1980).

20) EHFE; Radioisotopes, 29, 409 (1980).

21) ICRP Publication ; “JEBz ¥ & U8 EF I
B HE B ORI\ & R, p.31 (1967),
BABSHERM TERS, R

22) & B {6 E, VR 3 5% ; Radioisotopes, 23, 297
(1974).

23) =HfE= B AR KRERE 34, 404 (1974).

24) R.C.T. BucHAN and J.M. BRINDLE; Br. J.
Radiol., 44, 973 (1971).

25) WEEE, RN, BHEER; BEP



