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Tx WBS Wnawan s1mau 26 T8 mswlAelasasen Tg ulalnnudnsiusriung Tx WBS (p = 0.756) PunAEAY
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#héim 4-6 Sonsh iile Rt aeiERn1e hypothyroid (TSH
> 30 mU/L) \Wahl Therapeutic dose RAI azldduriuiie
o A M yas X
Vlmamwmwmmaaag‘tmmw
Tunslidielésu Levothyroxine wésrhdin navfiansan
1% Therapeutic dose RAI fasmementszanas 4-6 dilonis
ueimn|#¥u Tritodothyronine azmeienlszanss 2 dtlani
Mo liinmay hypothyroidism (i
A o [ < VL 6 Ao 33 A
MIFAFASWTUNLN 7080 NeWi’ A
1. Serum Thyroglobulin (Tg) : T glycoprotein #l
e/l follicular lumen 989 doslnsand Svhaduru
A A o ¢ ¢ o ¢
Taladin wodnansidnlisandaaslm lnamsduensiuay
&S Tg Wi TSH anmenadseiv Tg Sa3 il tumor
marker NN Mg 11130 well-differentiated thyroid
AR A 6 Aa v (% (% ¥
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Husamwsdaialelofiu 2935matam Tg wisoandu
2 Flafa
e Tg Sﬂmﬂéf Thyroid hormone suppressive therapy
a8 suppressive Tg (Tg-on)
® Tg 2ueie)d Thyroid hormone suppressive
(%] 6 @ % . .
therapy 4 duUaidugiuly (thyroid hormone withdrawal
or stimulated Tg: Tg-off) W38 NIN3¥eUeE rth TSH e
Undiluazmiefiamamasnmeisiioan 1 un.sexa lae
mMakanadaIgsEiiuas TSH Mmemsnainssiiu Tg 76
4 ga da . X o
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2. Serum anti-Tg antibody 1% antibody #l8 thyroglubulin
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1 fumsnsiam Tg medox lunsdifinsam Tg kiny 2
v w1 ¢ L A Ge A X
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antibody #uge TurauzAi Tg 1Und
3. Thyroid stimulating hormone (TSH) 14 hormone
fissrsnandanfighms egneuau lae TRH (Thyrotropin-
releasing hormone) figs9eananan hypothalamus ¥
WNNAUANMINNUYDS thyroid gland
4. Free thyroxine (FT4) JumsiatSnomadinsos
! 7
goslau Noangvidluseme
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15e w2 uuude
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Y% ANt piiﬂamzvléﬁ'%u thyroid hormone suppressive
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1. No clinical evidence of tumor
2. No imaging evidence of tumor
® Negative I-131 Dx WBS (optional in low
risk patients) ey
® Negative neck imaging (US preferred):
no significant lymph node metastasis, no evidence of
residual tumor or residual thyroid remnant
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UMY negative anti-Tg antibody
dtil (% 1A [~ 9°J A 1 (%
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criteria)

1. weilnsedaiin Wel differentiated l&3umswidn
ndexlnsesdaan TovevEe  FoUTensauALMEEE
aatsuannFedeio lolafn

2. Tg-off %‘%@jﬁmﬂﬂ’i? 1 UN.GID NA.UINTHTIQ Dx
WBS linaay Tuszriamsfiaenumssnm

3. VL(%/%U Empirical Therapeutic dose RAI ‘1/15(1’%1?1“7;
AFANUNE Tg-off %ufgjamﬂﬂfjw 1 U4N.618 Na. 1Lel Dx WBS
Tinaau
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1, ﬁﬂwﬁ%m@wmmmﬁﬂm

2. fheillldsusebulnesdathodaifios  mad
wnéidhansldssy

Fayafdhaniiemnsitayaiill Toel¥ad@iGmannn
A S oea Away LLazmuLﬁmmummgm TINMY
Wisueuseey Tg ﬁau-wﬁevlﬁ%u Empirical Therapeutic
dose RAI lneuviafunga Tx WS Twaauvialiiawan
ﬁﬁﬂﬂﬁﬂﬁw Empirical Therapeutic dose RAI 1%85@ Mann-
Whitney U test, Wilcoxon Signed Ranks test, Fisher’s
Exact Test by Chi-square test él,umﬁlmwﬁ%asﬂa

Al

1. Pre Tg-off : 1 Tg-off ﬂ%@éj@ﬁwﬂmwdwmﬁ@
FNNMIINEN ﬁauié’?%u Empirical Therapeutic dose RAI

2. 1% F/U Tg-off : @ Tg-off afauanlyssnematio
FNNMIINEN %ﬁﬂmﬂ\lﬁ%‘i_l Empirical Therapeutic dose
RAI

3. Tg-off unchanged: miﬁ@h Pre Tg-off wniue 1%
F/U Tg-off

4. Tg-off decrease : mfieh Pre Tg-off iagnien 1%
F/U Tg-off susi 1 wneio aa. auly

5. Tg-off increase : mi‘ﬁ@ﬁ Pre Tg-off snnnen 1%
F/U Tg-off aust 1 wn.olo w2l

6. Dx WBS negative : {5ifims uptake 984 radiotracer
Tusnumisifumatisen Srmsvdvdomsuninazasaas
ilse Toelumsdnmneden semanaiihsdin|3lunseTa
K
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7. Tx WBS Winaay : lfimsduanssnsriusuammnsed
Tudnumisifunatisan Smsvdwdomsunsnazasaas
ilse Toelumsdnmnadensamanarihssin|3lunsesa
el

8. Tx WBS Wwawan : imsduzasanstinduanmsed Tn
sumsbsTidunstisonh SmafuvRensunsnsranLeg
ilse Toelumsdnmneden semanarihidin|3lunsesa
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nnmsmunsiinlssiadiheseSeiannsasddia well
differentiated MasmssnEngaeMIrhdnsalnsosase
vaafauTmaauazmsdsm e ng Baiinlolodu
Fandhsumssnw Aumnneemsasiundes Tsemenna
‘mvmﬂgmm Tuha AN 2526 fl9 BuNAN 2553 W
V1989 580 A% mﬂwmm Tg-off wm uel Dx WBS Winaau
hizmmﬁmmmmﬂm LLazmmmﬂmVLmu Empirical

maef 1 usasdayaiinllvasgioe

Therapeutic dose RAI ﬁgaémwmu 54 T

Tt & e 12 evuasgies 42 an oeflugaoony
Foust 17-78 1 (ehiadn 40.54 1) Tneflangtioand 45 3 36
A nepnmIRahiL 45 T 18 A eeme 1

Sowu 91dsn |#50 Empirical Therapeutic dose RAI
W& Smndiheifsnaudihefien To-oft lalAemmias
4o, Tq - off 90a9 33 1 UaE Tg-off Wixs 17 A uen
PUNFLAENENDE wudwﬂaﬁm’%awaﬂLWﬂLLﬁWﬂ;ﬂé’ﬁMW
Suihtelan s fisduaaanasmose Ta-off pehaitideny
NMSEDA (p = 0.283 ag p = 1.000 FNNEGIL) FaenTe7 2

Slvheh Tg off maqéﬂw%mmmmmﬁummmﬁm
wayAmNBEUzasdaYa WU M Tg-off @%@meaa@’ﬂw
Fame Tusewiamadeenamasnmn wdelésy Empirical
Therapeutic dose RAI a9asaesditiusdnmesia (p =
0.029) SaenTeft 3

Tudmma Tx WBS wuiwdsenlé¥y Empirical
Therapeutic dose RAI 50 ﬁéﬂm Tx WBS negative

g % VOIS 9
< 4b 9 27 36
> 45 3 15 18
538 12 42 54

9199 2 UEAINA 1% F/U Tg-off Lmﬂ@nmmel,azmjmmqmwﬁamﬂmﬂé’%u Empirical Therapeutic dose RAI

Tg Laiiaewutlag Tg a0a9 Tg \Rsin p-value
NI % NI % W% %

LT
e - - 6 50.00 6 50.00 0.283
Iy 4 9.52 27 64.29 11 26.19

el
< 45 3 8.33 22 61.11 11 30.56 1.000
> 45 1 5.56 11 61.11 6 33.33

MR 3 LERIIRABLAYANA0S Tg-off HOULAYIEIMS W empirical RAI
Tg-off (ng/mL) PreTg-off 1st F/U Tg-off p-value
Mean *+ SD 139.14 £ 179.27 115,67 * 168.08 0.029

Median (Min-Max) 53.80 (2.73-597)

40.63 (0-784)

Pre Tg -off = M Tg-off ﬂ‘?ﬂg{@ﬁ?ﬂ%i%dﬁﬂﬁ@@wmmﬁmﬁ rioul@%y Empirical Therapeutic dose RAI

1% F/U Tg- off = @1 Tg-off ASI4IN lseminmafiaenan1asns nasainl@sy Empirical Therapeutic dose RAI
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S 28 T8 WAL Tx WBS WNALIN $1163% 26 T8 e
TAINFUAZNANE WUTWASLFSUMTSNEeNe Empirical
Therapeutic dose RAI nwiithefifloyiioand 45 1 &
wialiin Tx WBS kawan sannd neaflengsnnnivie
whriu 45 T aehsfidiusnenymeadd (o = 0.007) dmilade
Goamemud lallSRemadaniusiunares Tx WBS athad
HefAYMIsDa (p = 0.884) et 4

wanNit WU éluré’ﬂwﬁﬁm Tg-off lslitffenulas
Fovsi 4 1o Ws ot T« wes Winaeu 3 e Tx

997 4 LUEAINE Tx WBS LLHﬂ@ﬂ&JLWﬂLLﬁZﬂ@:NmEIq

wBs Wuawan 1 eu dilediden Tg-off annsonan 33
70 £ Tx WBS Tinaa 17 % Tx WBS e 16 au
wasdiaefifien Tg-off Wauravan 17 710 § Tx WBS
Tiwaaw 8 e Tx WBS Winauan 9 eu Tnmsifisiio
anasade Tg-off W leRanudNiusTulinauIn Wiona
AU 989 Tx WBS athafltiddymaadd (p = 0.756) fa
Hhudauasliomm 5

wananit andaadhadumaenef 6 dathsnfiarsen
weneangsetaan 45 3 uasannniwiewhiiy 45

Tx WBS negative Tx WBS positive p-value
N % NUI %
LG
e 6 21.43 6 23.08 0.884
TN 22 78.57 20 76.92
21¢)
< 45 14 38.89 22 61.11 0.007
> 45 14 77.78 4 2.22

Tx WBS negative = [X8im73 uptake 989 radiotracer Wshumssiidiumarisuans Amadugmsamsunsnszareaassialan

Tx WBS positive = 4M3 uptake 989 radiotracer MshusHsiunIsLsaNs1 AMatugmsamsunsnssatevadsialan

M50 5 UaAINa Tx WBS wanenuen Tg-off Aaenkl

1% F/U Tg-off Tx WBS negative Tx WBS positive p-value
N % NUI %
T Atiag 3 10.71 1 3.85
BlBN 17 60.71 16 61.54 0.756
L‘ﬁm%u 8 28.57 9 34.62

1 F/U Tg off = 1 Tg off A59usn luasminn1a@aenanissnm wasein @sy Empirical Therapeutic dose RAI

Tx WBS negative = [\8m7 uptake 989 radiotracer Wshumssiidiumatisuans dmadugmsamsunsnizaeaassalan

Tx WBS positive = 4M7 uptake 99 radiotracer Wshumisiidiumatisuans dmadusmsamaunsnszarevassalan

9197l 6 UFAIHA Tx WBS uenmunguaguazen Tg- off fiw/femlyl

1% F/U Tg-off Tx WBS negative

Tx WBS positive

<45 > 45 p-value <45 > 45 p-value
MW % PMW % NWIB % NWIW %
LiReuas 2 14.29 1 7.14 1.000 1 455 - 0.663
26N 8 67.14 9 64.29 14 63.64 2 50.00
s 4 28.57 4 28.57 7 31.82 2 50.00

Tx WBS negative = [\8m7 uptake 989 radiotracer Wshumssiidiumarisuans dmadugmsamsunsnizareaassalan

Tx WBS positive = 4M7 uptake 99 radiotracer Wshumsisiidiumatisuans dmadusmsamaunsnszarevassalsn

1% F/U Tg-off = @1 Tg-off ASI4IN luasminmsfiaenan1asnis) wasainlesy Empirical Therapeutic dose RAI
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M50 7 © NTLEAIHE Tx WBS wenensinease Tg-off Aaemnkl

1* F/U Tg off Tx WBS negative

Tx WBS positive

%l LIS p-value e e p-value
DWW % PWW % NWIB % NWIB %
{3iAenlag - 3 13.64 - 1 5.00
BI6N 4 66.67 13 59.09 1.000 2 33.33 14 70.00 0.182
st 2 .38 6 2727 4 6667 5 2500

Tx WBS negative = [xfin13 uptake 989 radiotracer lushumisitumarisuand) Smaugmsamsunsnszarzaassialen

Tx WBS positive = 4M7 uptake 989 radiotracer Ishmmisiidumarisuana) dmadugmsamaunsnszarevassalsa

1" F/U Tg-off = e Tg-off A3ausn lusenaimafiaenantasnm vdsanl@sy Empirical Therapeutic dose RAI

Tnewenifu nuiidl Tx WBS Wnaay wasnauiidl Tx WBS
Tiwauan wuiiadodesmybildfensdnisiune Tx
WBS agen Tg-off ﬁLﬁﬁlauvl,ﬁamﬁﬁaﬁwﬁtymaaﬁa LT
Wt (p = 1.000 WAy 0.663 11 Tx WBS Winaal uas
Tx WBS Tinaun enasii) litayadenad 6

uasdlathdagaemae o 6 anRansnuanams e
wasineis Tnouenidu nguiidl Tx WBS Twaau uay
nafidl Tx WBS lnawan wuiiadudoaneldlddamns
FuNuduNa Tx WBS wazen Tg-off Filaenilyachadivte
A6UMIaia (p = 1.000 Wag p = 0.182 1 Tx WBS 1ina
AU Az Tx WBS Wnauan smuadiu) Iedayassenmed 7

nnmafiamams$nm Smudnh ludthefieedl Tx
WBS 1‘1)7&4@6\‘1_1 %é“amﬂvl,@? Empirical Therapeutic dose
RAT aSausn viovi 28 T8 19 110 |ésumsfiavsonlst
Therapeutic dose RAI %ﬁamﬂuﬂ%ﬁ@\lﬁ (150-200 mCi)
waewUNE Tx WBS Iiiaunn n&sls Empirical RAI adaih
24 89 9 70 Aeiuseuay 47.4 andthefiesd Tx WBS
Tinaay viman

Faeat

wavasridanu N i hessSerian nsousatia well
differentiated &sma3nneaemIrhinsaslnsodiose
vRafaurimanuas MmN ng Baiinlolodu
fiflen Tg-oft %uqa ust Dx WBS Winaau Tusewinemaéio
anumesne ndenntalasy empirical RAI FoRu
54 T¢ ﬁﬁm’mﬁﬂ’;aﬁm Tq-off laiianuutlas 4 e Tg-
off PRI 33 A WAL Tg-off LA 17 A Warhen Tg-off

gpafthev e RAsuazenMsTasayA Wasufey
ﬁau-wé’aiﬁ%u Empirical Therapeutic dose RAI WU
Tg-off anad aehafsiedfaymesia laedien p = 0.029 wae
whidedemsmeuaey lldianadaiudsomaia
S0amAI) Tg-off peaiiTid AL MIshia (p = 0.283
Uag p = 1.000 §NNA1AL)

Tuguansua Tx WBS & Tx WBS Wiuaau 28 Ta
uaw Tx WBS linawnn 26 1o Wefimmanluihieiily
TuwSoswsameuazany andayalls wuimasldsumesnm
el \1,5% Empirical Therapeutic dose RAI ﬂ@iwziﬂ’aﬂﬁ
fongtornd 45 T Suwnlia Tx WBS Twauan snnnh
nafinepnivRawhity 45 1 athefiluddymaesdia (o
= 0.007) dwihiuEaanemud lildiamnudaiisiuna
289 Tx WBS aghefitiudeinymesiia ( p = 0.884)

wanaNiL WU aea eI Tg-off L léidl
PNNENTUSTIUNALINYSDAL 989 Tx WBS Tandaudinag
ihilafemaaneuazangiienzidagariaeme woh e 1
F/U Tg-off Al Atlsnsldiflanuduiusaehnediiindfny
mesia fungastosiolUilde

o lunguthendl Tx WBS Wikaau Wuswi
nauiihefifenefoonh 45 9 uwasngudithed
{ogannniviawntiu 45 U (p = 1.000)
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Outcome of Empirical Radioactive Iodine Therapy in Well-Differentiated
Thyroid Cancer Patients with Negative Diagnostic Whole-Body Scanning
and Detectable Stimulated Thyroglobulin

Pattarakorn Juengchotipat', Trirat Boonya-ussadorn’, Narongchai Sri-ussawa-amorn’

. 3
and Sahapon Anunnumjaroean
"Department of Radiology, Bangkok Hospital Phuket; “Department of Radiology and Surgery, Phramongkutklao Hospital

Background: In typical scenario, patients with well-differentiated thyroid cancer generally undergo total or near
thyroidectomy, followed by administration of radioactive iodine (RAI). During follow-up period, a small portion
of these patients were found to have high amount of thyroglobulin during LT4 withdrawal (Tg off) but negative
diagnostic whole body scan (Dx WBS). The treatment guideline for patients in this category remains a subject of
debate whether closed follow-up or empirical therapeutic dose RAI should be performed. Objective: To evaluate
the difference between the level of Tg before and after administration of 100-200 mCi of empirical therapeutic dose
RAI in patients with well-differentiated thyroid cancer that were found to have high Tg-off but negative Dx WBs
by comparing patients with positive and negative post-treatment WBS (Tx WBS). Materials and Methods: The
study is a retrospective analysis of well-differentiated thyroid cancer patients post total or near total thyroidectomy
and RAI therapy who were found to have high Tg-off and negative Dx WBS. Fifty four patients were treated with
empirical therapeutic dose RAI between January 1983 and December 2010 by nuclear medicine department at
Phramongkutklao hospital. Results: Among 54 patients treated with empirical therapeutic dose RAI, 4 showed
unchanged amount of Tg-off, 33 and 17 had decreased and increased amount of Tg off respectively. Twenty-
eight patients were found to have negative Tx WBS and twenty-six were found to have positive Tx WBS. There
is no significant correlation between the change of Tg and and Tx WBS (p = 0.756) of all patient. The median
and mean of Tg-off in all patient decreased significantly (p = 0.029) after empirical therapeutic dose RAI was
given. No apparent correlation between sex, age and the change in amount of Tg off is observed. Patients who
are under 45 years of age have considerably more positive post-treatment WBS than those of 45 years of age
or more (p = 0.007). There is no correlation between sex and result of Tx WBS. Conclusion: Administration of
empirical therapeutic RAI can decrease the amount of Tg-off and is more likely to render positive Tx WBS in
patients under 45 years of age than those of 45 years of age or more.

Key Words: @ Well-differentiated thyroid cancer @ Detectable stimulated thyroglobulin
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