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#2-1-1. Comparison of Treatment Modalities for Hyperthyroidism
Treatm . . .
‘ Advantage Disadvantage Particularly suitable for
en
Definite, . .
Lifelong T4 reatment
safe,
. usually needed;
simple; . . R
1-131 Unsuitable in regnant | Most patients
. patients and nursing
predictable
mothers
outcome
.| Side effects; Pretreatment before RAIL
. May avoid .
Anti Low long- term Pregnant patients;
. .| need for L ; . L.
thyroid lifel remission rate; Patients afraid of radiation exposure;
ifelo
drugs 'ng' More frequent visits | Young patients with mild disease and
medication X
needed small goiter
Expensive;
Requires general . . .
. Young patients with toxic
anesthesia and
. o autonomous nodules;
Definitive, | hospitalization; .
. . Pregnant patients not controlled by,
rapid; Risk of recurrent .
o . or allergic to, ATD;
Eliminates | nerve or parathyroid . . .
Large multinodular goiters with low
Surgery | large damage;
RAI uptake;
nodular Outcome dependent . . i
. , Pateints with coexistent
goiters on surgeon's L.
. suspicious nodules;
expertise, .
. Patients who refuse other treatments
Lifelong T4 treatment
usually needed
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D small doses repeated as necessary

@ a large ablative dose

@ a "sliding scale” based on thyroid size

@ a standard formula for administered dose based on estimated
thyroid size

® precise dosimetry for the administered dose

® a method based on radiation dose delivered to the thyroid in grays

or rads

kBq(desired)[ g x_gland weghK g)

MBq = % uptake at 24 hours x 10
mC; = hcildesired)| g * glandweight(g)
% uptake at 24 hours x 10
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uCi
80-120

55-80
160-200
150-175
200

100-120
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7400

kBq

Desired 1-131 Dose/g
2960-4440

2040-2960
5920-7400

Fad

3700-4440
00650-6480
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Severely hyperthyroid or cardiac patient
b §

Becker and Hurley
Usual patient
Kaplan

Thyroid size

50 g or less

90 to 80 g

More than 80 g

3#2-1-2. Recommended 1-131 Dosage Schedules for Hyperthyroidism
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A mXA = FEAFDFHE(total effective dose equivalent)©] 5 mSv (0.5
rem)7} A FETHE F2E HAANZ 5 Joh FAolAE O AL
A vAE FEAFIEH] 1 mSv (Olrem)o] €L S8/ dod
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BAIE2E FALE 2ldE A AEZ dngds AgE o
A" 2o WEHo dNH g AV TIAZT] d3d = .
ABEH] B ARXEAN AL Z7], ALFA AT dse) 23 3
A BEE AF o884, A& F 3~671€0] ARG FIE TAHXR
god g WA SAE Tt 2R AAdqME AL J5o
&3] Bgsd QA HegRgAT Aestd A4S 22E F Qo
FUIAAE o] 88t ARG 25t TR Ao 5

e ¥ Aol B,

(o}

{

o
0,
o

L 4 e 5 R

A4 2 OAFFE FRAEH 22 2 B3E gaAdS(well-
differentiated thyroid cancer)2 7] B&&o] th& o Hlg vj$ o
u, Aol wetME wlg v 232 R oF 30%] FAalA A
TS S, ol £7] A5 we F2 AFAG. FAAGd da) #AL
&4 AB8E Y o 7HA AgPEol ANHT 94 AW, 7
A =7 FdF ez =83 Uehts o] tdste F29) o

& @33E J8H Alold oo & 5 Yok

WA Fa3 AEWHLE FEou, 59 HYd gire B
ool At Yt oy AFEAAE F& 29 e 3 e
&d AAs= Aol Aut BF FH =go] Ak BE gZH U7
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ook gto} [Nusynowitz ML. 1997] [Goldsmith SJ. 2001] [Harbert ]C.

19871

#2-1-3. Comparison of Staging Systems for Differentiated Thyroid Cancer

Staging
System Stage
I 1 I v
American T2NOMO
Joint | ¢ 45y =45y (tumor 1-4
Committee| o~ TINOMO | M cm) TANOMO
on (any T (Invasive tumor) TNM1
(any T (tumor < or N) T4NOMO TNIMO
Cancer 1o N)  1cm) (tumor >
4cm)
Mazzaferri Tumor < 1.5 cm Tumor 1.5 - 4.4 cm | Tumor = 4.5 cm Distant
and ! or involving one or involving two or entire gland or
. lobe lobes loval invasion metastasis
Jhiang
DeGrootet Intrathyroidal Cervical node . . Distant
al . Local invasion
. tumor only metastasis .
(papillary metastasis
ca)
MACIS
score 1 < 6.00 6.00 - 6.99 7.00 - 7.99 8.00 +
(papillary
ca)
AIM |Low- risk : none or only one of the L.
(follicular [following risk factors: age>50 y; invasion zllgl\l/} ESE .fatv:;- or more of the
ca) vessel, metastatic disease s« factors
11;0“{{;;51; atients High- risk:
: ger b . A. All with distant metastasis
1. Men < 41 y; women < 51 y old B. Older patients with
AMES ]i' g‘l’d:r‘St‘;‘:iten‘t‘;etaStas‘s 1.Papillary, extrathyroidal;
: er pat - . i follicular; major capsular
1. Papillary, intrathyroidal; follicular; involvement
minor capsular involvement 9. Primary>5cm. regardless of
2. Primary tumor < 5 cm x.t t v » Te8 Ss
3. No distant metastasis exten
EORTC | Risk Group 1 2 3 4 5
score Score < 50 50 - 65 66-83 84-108 | = 109

_12_




# 2-1-39 MACIS score ¢ EORTC score 59 2|2 th&3} zo] :A|
#r.

MACIS score

3.1 (if age < 39) or 0.08 x age (if age = 40) + 0.3
(tumor diameter in centimeter) + 1 (for incomplete
resection) + 1 (for local invasion) + 3 (for distant
metastasis)

EORTC score = age at diagnosis + 12 (for male) + 10 (for follicular
or less differentiated) + 10 (for invasion) + 15 (for 1

distant metastasis) + 15 (for > 1 distant metastasis)

AIM = age, invasion, and metastasis

AMES = age, metastasis, extent, and size

EORTC = European Organization for Research and Treatment of
Cancer

MACIS = metastasis, age, completion of resection, invasion and size

D. 7127 o0& 4%

T3k A - Asy A9e QYA F ARE, F 9
g, TF A7, JD A 4%, ¢ AW ¥ 5L nHHA
2R3 9ok o8 AF Wyl €877 98 kXN Raudz g9 (F
2-1-3) .

7} Lahey Clinic®¥] AMES score

A& (Age), YA o] (Metastasis) , T4 54 % (Extent), Z7](Size)

g 71202 AAYTH 14T oE ERGAT.

__*]3_



® AYFF(Stage I, II sl
O 44817t gle ZE #32 #4 (A& 414, A= 514 viwh)

W) Mayo Clinic®] MACIS score
A4 do](Metastasis), AH(Age), T2 SAAA o3 (Completeness

of resection), ¥ Z & (Invasion), Z7](Size)E 7|F22 AFE &

3 Zo] A=dtd.

® MACIS score = 3.1(394] ©]3}) &= 0.08 x AH40A o]4) + 0 .3 x
A7 (cm), +1(ELA AAJA B9, +1 (F9 =AU
Aol e B9, +3 (AH dE F9).

® MACIS H=F7F 6 of3l, 6~699, 7~7.99, 8 o420 FE 209 A%

2 47 1%, 11%, 44%, 76%°] At} [Goldsmith SJ. 2001][Harbert JC.
1987]

o} EORTC (Europe a n Organizatio n for Research and Treatment of

Cancer) score

® EORTC score = 9% + 12 (d4) + 10 (Ax¢ 52 #3x7}
golAs A9) + 10 (FF) + 15 (Heoj¥) + 15

(3t} oo Moly
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® EORTC H<7} wlwho]q risk IF 1, 50-65 ©]9 risk 1§ 2, 66-83

o] risk Z& 3, 80-108 ¥ risk ZF 4, 108°] 4] risk 1§ 50|t}
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HehzE FEdr. o Brtg & FAHEY A 4¥ AxE AU
€ Aol o AAFL desA] ¥u, AL dA gFaF ol%
AejMRt 7HE Festta A APt [Barrington F, 1996b] [Gunesekera
%, 1996]. [O'Doherty 5 199312 WAl S A2 gk #A4X3A 3
Ze} ool g AFE AAPe, o8 E2-2-2¢] BHT.
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A F EA F A F 4 F
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600 24(24) 24(24) 7(1.0) 24(9)
800 24(24) 24(24) 4(0.5) 24(7)

A7+E 4L FEY 9 AFFH ImolA 3, dFEE 9L FEY 9 A}
23 0.lmell A FEF3te Aoz 7MASAT

Z 3] : [O'Doherty 5 19931

* FZ Qb e gl HFE ImSviyE Aldslr] 8 Algtd Alzkeld)

_24_



A& AdFE A% A [Barringtonemd 1996a]lS FAE YA} T4
T2 f8 [F1312 A8Te @FAAS @7 FE gurd A
ImSv/y2 AZst7] fg o8 A& APt ¥2-2-3.& 1 AFoH,

E2-2-4.€ ALA AFEL w2t g}

#2-2-3. ERkQ A#FHE ImSvE A3y 9%

G A g

AA7h8 A 7H(=E S h)

WAL s o ¥ o 5 Fo 4877
(MBgq) 24X 2744 24X A o] F ol §
1850 8 205 24
3700 4 10 185,(24)
5550 25 65 12.5,(17)
7400 2 5 9,(13)
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1993]= Ao ta)] WAL =

[O’ Doherty %
2HE HdFE Ui 472 gAY 1 2F4E gAZ $AEY B
2-2-7. 9 vreht Qioh,
¥2-2-7. 471581 AE(I-131)E ¢ 342 HE st A oA
Fof = o8 A7k 24dE 3 FE(usv/h/MBq- 5 A} 5)
712} (m) oY 14 3d 6 8d 10
0.1 1.3 04 0.3 0.2 0.2 0.105
05 0.2 0.1 0.1 0.07 0.05 0.04
1.0 0.06 0.05 0.04 0.03 0.02 0.02
Z3 : [O' Doherty 5 1993.]
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a4E ALAAY BANE

Aol Fug AFE vEE FAGAE ot [AEA 2o 7]EF

A3 A HAMEY A == F7/HAZ.

#2-3-12 v|59] Nuclear Regulatory Commission®} 4] 19979 &
g AT st NaHAdH Bdstd FAEFY dAAFLE S AT
E FoAA A AHERIEZ BE AT AHed Ao|dh[US NRC,
19971

F2-3-1°) ojstd Hebdw FEstE AF L 52T AAXIT ANA
QA 2ok ol HFL ERYo] oty 1 MFo] Fupae] Hsto] >
$E Zew W|asty] wiield. st s} ol AbgEtE
Tc-9me] 72¢ 760mCiE FAg A$¢ ddAAo R, TI-201&
130mCi, Re-1882 790mCi 1-1232 160mCiol & T3 249 d4L A
Aok 3t} 28] 1-1312 33mCiold FAAl 49L& AlA} st=d ol
Im 7oA AR & o] 0.07mSv/hrol st H =8 8. Fs8lx g
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#£2-3-1. Activities and Dose Rates for authorizing Patient Release

COLUMN1 COLUMN?2
Activity at or Blow | Dose Rate at 1 Meter, at or
Radionuclide Which Patients May | Blow Which Patients May
Be Released Be Released
(GBa) (mCi) (mSv/hr) (mrem/hr)
Cr-51 48 130 0.02 2
Ga-67 8.7 240 0.18 18
1-123 6.0 160 0.26 26
I-125 0.25 7 0.01 1
I-131 1.2 33 0.07 7
In-111 24 64 0.2 20
P-32 sk sk sk sk
Re-186 28 770 0.15 15
Re-188 29 790 0.20 20
Sr-89 . sk ok ek
Tc-99m 28 760 0.58 58
T1-201 16 430 0.19 19
Y-90 . sk sk .
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3#2-3-2. Activities and Dose Rates Above
Which Instructions Sould be Given When Authorizing Patient Release

COLUMN!I1
Activity Above Which
Instructions Are

COLUMN2
Dose Rate at 1 Meter Above
Which Instructions Are

Radionuclide
Required Required
(GBq) (mCi) (mSv/hr) (mrem/hr)
Cr-51 0.96 26 0.004 04
Ga-67 1.7 47 0.04 » 4
I-123 1.2 33 0.05 5
I-125 0.05 1 0.002 0.2
I-131 0.24 7 0.02 2
In-111 0.47 13 0.04 4
P-32 *x *% *% *%
Re-186 5.7 150 0.03 3
Re-188 5.8 160 0.04 | 4
Sr-89 ek sk sk .
Tc-99m 5.6 150 0.12 12
T1-201 3.1 85 0.04 4
Y-90 s - wx -
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F29 F7MEL F8BSS(European Union, 1996)¢} <34 m&E7|3
(European Union, 1996)< AMEAAY Aeg3ts FA4o) o) 1-131 A=
S WA Zo] o3 EURATOM(1997) AHL ¢ =4 o]o]A

!
o2 & Atk FEAH ALFEL BMBgolH 800MBgdl °j2E #%
Zol WAbEAIE HEstn AT GiREE I E 400 ~
600MBgl dA =] vt A FHAAFAHEI = AAEo] okzhe A<k
< T899 I-1318 800MBg7HAl Foste SAE Jagda Baoz
53] 39 A o|t).(European Thyroid Association, 1996). 1mSv/yrz
EA %S Agsle= EURATOM BSS 96/29% ‘98td Az E v ¢
g2 dYaE R AT YA AGozAs) ofm &H
A 7170l F& AHRY I& e A 454 ¢tE=rHEuropean Union,1996].

19 9 ¥ 3] (European Commission, 1998)& “dul Wl o 7 HIAIAI 2 &
€ AHgste Y Ay A e #x9 93 dAE AP oot
3T E . AFstE Utk B FHBHEAA AdHAA M ek
< ol % Hok 1mSy, 601744 A3<1: 3mSv, 604104 A<l
15mSv, A2/ L8kl 0.3mSv ((European Commission, 1998). o]& A
AR FAYG Fdsth 2dddAE AR FGUAsol 1-131L
600MBq, P-32& 1200MBq 2@ Y-90& 1200MBg ©]g2tolald <ol
H 8 31A o). (Swedish Radiation Protection Institute, 2000).
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35 wEA= 3] (Australian and New Zealand Society of
Nuclear Medicine)& ¥H] #3}¢] South Australian BQ3 tfd 9ALA oF

A B 1F (University Radiation Safety Officers Group)& X33}

O

BTk @A B4 Ane 2% BAHo Uukel, o}F 2 gy )
& ImSv/yre] REs} BAE En: Yol S AT AHo] A

SmSv/yre] ¥=o 7|tE Fu Utk AFIE] 712 ALARA d7t
HE&HErh Im Aol E9| 26uGy/hs 2#3HH #E X G oA
TEEHA e A9ez2 @AE HIANAME ¢ Boe A
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[Administration of Radioactive Substances Advisory Committee, 2000].
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#3-1-1. AE&F WAL SE (adA
1§ A B C D E
A (n) 22 1 128 142 28
AE(E) 4 - 21 22 2
A (o) 18 1 107 120 26
<% (20-29) 6 - 13 19 6
¥ (30-39) 3 - 17 23 4
< = (40-490) 9 1 39 33 4
& = (50-590) 2 - 41 45 9
¥ (60°]4) 2 - 18 22 5
71(H 31) 171 160 178 178 175
7H(HA) 148 160 144 144 148
7] 158 160 161 160 161
=FAFL) 79 4 87 85 7
=7 AEA) 40 54 43 40 44
B A(E ) 59 o4 62 61 58
8 ™ Cancer 7 1 117 134 27
¥ 1 Goiter 4 - 9 8 1
¥ Grave 3 - - - -
¥ ™ Toxicosis 8 - - - -
i 7 21 1 38 &80 6
£} 1 - 40 62 22
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¥3-1-2. LgFo SR FEHAE S 1F
IE 7} t} = H] 1
#FAr(n) 6 23 1
() - 2 1
dE () 6 21 =
& (20-29) - 2 -
<% (30-39) 2 7 -
< = (40-490) 2 8 1
4 7 (50-590) 1 5 -
A3 (600]4) 1 1 -
71(3 1) 160 170 174
7HHAA) 147 150 174
a7 156 161 174
EFAE L) 64 88 79
EFAHA) 45 44 79
EFAE ) 55 57 79
g Cancer 6 23 1
& o} 3} 7} - 5 - Bno g
SE} 3 6 -
o] =} 3 12 1
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A24d 533 2 SZAF

1. 5373

7}. Survey meter(E2: FH 40F4, ThermoEberline ESM, Gemany)
 WALA S AI71E 45, FAMARES S5 A8 olth
* WALA FE o) SHHUYE luR/hr - 999mR/hro) o
* Z7 WAL A 9] M= 45Kev - 1.3Mev o]t}

}. Dose Calibrator (5 2: CRC-15Beta, Capintec, 7]7]¥ 5:510125)
* KFDA sS4 #dd E3xE 0.64%

(1 Standard Deviation)¢] WAls &4 8] ojt}.

* WALA S MESIE 5EHE SA4E F J= AL ot
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AlR ALY PAYSE ArBRe] BAAEE 242

E4-1-104 AGF PAYS2Y FIgAE 7FoE 5aFoT BR
& At Fol ol WE BF Aol waAsd Yehbe o] Fas
ek 22t CDIFS] Ao AF&l BExgng 54 dshd e @
Aol ARAAAL Fd 7, BRA Sl mE Aoz FUAT. gy
A4F PAYSE ABANE FTHoZ PAAF L] A0mR/Ar o3
olm, Abgel metdE Ao WAAFEo] 68mR/hr(=4+4+0688)0] B
itk ( B2 48R e Im o BAALE : mR/M)

#4-1-1. ALF HAESA A58A AFE2A 25

L s A B C D E

h (10+2096)|(20£2096)| (30+20%) | (40+20%) | (50+20%)
2o g7 mCi) | 8-12 | 16-24 | 24-36 | 32-48 | 40-60

A5 (n) 22 1 128 142 28
BAE4 L FmCi)| 99 24 327 36.1 43
AN L LmRM)| 26 24 54 55 5.1
HARAESmRM)| 09 2.4 17 2.4 33
JF AL (mR/M)| 15 2.4 32 35 40
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ABSTRACT

Radiation Dose of Out-Clinic and Admitted Patients
Receiving Radioiodine(I-131) Therapy

Lee, Gui Won
Major in Industrial Engineering

Dept. of Industrial Engineering
Graduate School of

Hansung University

The number of‘ thyroid diseases treated with radioiodine (I-131)
is increasing steadily. The sharp increase in patients who require
high dose radioiodine therapy greatly increased the need for new
therapy rooms. Accordingly, interest in radiation exposure is
rising as well, and is a major psychological stress factor for the
patient and those who come in close contact with the patient.
This study aimed to minimize the radiation exposure on
discharge. Based on various previous reports with high and low
dose radioiodine, the decision for discharge should be
individualized depending on many factors related to the patient’s
living or working environment. Educating patients repeatedly on
the importance of sufficient oral hydration, while the adequate

amount was relative to the patient’s individual condition, greatly
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lowered the detected radiation measurement within the same

admission period. In some cases, the period of admission could

be abbreviated.
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