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hypothyroid §5143% 4 T (3.3%) SATIMIAANIE permanent hypothyroid 71 6 ifou 11 11 6 ifon uay 2 11 f
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anadmAgeslgmiazinisiay
Graves' disease ifuanimaaayfigaunsiniosmifivi
(thyrotoxicosis) duaywulugaseny 40-60 ¥ mwemds
wulddaund dmuisemelnenwuifaelsa Graves
disease 2,399 A 6a1/37NT 100,000 ARl W61 2552"
uaz1I57aNDs 0.5 60 1000 Anlutlszmel amsgandm’
Tsefhifinananuiednfefiagiduawes (autoim-
mune) FafnnnTMeNARLEURLEANIzdudan InsLe
(thyroid-stimulating antibody) lneaudUafazaLiueh
Sugaslun (thyrotropin receptor) %@agﬂiﬁ@iaﬂm@aé e
mansedusiannsaadnaannm shifiRemanEnaaslim
€dl 1 Aa
lysoadfisnnniUng
vy A R o
fiheazionsusaniifienn mandseeslunln-
J8MeNN (hyperthyroid) 11 3581 Widaansn Adaw
wehhviinan witaede Jadu Tadu navunseny uanld
viL thugavnsvos videvinadu ndwidiesauusilay
Aw Y A A o A N a .
wnAiduan ludnsanailinmedsesufansnAeung (oligo-
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UBNAMN@N3704 hyperthyroid W& Hi e RNIMIUEA
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AU (pretibial myxedema) Anene
A A , . 1% v M vo
HaineIMTa9 Graves disease udd tislésums
[% % U = Ag d{ A ¥
Ay HUeasliaIMIINIuEess) aulaIswnINgey
) enaan iu emamslsaiala T laduRademne
(atrial fibrillation) ﬁ’gslﬁnw (congestive heart failure)
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ane) anavhivnssanediduusaiasuanld vieiia
mganiduanlsraasdalysass (thyroid crisis) da1ms
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M33N Graves' disease WL 3 7508 SNEnaLen
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waems M laAused (radioiodine therapy 3o 1-131)
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Dusuameld sumssnmeansshdatin (onad udiie
Masusndeuliaoudogulsy W negaslunn e
(hypoparathyroidism) negadlmlnsond (hypothyoidism)
FUNNMINASNNGUasEUELN WasandmainaEy
1 v o % L% YA
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[ v as % A (% v a v A
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MNMIQANAUSIR (radiation absorbed dose) lamu
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Ul @.61. 1999 Osama Sabri LarAY’ LAYNMIFNEN
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dueray 93 ¢la Saeay 49

Tuf) .61 2000 Amit Allahabadia wasans® @nw
Aihefifhlsn Graves' disease 536 718 WuTINeY WAL
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443 T8 WagHANTUMITNmas a6 1995 I8suawe
vlaiaﬁu%ﬁﬁqq (370 MBq %38 10 mCi) 31943% 370 18 Wa
o 1 1 tﬁl Yo a [ dtﬁl a
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Samansalumssnmannnd mjmﬁié’mmmﬁ (185 MBq)
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LA S o LA 6@ A A A
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Fnihefifiulsa Graves' disease 1163w 61 118 Wien
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Funna laladin 200 UCi gavhin nseuafuns wy
Tamasnm aluaneetie ﬁ@ﬁqﬂdw engrlysaaadio MMI
1a 1 [ v a v A A E: [ 1 (% tﬁltzl
Liifinasamasnmnane lalofused anvedmunilasenfing
§lany persistent hyperthyroid |9 2wesiax lnsaes
Al maswmned 24 $alus uay e T3
108 @161 2002 Erik K. Alexander wazane’ levhms
R [ s X 1% A v A ;A
FNMNNANIIN Graves' disease mﬂaia@maﬂﬂsmm
44 (high dose ™1 therapy) loginnRanniSsdifienah
| ¢ Yo ) ! 6o A o
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el @61 1993 19 1999 Swkauk 261 T Lwmeni
219 T8 INeaNe 42 8 WuN 1 Tudemasnmn 225 el
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roid) vaanznasasliulvsens (hypothyroid) Wy 36
v I 6 @ a )
78 (308RY 14) laimeanameniglnseadifufis (persis-
i ! - Yo o 1%
tent hyperthyroid) smﬂqmmLﬂmaﬂmumﬁﬂmma
TolofussRnSefians wazilowuhnguiidnie persistent
hyperthyroid Wungufislanesios doxlnsandla naidon
T4 RoumasnmSinags uasldsumasnmdeendm
Inseadnanmasnm
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3o ndln uazamu
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R . % A o A | Y  aa

Graves' disease @’Jﬂ\laIa@%NﬁI@EJﬂﬁqN Me3D fixed
dose MU calculated doses Bluﬂagmﬂizmmﬁmu 88 918
Inauslsioeniu 4 ngude fixed dose 133nougs (high fixed
dose) |95ulolafiuBanm 350 MBq d1am 23 T8 fixed
dose 1531mueh (low fixed dose) (050 lalofu5ums 235
MBq $1142% 22 318 calculated doses 108 LA $1943%
Vlﬂmﬂu%@iaimamﬁ 1 53l 80 PCi/gram (low-adjusted
calculated dose) $1wau 22 118 wazawnlulasgise
Tymoad 1 n3aufin 120 nCi/gram (high-adjusted calcu-
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v . A Yo 6§ A
WNgMIL euthyroid Way/v3e Isugaslmlnsosdiatunly
Ennfiasd szasnaadoiszanm 63 Whan loa lifians
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AV v A o o € An | as
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hyperthyroid Touay 27 euthyroid Touay 0 uay hypo-
thyroid 598/a2 73) high fixed dose (8@ 1MNA hyper-
thyroid 588/a 26 euthyroid 588/a2 9 Wag hypothyroid
Souay 65) low-adjusted calculated dose (R@IMIN0
hyperthyroid Touay 18 euthyroid Touay 0 uay hypo-
thyroid Souay 82) 8¢ high-adjusted calculated dose x
8@TIMINe hyperthyroid 58882 24 euthyroid aeay 19
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130 Graves’ disease 111 116 38 108faeNNNANEINS
£ XK A, 1 1A Yoy ‘il [~ [ 6
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. A , -
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fvsedlunquiihendnfifh Graves' disease Uaandt way
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61 A o 1% 6§ A 1% A 16\1”
uil @.¢1. 2010 DEYRUANBDL IDETDIYIUNA Az’ 19
PMTANINANHLANETITAIMIF DD AUSIR slonams
£ 6 @ A % A v A L 3
S lyseadifuiuinelolafnued hqﬂm AW 128 T8
[ 2 [~ 1 Aas [l 1
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AULNATAITON INTRLE W 67 T dmmjuﬁam
Calculated dose fwmlalofussdnniminaasson
Iymoad uazmsswmed 24 $alus 1w 61 e loedszin
(% tﬁl = (% Yo a v A 1 o
namasnn?l 1 Tvaslasulalofiused wohnawasmssnm
Tsishari lunquitlesulolofivsedidneAs estimated dose
MU calculated dose I@aslumj'm estimated dose 99151M3
{in hypothyroid Aaseway 48 WaWiauiu Ngx calculated
v (% ] 6 @ a A
dose ¥ozay 52 s maannnelmesuaduie Wi
RIIGA (persistent or recurrent hyperthyroid) sl%ﬂ’sjls\l
estimated dose 30uay 55 Wawfiwuiy ngx calculated
dose 3atiav 45 uavdnmnsiAa Euthyroid lunqu estimated
dose Faray 52 WaWiauiu NaN calculated dose oeae
48 ugitaSeenNe Lay Awnvasdan Vs Anadans
SN
{haqtiuns$nmlsn Graves' disease Smane3dlHidan
1% 1 % v a v A ;’j Yo a z
Tusmssnmenelolofussdrmlasuemafiansndn Las
A 2 o o oAA v o
AMSFNINANTING TN ALNISNTNTD
1 a 6 v % K72 A
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Faingatedeanlafnminnenadifannmssnmlsn
. Y  aa A v A
Graves' disease $¢/35 lolafused GL%INWEJTLH&W%MQ{]—
NN
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[ 6 w
mqﬂszmwan

tﬂl (% o [~3 (% 1% Aas a v Al

WamsamemudiSannmasnmeeds o lofused |
rﬁﬂw Graves’ disease
[ 6
mqﬂszmﬂsaa

A R o Aa | o o

1. Wafnmniadefdnasamssnmlse Graves' disease
v Aaa a v A
gneAslalofused

2. Semmafinnmenagastinlnieusdinm (transient
hypothyroid) wazsammaiiannznagesmsaudnng

(permanent hypothyroid)

IBaiiumsIag

LUULANBNISIRE

[ = Aav a = % [

mefnedsadangsnnn loafnmdounas
dszansithnang

Aihedldsumeifiadeifulsn Graves disease uay
| (% v v aA a v A til =Y
AanSuMTSnnaeas lolofused Aununnaenaasia-
\wdes nasseEnTsw lsanentnanszasngind wazlésums
a A 1 :ﬂl (% (% [« A,
famunaRansaiomamssnm Wissaznm 2 3 lag
NATIAVRINTINENT 3, 6, 12, 18 WAL 24 Lhan
inmnsAaLdanngudaatheulszansidh@nm (Inclusion
criteria)

l¢sumsifiasud Graves disease logams 21ms
GONGEAGRA
inmnsAaidannauieghellssansaanaInmsAnmn
(Exclusion criteria)

L2 til 6 @ a a v 1 1%

1 @mwmaawﬂmammuwwmﬁamwma

(thyroid nodule)

o

2. Q’ﬂamﬁvl,simﬁmmmﬁ%ﬂmﬁmmm IUATLILLLIMN
21
N19IANANIINIGIY (Outcome measurement)

1. SamenadiSalumssnndihe Graves disease
sulalafusdd

2. Hasefiinadanisnm Graves disease dreloladn
$o 1w 21y el mnevasdonnsond msldFuendm
Iysoadnauwmssnm Wudn

3. Sammafamizaneseshnlsesdiingm (wan-
sient hypothyroid)

4. Fanmafenmenegeslanlnsessoms (perma-
nent hypothyroid)

ANANAAN (Operational definition)

- MRt Graves disease NN LAYAIMILFAN
9997y Hyperthyroid 997U Diffuse goiter without
nodules AaTantiasamemasfifing TSH 1 uay FT3
& FT4 §9 Uaw/38 antiTPO ﬁﬁﬁwaﬁuawmﬁﬁaé.fa

- anxduSaNINNEIIW Ao {EMEINATE hyper-
thyroid s‘fmamnz euthyroid &g hypothyroid

- AMNANINANIMIINN ﬁamazﬁ;ﬁﬂwﬁﬂﬂmmm
NN hyperthyroid (persistent hyperthyroid) Lagnay
L‘]GJ%%W (recurrent hyperthyroid)
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- Euthyroid menlvsausynaudnd TaaRarsonme
MU iems TSH wae FT4 uay/v3e FT3 agjslummsﬁ
1N

. 6 A

- Hypothyroid nmzanegaslmlsasd laefamnnxe
MIaILRURMS TSH §9 uay FT4 6

- Transient hypothyroid masm@ﬁaﬁuﬂmam%mn
A g 1 A (% (% 14 A v A
Aeaumeligs 6 Wawian wasmssnnéng lolafusd

6

- Permanent hypothyroid ﬂnm@aaﬁuﬂwsa AT
a g (9 A (% v v = v A
ReIUnas 6 hauan wasmasnmnenelolofused

M5OI

A 6w % o o A .

1. mmmegmaﬂwmmaaﬂam\lﬂsﬁmLa,aa LRYAIN

Lﬁmmummgmém%fwﬁmﬂaL%aﬁ%mm
(% o [~3 % P2 v 6 @ 6

2. mamwmmﬂmﬂumﬁﬂm;ﬂm&ﬂ@ﬂmﬂawmm
yRasaLay

Anziaialagld easamaslsunsuanisagy spss
(Statistic Package for Social Science for Window) e
naspUsNNGTIUATIl BanTUANATEd AmMesDAn Ly
0.05

NANI5398
XK A v Aa A [~ % 4 (72
mﬂmﬁﬂﬂmwmsﬁmmeﬂwmmagaaauma
(Retrospective analytic study) Tughana eusnen

3o ndln uazamu

2561 19 NUMWUED 2654 uaeldsumafiomanaidossaiias
pomssnn Wusveam 2 T Ssnawdfidhnasifmae
121 A

I@aﬁ%@gﬂaﬁ@wmaﬂﬂw Graves' disease Tidh5ums
Smndnelalofused o Tsmentnanassngind (e
1) Lﬂul,wﬂmﬁamﬂﬂdwﬂsm WNFAEIN 80 318 (66.1%) WAL
e 41 318 (33.9%) LLazman@mmﬁla 38.49 £ 10.76 1
swnsianlnsaedloniade 57.77 + 23.65 i (seanos 2-3
wheasmnastenlnsesdng)  sisdemasnmeloladiud
24 Hilasdarny 7346 + 1642 reumasmwndtielésy
endhulnsnedianrian 112 T1e (92.6%) Taalésy MMI s
64 8 WAy 1950 PTU dhom 49 11 Afthednim 12 11e
(9.9%) Aiflarmamluu uas 109 M8 (90.1%) laiffarmaen
T

Jursmneildsundmlnsesdinnanasdamee
tatheten 1 favineuiinssumasnmeaeds 1131
Uanon 1131 7ssulneind 11.48 + 441 mCi uaseiadie
1131 dlatiwiinuassias nsesd 14595 + 25.48 uCi/gram
(uCirg)

2 Tndsmadnn Ademenudisaanmeinm Kl
‘%@m@ 121 998 (100%) MeanNnIe hyperthyroid 114
T8 (94.2%) Hng hypothyroid kay 7 e (5.8%) Hne

& P X oy .o AV Yo o P
M99 1 LLﬁ@x‘l“H@SAﬂﬁW%ﬂ?%“Ha@Nﬂﬂ’Jﬂ Graves’ disease ‘Vle(ﬂi‘]_Jﬂﬁ‘a'ﬂ‘]:ﬂ@’JEl [-131

13

DUANUTIN
U o

ke (%) n = 121

bW

SR IN

- My
oy (@)
gnadax lnsaed (g)
24 hr uptake (%)
1331 1-131 (mCi)
1131 darimiinzessiennsond (UCi/g)
endhulnsaus

- lalee

- o
menluu

- siftermaentys

- fomsenluu

80 (66.1%)
41 (33.9%)

38.49 £+ 10.76
57.77 £ 23.65
73.46 + 1542
11.48 £ 441
145.95 + 25.48

9 (7.4%)
112 (92.6%)

109 (90.1%)
12 (9.9%)
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d' Y 5 & Y L7 y . ;:; Yo [ 12
A1919N 2 a@ﬁ"l@n'mﬁ']L?’“ﬂ%ﬂﬁimﬂﬂﬁﬂ’lﬁl Graves’ disease Vli(ﬂ?‘lmﬁim:ﬂ@’l&l [-131

o Y oM v
QT%@uﬂiﬂﬂ‘lﬂsﬂ 1-131

wukithe (0 = 121)

Wamssn 2 U

5 Euthyroid = 6
103 72 (59.5%)
Hypothyroid = 66
B Euthyroid = 0
RPN 42(34.7%)
Hypothyroid = 42
4 Euthyroid = 1
3 0% 7(5.8%)
Hypothyroid = 6
Y Euthyroid = 7
FINVINNG 121(100%)

Hypothyroid = 114

d. ° (% | tﬂl o @ [ E%% o 1% A 53 a
AN 3 NUUNNAMNIINGA EL%ﬂQS\IV]ﬂ‘Wﬁ‘UWNS\ImL‘i‘Q waﬂ@mmﬁﬂmma [-131 WNENAIMED (n =72)

NAMS5NIN #i 3 faw fi 6 \faw fi1d fi1d6dau fiad
Hyperthyroid 6 1 0 0 0
Euthyroid 25 16 14 10 6
Hypothyroid 41 55 58 62 66
sfisvauamadSalumssnm 66 71 72 72 72

(Hypothyroid + euthyroid)

euthyroid (@nm‘ﬁ 2)
osuundihemaswuadailésn 1131 wuh nga
fheimeanlsasdiSufiwaams ldSumesnndne 1131
eseSadend 72 10 (59.5%) L HITReNE CaRes
dhe 1131 Weersaiien Fefinng persistent/recurrent
hyperthyroid wazléFunminmeneds 1131 SsaTiaes
42 8 (34.7%) uasRSaTiam 7 e (5.8%)
Tungafithefldsumesnnleeds 1131 eSuden Som
AmaFISaTi 3 P 66 716 (54.5%) 6 iaw 71 el (58.7%)
uay 19 72 o (69.5%) wiuwldh fihedmsnnimaaey
suassiamasnmmelu 3 ieu ansigilaedn 6 meldiom
wund 3 Pau lumameuaues uass U eRfiame
permanent hypothyroid ddumanm winlughusnnds
NMaSNEALAnIg euthyroid (mmﬁ' 3)
Hasuifinasonatsrauanusualumainmlaa
Graves’ disease M38/35 131 WU ﬂﬁjmﬁﬂ‘szaumm
SiSafmnesenroudEnningaidumaanmainm
aeNaRTAALY WAt 52.08 £ 2082 N3 UAE 66.12 £ 25.23
31 SNNAGY (p-value < 0.001) (mmﬁ 4)
dutladeemnune ang Panolnsaudisnmed 24 Fal

1131 devminzesdonlnsand (uCiig) msldsuendm
Tnsaedanraw uazanmamluu lildflenausnetuachs
NdhAnyynesti i;'zmnmjmﬁmjmﬁﬂwﬁumméwL%wﬁq
msmndny 1131 feseSadi ﬁumjmﬁé’mmmwé’qmi
Srendne 1131 Resesaden Toes p value > 0.05
Resuunanesionnasd Wudwmjmﬁﬂ‘wﬂumm
ddalunmimndag 1131 WeseSaies 58 1w an 72
T8 (80.5%) Suwesian nsouluifiv 60 NSy LL@imjuﬁ
Surmamnmasnndny 1131 WeseSaden fawedon
yaeifiu 60 N5 9 21 TN 49 T8 (42.9%) (M7 )
Sofasaauiane 1131 sevimrinsiaalvsoed
TlsmenunavszangindiimsiuRann 1131 davbmiin
dosllnsaed seduthunme feneeaudhegs Aadoust 100
nCifg Al autsdfihaendu 3 ngudtldBanm 1-131 s
wiinaasiannIoad < 120, 120-150 LAz > 150 uCi/g wu
dmwdnmﬂuﬁﬂ%ﬁumméwL%amqmﬁﬂméhy 1-131 iiesg
pSadien ﬁumjuﬁé’ummmamﬁﬂm fRanaums 4 1-131
siavimiingionlnsasdlsiuanshaii (e 6)
Sofansanilihioseansivadewaaslalofiu (odine
turnover) Wil wan 3 1o Afimsivadeuses
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24 ﬂii@l% ﬂmﬂ@m HRCATUS

9

a P ~ A o Aa | o | R A o @ o Ay o
maed 4 uaasdayaSeuautladeniinasionainm sswinguithenidssasuanndnia fungufidumas vdsam
Shneny 1131 Wasasn

| A o @ e
nanfidssauanuEITa naxARYRY
NHINIINWA2eY 1-131 NAINMIMSINING28 1-131 p-value

LNENASILAET (n = 72) LNENASILAED (n = 49)

LN
- 51 (63.8%) 29 (36.3%) 0.184
- T 1 (51.2%) 20 (48.8%)
any (@) 38.91 £ 10.85 315+ 656 0.152
ynadax nsaes (g) 52.08 £ 20.82 66.12 + 26.23 0.001*
24 hr uptake (%) 72.09 £ 16.17 75.48 + 14.16 0.236
1131 ovmingasdeninsess (uCi/g) 148.22 + 27.93 142,62 + 21.22 0.237
endhulvsosd
- ke 6 (66.7%) 3 (33.3%) 0.649
SGH! 66 (58.9%) 46 (41.1%)
gl
- laifiamsenluu 66 (60.6%) 43 (39.4%) 0.480
- fomaenllu 6 (50%) 6 (50%)

Continuous data usmg Student t-test; Categorical data using Chi-square test

*Nﬂ’ﬂ&lLLG]ﬂ@]N@EJNN%EJm@EU‘VlNﬁU@I p-value < 0.05

M99 5 usasdayauSeufeumnacen lnsoud serhengadihefivssauemadifa funquiidamamdsaninmene
1131 TuaSousn

ﬂ’s\'Nﬁﬂ‘é ﬁﬂﬂ?']ué’]k‘iQ“a\iﬂ']‘ﬁﬂﬁ"]@?ﬂ ﬂaN'ﬂaNLﬂﬁ?ﬂﬁﬂﬂ']‘iﬂ']i‘snlﬂﬂ?ﬂ o vy &
, . . : Pwanithevimue
‘ﬂuﬂﬂ@lau‘lﬂ‘iaﬁlﬂ (n3) I-131 LWENﬂ'NLﬂEl'J I-131 LWENﬂ‘i\?L@En ( 121)
n=
(n =72) (n = 49)
<30 14 2 16
30-60 44 26 70
61-90 10 13 23
> 90 4 8 12

M91e7l 6 1330 1-131 devhmsindon inseedlésy Wafesshengud ldsusnumndnelelou-131 asaFafien
NANAIRNIR NN

I-131 mammn*um namﬂiwanmméma NAINFINWIAE nau‘naumaa uaam’smﬁnmms 5’]%’3%&11']’3&117;\11834@\

masﬂmam (nCi/g) I-131 LWENﬂ‘NL@\EI'J (n =72) I-131 LWEIGﬂ‘NLﬂEI’J (n = 49) (n = 121)
<120 11 7 18
120 - 150 25 22 47
> 160 36 20 56
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A . . . A A A
vLaIa@uq@ (rapid iodine turnover) @amﬁ‘lwanamm
a 1 [~3 o b7 a (v QIJ
laladulusassnn wﬂmﬂﬂam@wmmqﬂu 2 Flag

. ) 4 0y 2 » 9
L3N LATAWVAAnAIT 24 Falag B LV MNATANNAN
(9 o [« U Yo 9_0/ [~ :: Ail

WA TSN tazaniudadldsy 1131 suflunSefisas

SammaAanmzanegasianlsousdinma (tansient
hypothyroid) waenauiiug1  (recurrent hyperthyroid)
. oy L XA A
I 4 My (3.3%) nunethenanih agwde 315 +
6.56 & wasan InTaudlands 80 + 35.59 N3N tnellesy

v ¢ | | A A
endnulnsasssnnon wasladonmamldu (M 7)

SINMIARNMILNFS N UINTILANNT (permanent
hypothyroid) fthemanaa Aawfln 81 118 (67%) T 6 1w
98 111 (81%) 1 1 &1 105 T8 (87%) 1w 1 T 6 1haw way

o A oA D M

114 10 (94%) s 2 5 LNB‘W’M?WQL%W?Sﬂ@w/l\lﬂillmiﬂm
$ne 1131 Wesesafen semmafammzanagaslamiv-
TOUADNNT AU TN AMAINTI N1
3 Waw s 41 T8 (33.9%) 6 e W 55 el
(455%) 11 312 58 18 (47.9%) 1 1 6 1haw U 62
T8 (51.2%) way 2 T mwan 66 8 (54.5%)

afdsawna
A o o @ 1% v a o A
msfnmdanenuaisannmsinmenelelafiuged
o § @ A A oo
Tufihelnsouifivfiumiio Graves' disease m lsmentng
WILHINDNA WUTIELIY Graves' disease INFENANNTN
memeludem 211 0eady 4011 + 11.66 T uazilamne

a

a o o vy A € o @ o
M139N 7 ‘J']LL%ﬂaﬂ‘iﬂ’mgf}\Jﬂ’JHﬂNﬂ?’J?ﬂW@ﬁ@ﬂN%\l‘VﬁaEJG]‘IT’]@‘S’]’] LasnauUu

| ¢ A o
sanlnToudiade 57.77 + 23.65 n¥u
M3 o4 lssmenanszaengindstheazgnfianson
THfBanns 1-131 dredsennniaweaaas 1-131 aavhntinges
| 6 . .
masﬂ,‘mam (Calculated dose or Microcurie per gram
method) loellinaRde 145.95 + 2548 uCi/g Taifln
pnathunaiennegs lnavimaemudisandonsinm
v f@ A~ & .
GlmﬂmwmﬁmmﬁlmamLﬂuww FITINAY euthyroid
. o DX Y A ¢
lae hypothyroid mmmﬂmﬂmamumamm”[mam
dl o [~ % Yo a =3 g 1 t:i
gaslmgsiudaslasugaslameta myensinui 2
Tdams¥nn fuheynmelu 121 118 (100%) menane
6 @ A a 6 1
Inseediduie loafnnenalnseadaaslumathonns way
Sufhdiasldsuansluuataiis 114 10 (94%) drmdihedn
7 98 (6%) fmyhaneadlnseadiulng
U t:i Yo % 1% o 3; v
@ﬂawvlmumﬁﬂmma 1131 $ww 1-3 059 lagle
v o A | \ A A A o o
SUASIN 2 wag 3 agélumq 31004 019 1 T MUNAINITININ
aSauan legsammafanmane insesdeaslumothos
Aot 81 T (67%) T 6 Wow 98 T (81%) s 1 &
105 118 (87%) lws 1 1 6 \ow way 114 T8 (94%) s 2 3
pehalafiona ARITINNANISNINEI W 1131 a5
usnesaAen wuhalamamedifies 72 Mean 121 My
(59.5%) laafnsammafanmane nseadaaslauah
v 1 Yo gj 1 tﬁl A A Y
MITTRENIIMS IASU 1-131 vianess loawunfil fefthe
Aeanmzana sauagasia 1% 58 T8 (47.9%) 1 1
6 L% W 62 T8 (51.2%) way 2 T 1w 66 Tel

v

6o o @ e
ﬂW?zﬂWQEQ%IN%VLYIiEEIWH'}ﬂT]'J waznauiug (n = 4)

LWel VTN 1
el 3

2y @) 315 £ 6.56

PnasioN Ta8e(gm) 80 + 35.59

endhulnsasd v 0
4
amseniuu Iaiflomenlau 4
fomaenldu 0

133104 1-131 (UCi) 16.00 £ 7.53

1131 sivhwiinvassianlnsasd (UCi/g)

162.44 £ 26.44
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(54.5%) agiiulenamene nseuseaslurathsmamann
Aednldsousmmodioudimmet) memdmsinm 3ed
arwdiudanihfamudiheatsiadiamimaine
sonadasiunamsenmgesATyan finuinsli
[-131 GL‘LL‘U%S\HMQG Glumﬁ%ﬂmrﬁﬂw Graves' disease &
U AVBMNUAZITONNEISANEIMIINES Safa AM
uazase? [ehihnsenm lufihe inseedifufiueiio Graves
disease 1wu 229 e Lol FABeumnin e 1-131 s
siviinaassiaalvsanst Tnaliawagerhondseil aeli
2410 160-200 pCi/g S nadSaTeimasnm
gefle¥ouar 90 memAsmsinm 3 1few 1l @ el 2001
Amit Allahabadia Lazanke' ﬁﬂm;ﬁ’ﬂw hyperthy-roid
Fm 815 My WBULNamMSnwene 1131 laeenuan
WU fixed dose 1% 1-131 5 mCi (185 megabequerels)
W 443 7Y ey 10 mCi (370 megabequerels) M4
370 T8 wurhnaaflesuanegs femaiSalumainm
annmh neitlTwnneh Sauar 846 dla 66.6 uinmAnm
SasflenushassnadsmadniBaos 1131 1650 19w
\enfumsdnmlull 2002 Erik K. Alexander hazanuy®
frndiihe Graves' disease S 261 18 7leSumssnmn
delolosnzed Toeldaemams 1131 6l (8 mCi x 100/
24 Flassiwing ToloeindnriheaylFFu 1131 Panm 173
+ 60 UCi/g wuMdanaNNEISaTaeay 86 e 225 T
7l 1 fdamasnm SamenwaniFags wuAentulumams
33l whaelildbhanedonlnsesdan ¥ lunsemnadioms
Snronuiadefidniirenmudamanmemsinm Judas
el dsumasnmndaelelodussisniuadoisas fo
nawfiftoneion seulnssedla waidon T4 rewnminm
Ranugs uaeldsunissnnheendulnsessnaunsinm
JoResondeismasmntanm 1131 udasds
William D Wazanie™ IFeufigumaamauaneasaisns
fMuwniLBinne 1131 dewamasnmlan Graves' disease
8D fixed dose MU calculated doses hmjuﬂizémm
duau 88 T8 wuhlaianauansatiulundagds uay
madnmYed Soyndnwel Besdyyia wasanis® fenm

anausnensasmamwmlalafusd  danamysnm v-

3o ndln uazamu

soumiuiy Tudiaudmon 128 918 WSsudsuunas
Uszanauen (Estimated dose) Mnegiuzwavassias vsaes
$m 67 T8 uaNg Caloulated dose fuanklolafu
Snmhmsinuassonlysond uasmsswimed 24 Halg
1w 61 318 uardsuinsamasnend 1 T wuwavems
S sdeharig ﬁluﬂejm estimated dose 9eITMAA hypo-
thyroid 3pway 48 Wlaifiaufungs calculated dose
Souay 52 Sanlimeannmielnseudiduiiy vidonduidu
‘%1 (persis-tent or recurrent hyperthyroid) sl,umﬁm estimated
dose Jouay 55 Waifluiungu calculated dose Savas
45 ULaLEATIMIAA euthyroid 1WNAN estimated dose
Soray 52 WelHUfy ngal caloulated dose Soray 48

andesadnsnedeil wuhdheimeanninsondiui
wnlEsuNesnnanY 1131 Wesesadendiimam 72
T8 (59.5%) naufidmmaImsnmuasaaldy 1131
draman 49 M (40.5%) Twdwonil 46 10 Aldsunssm
71 3 1Fon uatdn 3 Teldsumssnad 7-8 Wow Tog
hmjmﬁﬁwmmamﬁﬂm wWuhSenadius iU edian
lysoeeilvn lneindt 66.12 + 25.23 NSu Feduisiums
Anw0s Vania A. Andrade uazani” % ld@nmmanad
endhlnsoefio MMI damssnnene lalasussdlugie
Graves' disease I@ﬂ%ﬂﬁﬁ?mm [-131 WY calculated
dose %% (200 UCi/g x Mhasialnseadanms ultra-
sound)/24 $lussmme wuhmslasuendmlnsosdaiio
MMI snries Bifnaanyssansmwmssninene lolafused
ueitasefifinadomssnwnan snedes lnseedfisivnnlng)
24 Hilasdwine uay s T3 ﬁqaﬁauﬂﬁ%ﬂm%%ﬁﬂﬁ
Sumaanmasnnene laladused

NN Read E. Imseis wavamy’ dnwiioe
Swian 93 T WU A7 LN PTU reumssnemiuding
anUsyAnEmwmamsnm et lolefused udmndms
WeAEn PTU 30N 4 Lhias vaomald MMI faumainim
faulsifnaanisAnEmmwmems3nm Osama Sabri uag
Aok’ dnmavisnavasendilysend wia carbimazole &9
oe/lunqueas MMI laefinmlsdfihy Graves disease 12
207 M8 WU SFeanandusalumsinmenelelofused
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Tuglallasuendmlnsandanton  snndlésuendm
Iysoadafio MMI fiusowas 93 610 49§11 Amit Allaha-
badia wazAme” fnwiihe Graves' disease 536 11 log
115504 1131 WUy fixed dose @@ 185-390 megaBq WU
Sipheildsuendmlnsondanton fssardamalums
snndaelolafinsed uaiflasnnmeiseil fsedauannin
weldsumasnmeneendmlnsaadsnnan Sam 112 e
Aaifudoay 92.6 way e 9 8 siedoea 7.4 Whiis
flshaeldsuendmlmandaron Gesnnudihenguton
Funhiasinuniiadedmasasendiulnsand danssnm
e 1 -131

TSt 3‘3;;’Jjﬂ’;yﬁﬁmammaaﬂmﬂmamﬁ%’amn
(Transient hypothyroid) Laynay L‘]GJ%%W (recurrent hyper-
thyroid) 3% 4 T8 (3.3%) I@a;ﬁﬂm%@ 4 mm‘imqmﬁ'a
Yow @0 315 + 6.56 1 awinsianllnsoedla Tasdmassdan
ns0u6 80 + 35.59 N3 wnelasuendulnTaadnan
ADAAADIUMIANE984 Erik K. Alexander uazani™ 7
WuERY B T8aN 261 8 (1.9%) ANy Transient
hypothyroid I@a@’ﬂwna{'mﬁi ﬁmqmﬁlaﬁaa PRGN
lnsoadle uamnsldsuendulnsosdannan

dmduiladusm mslvadeaaslelofiugs (rapid iodine
turnover) fm3lnaievaaslalafvludanatheasa lae
flolofusmmagsluszezusn LasWINARAAT 24 Falag
a'awasl‘maiaﬁuaﬁmiaﬂmaEJ@?Lﬂmzmmmgum vizetioy
nind Twmdseinudiaes i 3 Te (3.3%) defihe
Famaa Semsdamamemssnmuas Nifudadldsy 1131
Fundiiians senndosfunsiseuns Serkan Isgoren L@
Aok’ nuilasudmnsinatoumaslelafiu ssnsnae
ALMNAAWS Floms¥ngihe Graves disease e 1131
Toewmsdnmlugiae Graves’ disease $1wam 123 T8 i
#Sumssnmene 1-131 Uy fix dose @i 10 mCi lsn
T wuhgaeiasen vadouasleladiugs via lalodu
Sninatt 4 Dlassnnnimionhiusnmed 24 $la S
25 T8 (20%) sLumjmﬁ%é’mmmmqmﬁﬁmgjﬁa 20 ¢
(80%) ehunguiithefifimalnadelalafiwndam o

8 (80%) ARSI 7 T (7%)

a1l
1% v ;L. v Y  aa
mﬁﬂ‘hﬂr}gﬂ’m Graves’ disease M8 [-131 918177 calcu-
lated dose Swnilagfimiingdan nsesd way Masues
| 6;:; QI/ F%
1131 lustanlvseudi 24 Halag emnathunay way
gnags WwInNYsEansn N SSonmameaninsesaid
DG I@ar;jﬂ’gElzimmﬂ%mamﬁ%mmﬂu 19 guilase
(% G‘d | 1 (% | Y Y U -2
PANNNNAFDAVINANAAINNNIINE a&waimﬂwmm”[@
v @) g: A A | Sn; 1 |
50 1131 WuaSeisasdin vwasionlnsaadilve athels
Aoumasnmeiy 1-131 Ademmaiannzaa oy
aaﬁma&ham’g‘sgq LLaz;’jﬂaHumwmaﬁmwmmaaﬂm
Inseedihnam fiheyrmedidudaathfamanamsinm
aehsstaiiad atlostu uayinmnnznagesluulngons
ol

Yol
2 au XAy o oo A & )
MefnEduRiganaiesInu retrospective study

Tumatssfivemnaassian lnseadimldismanziuanms

. 4 . 8ea L .
A9 "N'ﬂﬂ%&l@’m\lLLU?ﬂi’J%SL%LLG]aSNU@]‘S’DQ M3
AMaLsnEn M Temnedan s rusuenlayldadn
“ A y vy dvy o
WeNANNDE (ultrasound) kagiHasINKLEAIMIINMN
e 1131 Hushw e lesumasnmneeendwlnioadn
1 o % 1 Uy z:ll 1 Yo 1%
faw msl,wﬁimﬂ‘ﬂm@mammam”[mmﬂm‘um‘smmm
InseadnaumsSnmntiassnn uflssenns lungudsims
Ivaienmaslelofugs (apid iodine tunover) sfazann

¥l slsnanTnB Ui uemauansaeana eaehadaiat

Na@nssadszme

emEiSarasmidduativil [dsuanangananaanst
AN Wa v FRTaT Yyaddes Wnuds a3, gnad
WeaGas80n wazmaEdLszmaITINasIENTINYNTh

PWVOLOM WINNEDE dmSumammimnediaeng

A ¢ v Y v oA §a A ¢ A
WALIATIENTRYR  IMINTLNUNTMERITNARYT 1
X x < o -
Baie lumsifudasyaaniesudon

gaugns S 113 aseuad uasieuwmdlszath

v A 9/;£| < o w ° o (% o av
nesseinsn Afafuhasla dumeh Tunsderaniasey
At
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Success Rate of Radioiodine Therapy in Graves’ Disease

at Phramongkutklao Hospital

Sirirat Khunvutthidee, Trirat Boonya-ussadorn and Supakajee Saengruang-Orn

Division of Nuclear Medicine, Department of Radiology, Phramongkutklao Hospital

Abstract:

Background: Graves’ disease is the most common cause of hyperthyroidism. The treatment of hyperthyroidism
includes antithyroid drug, surgery and radioiodine therapy. Radioiodine therapy (I-131) has become widely used
due to its inexpensiveness, high effectiveness and high success rate. Administration of the radioiodine results
in destruction of the thyroid tissue. This causes most patients to develop hypothyroidism after therapy and
additional long term follow up becomes necessary. Objective: To assess the success rate of radioiodine therapy
in Graves’ disease and evaluate the influencing factors. To assess the rate of permanent hypothyroidism and
transient hypothyroidism after radioiodine therapy. Methodology: This is a retrospective study of 121 patients
with Graves’ disease who received radioiodine therapy in the nuclear medicine department at Phramongkutklao
Hospital between January 2008 and February 2011. Results: From the total of 121 patients (80 women and 41
men) with Graves’ disease who received I-131, all of them (100%) were in remission (turn to euthyroid or
hypothyroidism) within 2 years after the treatment. One hundred fourteen patients (94.2%) had hypothyroid and
7 patients (5.8%) had euthyroid. The success rate in single dose I-131 therapy was 59.5%, second dose 34.7%
and third dose 5.8%. The factor that influenced the outcome of the treatment was the thyroid gland size. Mean
of thyroid gland size in patients with successful treatment of I-131 was lower than patients with failure treatment
of I-131 (52.08 £ 20.82 vs 66.12 + 2523 gm, p-value < 0.001). The other factors including gender, age, 24 hour
uptake, dose I-131 to thyroid gland size (4 Ci/g), pretreatment with antithyroid drugs and ophthalmopathy, show
no significant correlations with success rates. The incidence rate of transient hypothyroid was 3.3% and permanent
hypothyroid at 6 months, 12 months, 18 months and 2 years after treatment were 67%, 81%, 87% and 94%,
respectively. Conclusion: High success rate and effectiveness in treatment of Graves’ disease after radioiodine
therapy with calculated medium to high dose protocol were found. Most patients were successfully treated within
1 year after the treatment. However, most of them develop permanent hypothyroidism and need long term follow
up for hormone supplementation. The size of the thyroid gland has an influence on rate of treatment failure;
whereby the larger the thyroid gland, the higher the rate of treatment failure.
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