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Investigations of the External Dose Rate (uSv/h), the Residual
Activity (mCi) and the Excretion Rate (%) of Thyroid Cancer
Patients Hospitalized for 3700 MBq (100 mCi) "'l Radioiodine
Treatment

Gi Han Bae, Hwa Joong Kim, Jae Jin Choi, Won Guk Lee
Department of Nuclear Medicine, Chungbuk National University Hospital, Chungbuk, Korea

Purpose: As Korean nuclear law doesn’t have any clear guideline about the dose and the external dose
rate(uSv/h) requiring hospitalization in radioactive iodine treated patients, the patients are discharged when they
meet the guideline of IAEA Basic Safety Standards(BSS). We measured external dose rate(uSv/h) of inpatient
underwent 3700MBq (100 mCi) 1311 radioiodine treatment and considering external dose rate(uSv/h), residual
activity(mCi) and excretion rate(%) we found the time for RA to be lowered from 3700MBq (100 mCi) to 1110
MBq (30 mCi) to give reference to set a guideline for discharge. Materials and Methods: Forty-two patients
underwent thyroidectomy and scheduled for radioiodine treatment, who received 3700MBq (100 mCi) of B
orally and had no renal disease were examined. After 1, 2, 4, 8, and 20, 24, 40 hours iodine uptake and
before/after the urination, the external dose rate(uSv/h) measured using FH40G-L(Thermo Fisher Scientific
Inc., MA) at a distance and a height of 1 m for 20 sec on the average. Results and Conclusions: At 20 hours, the
external dose rate was decreased to 49+13 pSv/h, namely, 78% of administrated radioactivity was excreted and
814 MBq (30 mCi) was residual, and it met the accepted limit for discharge of (IAEA, BSS) under 1110 MBq (30
mCi) (1 m at 66 uSv/h).

(Korean J Nucl Med Technol 2009;13(3):48-55)
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1) 11T 3700 MBq (100 mCi) Capsule
A zAE 25 ARI
2) 8311 37 MBq (1 mCi) Solution
A=Ak B A A (KAERI)
3) Dose Callibrator
mdl: CRC-7
A|ZAE CAPINTEC
=2 Hel: 0.01 uCi~9999 mCi
4) AgE 37471
2dl: FH40G-L
A ZAE Thermo
=2 9}: 10 nSv/h~100 mSv/h, 10 nGy/h~100 mGv/h,
1 uR/h~10 R/h
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AV 750 ool Gl BIS Kolshs BABS BAH 38Xl
o] AAEIUY] T2 WA 47} AFEA] kL, Aol
weh S FEI 4AThE &

10111 pSV/hE oF 54%7} ZFaslo] 20A]7F
o= 49+13 pSv/h (IAEA, BSS)9] Bl 7]201 AU 25
2 oIt} w3 US NRCOﬂ 2 1110 MBq (30 mCi) (1 mol|A] 66 pSv/h)S whEa}giT). 24

we} B 7RseE 2] AERES 704 uSvhE 712 et A7) 3045 uSv/h, 249 32191 404174 2 3 1042 pSv/h
W o] T 2047k o] Hef Bl 7Hs3 Zlolt(Fig. 1). 2 AskelckFg. 2).
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2k 50 pSv/h 4= 1110 MBq (30 mGi) (1 moll A 66 pSv/h)e] 3. F|LH X2
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Fig. 1. Investigations of the
external dose rate (uSv/h) and
before/after the urination.

Fig. 2. Investigations of the
external dose rate (uSv/h) and
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Q| 391 ™' 3700 MBg (100 mCi) Therapy ¢/ &
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120
1097
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mCi
80 74.8
62.2
60 52.5
45.8
0 21.9
20 ﬂ 13.5
. D &] Fig. 3. Investigations of the residual activity
SO=A 1 2 4 8 20 24 4ottime)  (mCi) and after the urination.
120
%
100 Eﬁ
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78.1 ]
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60 52.2
475
37.9
40
25.2
0 Fig. 4. Investigations of the the excretion
0 . .
so=Al 1 ° 4 8 20 24 s0(time)  rate (mCi) and after the urination.
13.5 mCi7} 259l at, 28k 390l 40/\]{WH A o= 47 A A F 3700 MBq (100 mCi)of|A] 25.2%9%1 25.2
mCi7} Aol 515 chFig. mGCi7} vjAsA L, 217 A 3 37.9%¢1 37.9 mCiv}
M) AISHE O, 4AIEA) 29 47.5%7F HPALEI S, 8AIF
4. HiEE(%) A W F542%9) 542 mCiz} wjAdsteie). 1E] 3 204]7¢

o] 31 3700 MBq (100 mCi) Zojl4] & ¥lo 2 ujAyg &
2KmCi)©.& 3700 MBq (100 mCi)E 100%& 7}4st%.o,
SRl A AR AFEpSvh)y2 574515171 whizoll AFedetzt
70| wE e EZgF Ho qlok

7 78.1 mCil 78.1%7} wlAsto] Aol 21.9 mGiz} Wo}
19 7Rt A 253 1110 MBq (30 mG) o]31E 73}
Atk 1831 24 A7) 86.5%, 40X 7HA AEH Bo|= 95.3%
2l 95.3 mCi7} vl cHFig. 4).

Table 1. Investigations of the external dose rate (uSv/h) and the residual activity (mCi), the excretion rate (%)

P11 3700 MBq (100 mCi 22 (mCi
0| & qéggAla ) HFE WSv/h) 37 MBq (1 mCi) e(tt 1:13:2.2 uSv/h HHEE(%)
Eo| ZA| 242425 109.7 .
TAIZH ™ 16623 74.8 25.2
A2 137+ 6 62.1 37.9
4MZH 115+ 5 52.5 47.5
SAIZH m 10111 45.8 542
2042t w 49+13 21.9 78.1
24N 24 30+ 5 13.5 86.5
4017t W 10+ 2 4.7 95.3
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Table 2, The guideline of (IAEA, BSS), (US NRC)

At S off et A7 [2QHK7
(IAEA, BSS)

ES

0= Xt xeEs
(US NRC)

1 mO|A 5 mR/h
AL RE2 1110 MBg (30 mCi)

1 mOi|A 50 uSv/h
1 mOjlA| 66 pSv/h

1 mOj|A 0.07 mSv/h
AL Xt=2F 32 mCi

1 mOi|A 70 uSv/h
1 mOflA| 70.4 uSv/h

5. MHE(Sv/h), ZHFZHMCI), HHIEE(%)0ll e

Table 1 &=

H|m

. (IAEA, BSS)2t US NRC 7IZ0l| E ElJ 7ks 7I1&
Hn
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Sv/h) T A Z5FHmG)el sh ) mAlse] 914
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of Hh2 giatg Qlsto] thE 7%le] faAdwol] 5

2 MRS M 9)RnEe] u2 5o: of 4ol 2
710l A, o= Bfol A M Lot WARsTo] ofd Zu
Algro] W= WAV 1% Ak Tefst 202 Bk ol
F ARIES SR 5 mSy oldt} HES Brlek o
417 gke olth. 2 A7 ohd 4 ARke] 3B isgo]
5 mSvE 2T 4 G Babe] BolA WEEE AR
Svih) = hape] A 2FHmG) ol T} A2, ol
i 3] 9J0] Gl AR W 3§ 499 7
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Table 3, Annals of the ICRP Publication 94

LA 2ARe] B Akl s A7l St
7= AKINS)o| A= (IAEA, BSS)2F US NRC| +#74=
Asta ok e AR S el 2 elo A
Survey meter= 2H2}} 1 m Ao 4] 50 uSv/h, 66 puSv/h, 70
WS/h, 704 pSv/h 47H ZoA Aeiste] 7|28 Ao} =
=S EHUA7IH E ZlotiTable 2).

Mg 02 Bepw, 50 uSvh ofal A Ella: 4
Ao, H2e) AR BAERC AR A BE
¥7]12& US NRC 1A]9] u}z} 704 pSv/h=
o] o] A9lduQl 20/ X Ej47Fs/d T}
ot A RS 27|A R Bl E 4
S, Bt 7] WAES] WE M) 271}
o, 2| = A ) Z7gA EJF A= E}Ysliof 517] wizol

A mze) S g 4 e Holtk TelT o
G.M Survey meter= w5 ¢ 7|&0] S4A 0} R o

2pA @2} W7 A, S dAVE 9l AolEk AbR
ek o] T3 HAIE Survey meter® S5t 54 7| 4F
o °A5 Fof et 7ol A <= glofof shalth

i

(IAEA, BSS) 7]2o]] wh} 111 3700 MBq (100 mCi)S =

El® JIEQ =AM E= SIIXH

El® Jts ME(uSvh) MU THFEH(nCi)

LA SO BB 2H| 7|2HI|E 1 mofiAf 5 mR/h

(IAEA, BSS 1996)

HLH ZHEZ¥ 1200 MBq (32 mCi)

1mOflA 0.07 mSv/h (70 uSv/h)

?{'JS“_*NRC) AU EHRE 1200 MBq (32 mCi)
B3 AHsl SNl S YN EEls
ol 1m0 A 30 mSv/h
== AL Zt=2F 500 MBq (13.5 mCi)
X|Eotz BE BA= FA 48A|7H LA
= o 2mOf|A 3.5 mSv/h
ALY RH=22F 250 MBq (6.7 mCi)
2 g 400 MBq (10.8mCi)S04 = St} 7450 OFSO0| QUCHE 2-3%0f 012 4 Uk
(EURATOM 1997) [H2E0| 5|UZ0| M= 400~600 MBq(10.8~162 mCi)
5= QUBIOL, 015 YA 1 mSvly
FEREE SXE SHE Lol St 71E, £A 5 mSv/y
(ARPANSA 2002) 1mOlAf 25 uGv/h
Agll AL FHEE 600 MBq (162 mCi)

52



B 7| et

SFILA] 20X17H 49+13 pSv/hE 100%0]14] 78%7} ufjAdsto]
Aol 814 MBq (30 mCi)7} 2Eslo] B9 7153t A 2hae
1110 MBq (30 mGi) (1 mejlA] 66 pSv/h) o]8+S wr=E3stc).
1. AZrE(uSv/hyoll wheh ghxjete] 7] 1mojlA 20417H4)
483 1Sv/hE =9 71%
2. A 2HF=HmCi)oll whe} 204171 814 MBq (30 mCi)
7F Al sl e 7k
3. HlE(%)ol whel 204174 3700 MBq (100 mGi)oflA]
78% 7} wllAdslo] Aujol| 814 MBq (30 mCi)7} #-5-3}
ol ¥ 7k

il =}
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T #A =W A A BT o83k IHEAL A
237E Qe B EHY 710l wetok & HgE(uSv/h)t
A ZHFHmCi)oll ol TAJSh= o] flojAl o] Al

o] 1] A& AF} 2| meAte] thet EAIET G2 o2
2 AAYEE A=A o5t A3E3tar 9ok ke
ER %11171#01]/‘% 1311" o]-§3t 2| ZmeAe] Ao
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ARgSto] & WARs Coumét AFES 343 2} 05
mR/hE AFargck” 2] A% 3700 MBq (100 mGi)E

Eo] T 40X7 243 AT} 104 4 Sv/hr (1.04 mR/W)E
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