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Abstract: The Capability of Tc-99m MIBI Total Body
Scan Compared with 1-131 Total Body Scan for
Detecting Recurrence and Metastasis in Differentiated
Thyroid Carcinoma
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Background: |-131 is the main radiopharmaceutical for differentiated thyroid carcinoma. However, Tc-99m
MIBI is also an alternative agent, which uses to detect recurrence or metastasis in several malignancies, including
differentiated thyroid carcinoma. Objective: This study aimed to evaluate the capability of Tc-99m MIBI total
body scan to detect recurrence and metastasis in patients with differentiated thyroid carcinoma at Lampang
Cancer Hospital, compared to the scan with I-131. Method: A retrospective study performed in the patients with
differentiated thyroid carcinoma status from database post total thyroidectomy from the other hospitals who came
for 1-131 treatment at Lampang Cancer Hospital from July 1%, 2012 to June 30", 2019. The patients received the
total body scan with 1-131 and Tc-99m MIBI to detect recurrence and metastasis. Then, the concordance tested
with the Kappa test and identified the scanning method with the receiver operating characteristic (ROC). Result:
The 395 patients of differentiated thyroid carcinoma received the I-131 and Tc-99m MIBI total body scans to detect
recurrence and metastasis. Tc-99m MIBI whole body scan had 77.98% sensitivity, which is higher sensitivity than
the I-131 scan, which had 77.52% sensitivity. The sensitivity of the Tc-99m MIBI scan for identification of recurrence,
regional node metastasis, and distant metastasis was 63.49%, 79.35%, and 90.48%, respectively. The sensitivity of
I-131 scintigraphy for detecting recurrence, regional node metastasis, and distant metastasis was 65.08%, 80.43%,
and 85.719%, respectively. Moreover, Tc-99m MIBI total body scan had concordance with the I-131 scan. Conclusion:
Tc-99m MIBI scan can detect recurrence and metastasis higher than the scan with I-131, especially distant metastasis.
This modality can be the alternative scintigraphy for follow-up after treatment.

Keywords: Differentiated thyroid carcinoma, I-131, Tc-99m MIBI, Scan
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nalnmsduwadinsesdunfuasiwaduziSelnsosnvinimmun
TngnalnnsvuasuUeAINaIU (active transport)”®

nswssudaEUlsneunsianielelofu-131 Ao
ansuazefitdiunauvedlelefuaiondunar 7 fu wie
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nAINAIRE 1dMTUNTUSTINERdIY nTal
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s1elnailutseinelng (Yayaan Thai cancer based report
online) faustiudl 1 unsAw 2562 SeTudl 31 Sunew 2562
fnuamun (N) 1,328 318 Inednaduvositheuwselvsess
sindvaLsuTiawmeratasuzsdnsesdiamn (P) whify
0.28 fisedutidifny 0.05 wardmuaruAdoufiause
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fhoghagayme fedudddnduiiegnaieau 390 e
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ludunds (spinal cord compression) wagiinmzdunina3a
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beam radiotherapy) 3 578 gnAneen mﬁaéﬂaaﬁiﬁﬂums
ATz 395 518 Teendsantasunissnwmelelesiu-131
Tuudh 1 ¥ fheynaeazldsunsnsallslnayduiign
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3. N3R5 total body scan
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parallel hole collimator) iunmil 300,000 AT (count)
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Wsenesunduazdundsdieneadiuaedinsiwuiy
NA39Ug4 (high-energy parallel hole collimator) LAUAN
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whole body digital gamma camera iqlu AnyScan TM S
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%aaﬂaﬁl’ﬂmzﬁnmﬁmiwﬂmﬂﬁaﬁammm Taun
PUILATTREAY IATILRANULANATENINTATIas
uziSwon1sgnatudiead Anaaeulifidsass (chi-square
test) vauzfinisiwSouiisuanuanunsaludumnisnduan
Husuaranauvesuzisinsesdssinamsaunuiasane
mewnAiBeu-998u 410 fuleledu-131 agldnsnageuaiy
donndpInlvanfnaaauLAUll (kappa test) MAdOUAIIY
UANANNTERINERISMBaRAnaaauLinuns (McNemar
test) wazszyAinisaunuiesanefimanzaudisdulds
receiver operating characteristic (ROC) W1ulUsnIu SPSS

version 16.0
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anlsmeruiagudaiandsanwisaneulnsessiiienw
somelelonu-131 a Tsmeuiausssdung susiuil 1
nannIAs 2555 Feiuil 30 fquieu 2562 Sruausiedu 400
578 InenuinduwaduziSosanosuBiown $1uau 2 518
uazwilamoadgansfiinisananiludinsgnudanfnmsnariui
Tudunda (spinal cord compression) AufinTzdunmessEn
(paraplegia) fidslusadsnuiionnedadnieuen (external
beam radiotherapy) 3 918 33Vn15ARDDN é’aﬁ?u?jqﬁﬁﬂw
dlun1s3nsIzii 395 78

a13197 1 YayarallvesiheuzSeinsesduiiafnivelsudien (n = 395)

fiawls MUY Souay
LA
AN 341 86.33
918 54 13.67
Yinvaavadusise (cell-type)
W1iaa3 (papillary carcinoma) 286 72.41
Weoadaans (follicular carcinoma) 97 24.56
nfia3uaNneadnan’ (mixed papillary-follicular carcinoma) 2 0.50
Losifialwaa (Hurthle cell carcinoma) 10 2.53
msfmwumsqnmwé’amsmﬁ'ﬂmnnﬁv‘haLmuﬁ'ﬁ'wmwé’ams%’nmé”m‘la‘[aﬁu—131 79
(Post-treatment total body scan)
linunisanaiu (local disease) 212 53.67
NUNITANAIN (metastasis) 183 46.33
- gnanuluseaiuvdesinaius (regional node metastasis) 114 28.86
- anawsreelng (distant metastasis) 69 17.47
wansAnnunsine 1 9 Sreszdululslnaydufignnssdu (stimulated Te) nmdneveded uasnaduiile
ganusonlsn 218 55.19
Ldnusoslsa 177 44.81

911915199 1 wudgUaeueiilnsesd via
a a a 1 = I3 3
AratsuenmangunnItnagy lastdulwaduzi
wiian1iiaas (papillary carcinoma) innfian (Seeay 72.41)

@ I3 <@ a a L4 . .

sosasuganuzLssrianeadagais (follicular carcinoma)
wazutiagasiiawad (Hurthle cell carcinoma) Anvdudesay
24.53 way 2.53 MINAIRU waznutoefianfowadusise
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carcinoma) 5888y 0.50 MalaNNNISALAUIIINIENAINTT
Shwidaglelofu-131 7 Junudn Ldfinsgnatuvesusiss

(local disease) 598 53.67 LLaxﬁEjﬂam (metastasis) 5oeay
16.33 Tasuvafugnanuluseuiundosdrafes (regional
node metastasis) $ouay 28.86 uavanaiuszeylna (distant
metastasis) Soway 17.47

pgn3lsAmu Mendeihnisshwimelelefu-131 11
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M1IN 2 ﬂ')'u.lLL(ﬂﬂﬂqﬂib’W?’N‘UUﬂ‘Ua\ﬁL‘ﬁaall?u’Liﬂimia8@@@ﬂ73QﬂaqﬂﬁUaﬂiiﬂ (n=395)

siinvaawadusise (cell-type)

N13gNaNY L . B T . . p-value
wiaans  Weaanans A . Lgo3Liia 1waa 39
N NAUWDARAAS
ldnwunisanay 169 (42.78%) 38 (9.62%) 0 5(1.27%) 212 (53.67%)
analusion o o .
Yo, . 79 (20.00%) 30 (7.59%) 1 (wwaans) (0.25%) 4 (1.01%) 114 (28.86%) 0.002
PRNGLNNTGHEN
ananuszezlng 38(9.62%) 29 (7.34%) 1 (Weadgans) (0.25%) 1 (0.25%) 69 (17.47%)
ERLY 286 (72.41%) 97 (24.56%) 2(0.51%) 10 (2.53%) 395 (100.00%)
p<0.05

1N 2 WenadeumnuLanisTivinveead
wiSaeatifveaeulatdsans (Chi-square test) nutiivdia
YouTAdULFUANANAUNUNITNITANALUANE9TUDE 9
oddey (p-value = 0.002) Inemu updsdoniaa 3 ildfinng
anamsnnnddimagnany Tnswunisgnanslusentiumdes
Frasanniinisgnatusselng vasiivianeadgans
wunsanaluuInnIliiinisanany laenunisanaiulusey

Unndestivfsaznsanatusveslnalndifssiu vile
fiaasnaureadaainunisanasluientmiesinaufes
wazn1sanauszezlnawiniu lnenwunsananulusientmiies
o a < a a = P <
Pafssduvessiianiiiaals vusiinsanaiwsserlnadu
vosviinneadnais diagesiiawadnuluiinngnaiy
wazdnisanaruindu lnenunisanaulusenunnies
JALINNIINITANAINIEEELNa

= a P ° o~ &
AITNN 3 WHANITATIINAAIUN 1 'U'W‘U'ﬁaEJIiﬂﬁnLLuﬂ@"lll'lﬁﬂ'TﬁaLLﬂumﬂi'NﬂqEJ

. wusaglsa
ATNITEARAUNGINY Anula
N au 5

aunutasnsniedaelelofiu-131

Uan 169 (42.78%) 0 (0.00%) 169 (42.78%) 17.52%

au 49 (12.41%) 177 (44.81%) 226 (57.22%)

374 218 (55.19%) 177 (44.81%) 395 (100.00%)
aunuIassnedaemaiiden-99isu i

uan 170 (43.04%) 0 (0.00%) 170 (43.04%) 77.98%

au 48 (12.15%) 177 (44.81%) 225 (56.96%)

374 218 (55.19%) 177 (44.81%) 395 (100.00%)

9Ne5197 3 WumdsRanuNsSnend 1 Unuind
fuasfidanuseslsaey Tnosedulnlsinaydufignnsedu
wnnsaus 10 wilundusefiadans wasiinmanennaed
sufuinatuiietudy s 218 518 wumsnaudue
LazNTENANLAINNsALNuIasnedeloledu-131 (A

msawnuduuln) danulidesay 77.52 Fatiouninnisawnu
9sanemIewmaildeu-998u 19 Aleul¥evay 77.98
28195 ARIUNUAIUFURUSVOIN1TNTIIIINNITARNUAIEY
a A 2 aa P a ~
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A151991 4 NANTALNUIENING WATeu-998u T0 Aulelefu-131 ndenssnw 1 3

lolafiu-131

wATeu-99dy §0

uan

auy 39U

uan 139 (35.19%)
au 30 (7.59%)
591 169 (42.78%)

31 (7.85%) 170 (43.04%)

195 (49.37%) 225 (56.96%) 0.685

226 (57.22%) 395 (100.00%)

NN 4 NUTWaN AW NNeTeEeditlE  MewaliBeu-998u 8T wazlelofu-131lufUleiinusey

nailuuanmileuriu 139 518 (Govaz 35.19) NansaLnuI
$emeaesitlinaduaumiloudu 195 510 (Govay 49.37)
atdlsfinumuTmanIsauAUTIan e Ee IRl NaLANANS
fu lngnuimanisaunumemadi@eu-99idu 40 Wuuinua
Telofu-131 1Wuau 31 578 (3ogay 7.85) Lagkan1SAWNUAIY
Telofu-131 Wuvinus mailden-99 1u 79 1Juau 30 518
(¥oway 7.59) usnanigmuinAraaRLAULY (kappa test)
fifnoglutag 0.61 1 0.80 Fawansimanisaunuitaang

T5a fewaenndasiulusedud Weiesaneulmuinng
aunuimesameliBen-99dy 10 finnllunsidesy
nanuseelsalagniesiosay 82.25 uaglaudnizlunis
aﬁ"]LLuﬂQ'ﬂaﬂﬁlﬁWUiaaiiﬂ§aaaz 86.28 Wewleuiunisawny
wesnenedaglelonu-131 (B3audn) futunisaunude
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wdn 1Y nnsannusiemeaideu-99du 10 fulelefu-131

Mswunisnauundugsa S oo - watideu-99 ”
ATINULAL lolafiu-131 . aa p-value
wan13aNaIY wusaulsa LY
aduundugh 1.000
63 10 (15.87%) 41 (65.08%) 40 (63.49%)
(local recurrence)
ananulusoninmaesinafes 1.000
T . 92 6 (652%) 74 (80.43%) 73 (79.35%)
(regional node metastasis)
anauszezlng 0.549
R . 63 2 (3.17%) 54 (85.71%) 57 (90.48%)
(distant metastasis)
394 218 18 (8.26%) 169 (77.52%) 170 (77.98%)
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