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Application of 'F - FDG PET in follow — up of patients with differentiated thyroid carcinoma
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ABSTRACT : During the follow - up of differentiated thyroid carcinoma (DTC), recurrences or metastases are due to progressive tumor ded-
ifferentiation . The lesions abeorb less radiciodine, but more 'F — FDG. Depending on two different imaging methods, Positron Emission Tomog-
raphy (PET) has higher specificity and sensitivity to detect recurrent or metastatic lesions of dedifferentiated thyroid carcinoma. So, it is a useful
diagnostic method in the follow — up of thyroidectomized high - risk patients with DTC who have abnormal thyroglobulin (TG) levels or thyroglobu-
lin antibody (TgAb) levels as well as negative diagnostic 1 whole — body scanning (dWBS). TG levels are considered abnormal when their
values are higher than 10p:g/L under serum thyroid - stimulating hormone (TSH) stimulation { > 30 mU/L) or higher than 2tg/L under TSH sup-
pression ( < 0.1 mU/L). TgAb levels were considered abnormal when higher than 200 U/ml. The prototype of PET/CT or PET/MRI combines
functional image with anatomic image, which is more sensitive and effective, and can offer more accurate information for the determination and lo-
cation of foci.
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10ug/L, U'F - FDG PET B4R BUBRHEI N 60%. BEST

PIMERBUKEL T ATP B4 RSP R I 0 B S
MARAR, KRR BRMFE A FFRARESL. 21
£5 BRANK DIC ML B RARTE, FRAREE N BARG

BE AR RS, % BF - FDG B IK .
1.2.2 HASERHEMGE . BERENELASBNEEEN
BAK/MN, #ARIN,

21 U9F-FDG PET BMFEM  '1- dWBS Bitt DIC ME BN X RELE
Table 1 Results of “'®F - FDG PET scanning for detecting ™1 - WBS negative recurrent and metastatic differentiated thyroid carcinoma: summary of literature

Authors Histology U8lg _ FDG PET Tg level TSH level Dosage of
Year No. — — Others
(reference) (no.) Sensitivity Specitivity (pg/L) (mU/L) 131{_ WBS
21 patients with lymph
Deitlein 12} 1997 28 82% >10 30~300 mGi Lo W e
node metastases
Tg positive is more than
2 pg/L. when TSH
P(30), F(S), i "
03] 75% in Tg+ ; Tg+ in 17 >30in20 suppressed or more than
Wang [ 1999 37 P/F(1), 2~5.5 mCi
H(1) 50% in Tg- patients patients 10ug/L. when TSH was
elevated. + PV
=92% nTg + .
10n 18 TgAb > 200U/mL but
> n
Chung ™) 1999 13 |4 93.9% 95.2% i >30 2~3mCi Tg<10pg/Lin
patients
10 patients
P(106),F(52),
Grunwald 51 1999 166 85.0% 90%
P/F(8)
P(7), F(2), X' scintigraph
Mo 0 2000 10 60% 20~ 568 >50 5 mCi ScumemRhY
P/F(1) negative
P(7), F(5), dWBS positive in
Filling ) 2000 13 84.6% > 10 devated  11~27 mCi pos
of1) 3 patients
underwent F18 - FDG
P(26), F(7), >30 in all but
Hela 8 2001 37 76% > 10 100 mCi  PET imaging during
H(4) one patient
TSH was suppressed
P(11), F(9), .
Filling 1 2001 24 o) 94.6% 25% >10 >30 11~27 mCi TgAb negative
PET scan under TSH
>10in 12 >30in 19 . < 0.1mUL ; TgAb >
Yeo [ 2001 2 P 80% 83% 2~3 mGi
patients patients 200 U/mL but Tg
< lug/L in 5 patients
Tg level of one
<10in2 >30in 43 patient was unknown
Schluter 1 2001 61 69.4% 41.7% o
patients patients dWBS positive in 9
patients
Total 488 60~94.6% 25~95.2%

Tg = thyroglobulin; P = papillary thyroid carcinoma; F = follicular thyroid carcinoma; P/F = papillary - follicular thyroid carcinoma; H= Hurthle cell carci-

nomas;

O= oncocytic cancer; Tg+ = Tg positive; Tg — = Tg negative. + PV = positive predictive value.

BRI BN e A SRR AR, SRR E MK
RZ BASELK, SEARLEHRS BN RHOE
. B . NEHRABEEAETE, E¥X E—BIAIEESE
> 50 BIRKHER . Granwald ZISIG A 166 Fil B, Sy ke AR
ROHEKFEHR/DREETRR. LRFISCRIR A AR AL
B YR EHRBTHTHEAIERMAE, HERBZ RMK
&

1.2.3 HURERERE A 4145 % 19 ( Thyroglobulin antibody, TgAb) :
DICREZFA+ "1ZRBRBEFRRALE, KA TgAd
RIS — R IMR A= A > B R RIS ik, R

PRI MFFLE 1 TeAb B EIEIZ 4. TC 5 TgAb KIFHFHF AT
HEERL BORASRE. B, HHE TgAb 77 DICHit
METE,BRE TRA R EHERE D, EREEN DICHEAR
HBHMEEY, 24N EER. Chung Z41455H 33 £ dWBS
- 8 ,10/33 6] TG < 10pg/L,{H TgAb > 200 U/mL; 18/33 fil
TG > 10pg/L, [®IF - FDG PET BRH BB A 93.9%.

1.2.4 RERBEE K4 ¥ (Thyroid - stimulating hor-
mone, TSH), 7 TSH MM TSH BB MR R &4 T, B R
Jaiass USIF - FDG IR AYEE 1R R, 5 TSH FE B E)
TSHREZEEA X, [®'F- FDG PET B4R7E TSH KA
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TSHEMHER T DIC ERREBLANRHRRETRE B EXRMEF-BH(RR2).

#2 [8IF_ FDG PET B{§7E TSH MMM TSH Z0MES THRRER
Table 2 Results of 8JF — FDG PET using TSH stimulation and TSH suppression

o USIF — FDG PET
No.
Authors Year ° TSH TSH Comment
patents tioailats :
m No significant difference between the 2 groups. 4
8721 6/16 ients had paired ['"*)F - FDG PET studies
Wang et all’] 1999 37 pat _ ]
(38.1%) (37.5%) in TSH stimulation and supp , with no difference
in location or the number of visible lesions.
Moog et all?l 2000 10 15717 127178 New lesions detected in 3 o 10 patients under TSH stiralat
ew lesions detected in en T mulation.
o8t (88%) (10% ) et
Vant Tol 2002 8 5/8 4/8 In 1 of 5 patients lesions detected only TSH stimulation and in
et all®] (62.5%) (50%) 2 other patients more lesions detectd during stimulation.
Histologically verifed lesion in 7 patients. Out of 15 verified
Petrich 78c/82a 22c/45.
2002 30 tumor lesions, 13 were identified under TSH stimulation
et all™lb (95%) (49%)

and 8 under supr,

*Total number of lesions.
cTumor - like lesions.

FRBREEENRBIT, TSH M HIAEE T . DIC B R
gkt UCIF- FDG RS, 9% 8)F- FDG PET £
R BURMEREE . Helal IR ZE R FRIRME B IAST
f, [®IF_ FDG PET SR EIBUBHEN 76%  BE T L ER
HMK.

Wang %2148 7F TSH #0800 TSH BMMERT,
- FDG PET 4% DICERAREB MR NBE LD EEER
(P>0.05), 7R DIC RE#FT [IF - ¥DG PET B48t, AT R
FRBREBEE.

TSH SE T s hn 40 M SR B Th fE M GLUT MFREE, ISHE
FERLIE ARG, B0 B R IR 240 A K38 s Filena'S) S 7E A SR 32
R e ARG gAY 2 - (4 - AR TSH K
FEMRKBEEMNX, Bk, FARRBREERNAAE
48 TSH(Human recombinant thyroid - stimulating hormone, thTSH),
TSH RM/ERA T#4T U8IF- FDG PET 48,140 DIC # R 5%
BBkt SF- DG WEBM. SAPRBEESRBRE
HERTIIE—-RFIGRBESE - FREERMBES NS
W R AOE PERRAE, L A RE B S S FRAR. XTI B
BWEBRHEWREZEEN, FAPRBYMES TSH #H1F
BT WAk, DTC BEH R RN 15% 2, Bilt, 28
FREBHE#H#FT 'F- FDG PET B8 7 R& 18 & & + ¥
Moog %12} Vant Tol %) $ti87E TSH RIS TSH i HIH 5
TH#4T USF- FDG PET 818, XA AR 4 84 B # 17.
6%.12.5%. Perrich 24— B R A P RIRMEK,
KL hTSH, X AL MR H IR R 45.0% 6

Hi, DIC BEBE SRS  UIF - FDG PET BR8],
ATREBREVERYE, o] £/ FAR R KR 56 B AR R
¥R G HTSH, { TSH ARSI REF . EH8 DIC
BEHXT ®/F- FDG PET BRK B E &R FREM LN
IR, BRI\ EAAE I . 2P.00R8. BHALER
KRB AR FRYH % DIC BE7E TSH RIFE TSH HH
$HER T, 3 USIF- FDG PET BRERH#TREIEM

[IS]F

UIn this study, authors used recambinant human thyroid stimulation hormone (rhTSH) and not endogenous TSH as in other studies.

1.2.5 DICR&ZEH4#: U8F- FpG PET 8447 DIC I {4
RMNAO987 FEBRBERSSF RS HE, TN\M 3K S
REENEBAER I UAIMEERAEE, DICIHAES
HMER SIF- FDG PET 4. Wang ZDP1igH [8IF -
FDG PET BR7EN ] DIC B A, £ 1 A EFR
HBAHE. Helal Z835H [®JF - FDG PET BRZEN SN
BENBEE R 80% , ME I PMIMBER, ha1%, W1
BT AR, AN BERER DIC RAEES R4+ %401k,
% S FDG BB L, PET BRNBBHRE. £15
F¥EMATRMBHERMEA -, 25 U*)F- FOG PET
SHEBRERFRENEREK, .

1.2.6 I TG 7KF Ruiz %16} 884 25l "®JF - FDG PET
BGHHE DIC BE K TG > 10pg/Lo Schluter ZE1 4147 64 44
dWBS - 71 TG + i DTC %, [!SIF- FDG PET B4R 5 TG
KFRIER, AN TC K F#E, U*F- FDC PET BRBR
AR (TG £ 5% < 10,10 ~ 20, 1 > 100pg/L, '®F - FDG
PET BARBURYES B8 11%,50% F1 93% ), DIC fEit K%
SHER B IR RA & AW 16 68 M et & T3
BIAMEEFE P1AefE,. Hit, dWBS - ML, YEE A4
F OPIMEORERZERKN, EMEES RSN TC H
B, XEBESHEMTRN TCREL, I TCHERE, Bx
DICHRAAMFFERIFEAE K, Y DIC HALA R —F K/N6t,
AL B PET B@FTHERY, @ik, !SIF- FDC PET BR#E
Bt 5 B 16 K PE—ERE X,

1.2.7 DTC fRrb 92K R . FL3LAR BV 4R B3 % (Papillary thyroid car-
cinoma, PIC) ¥ Z4AFME LR, IF- FDC PET B85t
THELARBENRHER TARRWHE B4, Chung
HHMMATTRIGR PIC BE,11/3 HRETKRBLERE,
XA AER Chung FRH  U8IF - FDG PET BAR M EURH
Bk 93.9%MEEZ —, Iwata SR8  (8IF - FDG PET &
REFEW DIC BEFWBLEHBIL(> 1om) R H R (90%) B
FHFEBA(73.3%) RB¥BI(83.3%). ®IF- FDG PET
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BT DIC /RAL A B A, WEEIRE . OR A8 4L
BEAR. WASMOBRESRME, MEHEERR, R F
-FDG BRE:RZ, A URERE, #H USIF- DG B
[8]F _ FDG PET BAREE WK 2L B AR/ 4155 1 0 PR R %
Ho. BRBANSEBE -RETHESL, B, F-
FDG PET BRFEMBHB AL MMERER TS, O
BIK/No PET BT B F5-HRMLNE , 3E ISR R I
SR <1lem NFHEEFHBIL. ORLESABEAM Y
HREE,
1.2.8 P'1- WBS f97 & : BR Deitlein?!, Helall® Z J 47 tWBS
S HARMEEHIT dWBS,  B'1- WBS A B0, HEUR
i, B EHERRE dWBS HEUBHEAY 65%, T
Bl -7 B2 5 B8 (Therapy whole body scans, tWBS)HY
BEMRIL 5%, WKREREDICHERREBNEE,
dWBS X tWBS [fif#t, #£/% DTC WAL B R 4E K LA, tWBS
RAT:6Y DTC SAk 4 fL 78 BE 8¢ dWBS FA#E MM, I [®)F -
FDG %, USIF-FDG PET BRKEBHR.

Eit, F-FDGPET ZRIBEMAEREM Pk
BT eI P TG + B TG - {H TgAb > 200 U/mL, dWBS - £
DIC MRV ALRE. iF TC KV, UF-FDC
PET BRNBURIER T, EAFFREMERNA HTSH H1#
BT, USIF-¥FDG PET B4R LR RS
1.3 FEFARHIEW

USlp_ FDG PET B4R 7E dWBS - T TG + K DIC B &
HFWMBHREHEBA, WERZHBERIRIT TR, Schluter
&1l 1934 fi]  [BIF - FDG PET B8 H B B E 7T
FERAEYDE: 18 FIHTHRFR, Helal ZERE Wr-
FDG PET SR A945 R, f81 37 $(78% )tWBS - i TG + A9 DTC &
HIRIT A REEYE.

1.4 ¥ DIC BERS

DIC ERBFEBA Y1 UBF- FDC HEREHER
(R MR SR P TARSER  USIF - FDG; K44k
RAEAMEFAEER PP FDGC AR Y. FE¥ER
RIS GwBS BT ®'F - FDG PET B8 H# M DIC ¥
i, BRNR,FEE. PRBREHENEARAER BB K
K KN B AHE BB (AMES)UT . Wang %1%t 125 $ DIC
BEHT AANANETAE, BH - LERRSTERA, £ E
145 % GEibEHB. 8IF- FDG PET BR M .SUV > 10 F14F
B USIp_ FDG M A Bl < 125ml Y DIC BH 3 EAEFR
E. EREMTRN,E—HHEFRHARRER r-
FDG MRt HiAB < 125mL B9 DIC BE ,3 SFAEFR A
96% ; A > 125mL, 3 SFEAEFRN 18%.

dWBS Rtk U8F - FDG B4R FRYERY DTC H 4k, AR &

BT 3457 JL PB4 R ), 7 42 17 4 7P MR ( Ratinoic acid,
RA)BERMEIT A K BEMR R . RAEDTFEXR
HEEMRE, b IRHBEEE & (NIS) B R %, 8 DIC AL XY

BIY g3E B, Boemer %238 21 Hlk4Mb DIC B E AT
BERMRBIGTE.BERA PIMT. BITE 221 flaE
B TG MK, U®F- FDG PET BAR T EILRITF R,

2 Blp_¥DG PET B 5 I TG /K E
Fn B - WBS BB

DIC BEAEF AR+ PIERBITE TG RTEAH KRS
FHRIBKFE(<1pg/L). MRmMES TCERSIHRE DICE
RRERNEFMEER, MF 76 28 DIC E XA RFE B HH
B 60.9% 55 RN 100% . RAERIETEA E RS
W TG KBS B TG + RiRBAZE7E DIC H R B AL, (HARE
Efrek.

dWBS Rt B LA BEBThiBH DIC E RBFE AL, HR
WL 0% 2}, k446K DIC FRAL, HHE 2 fE e fE 5 3
% EXHBEOARIEHEIN, dWBSD R BRIR M X 2k, T S
- FDG PET B ATEMIX ARt BREFEE TN, UIF
- FDG PET B M EBHERT 1~ WBS (dWBS.tWBS),{B
B RS ( < lom) BOBURMEAR T WBS,  M'I- WBS REE
8 (®)F_FDGPET BEUR. (®IF-FDGPET BREEMN
FIZE TG + i dWBS - i) DTC B#, Grunwald 20514R 38 222 f)
dWBS - 4 DTIC B & # 47 U®IF - FDG PET B 18, 166/222
(85% )R ELFH{E , Iwata % 74RIE  U8JF - FDG PET #1 tWBS
B3 prc B REB LS BIR 26732 (81.3%) F 22/32
(68.8%), 10 kb tWBS - {54k, U®'F - FDG PET B4&HEN
3 9/10 (90%). {8 [BIF - FDG PET 8L < lem B
HBAL 3 TR S AR SR USIF - FDG, (B2
1BE 1,1WBS B, % (®)F - FDG PET B F M-
WBS BXARLF, R % DIC H A S HBA MR R, RIRESRN
H 7%[510

Eit, [8F- FDG PET BB ATERAX PR R AT,
ZEBEVT o W3 E A2 T DTC Fikt o

3 PET/CT.PET/MRI KM Fd

EXEERIFHRER IEARNBINBEENESE
RIBH P, Nahas 2 B #4733 Bl RIFSER R B TC
>10u/LBERREBARER 1 DIC BE,#T
PET/CT 8%, 1R 25/36(70% ) &bkt , A AR UL 3L 36 4
Fikt, LIGASURIREE RIEN &Y, PET/CT RE K BURTE N
66% , %% FrEF AT #5345 100% . #R1E PET/CT A H)
58 ,22/33(67% ) BB T AR 3 20 BIFETTSMF AR,
K PEI/CT REZSR A FRBEFT RS, e
BEQEEEN I ETFR.

PAUEM PET 5 CT7E DIC REARRMESEFMAG R E
EREBIEAE —ENCENE. BEF—-EHRRE. B
EFEETARRMAERNBICL, EEXIRETREX
AR, PET/CT RHLEGHMA SRR, U CT#
HIER o Th Y PET R4t R F M T TR, % DIC B R &K
EBR R R EENBEES.

PET/MRI % B4 PET/CT MR &40, Bl R GLE B 80K A
s 8. HIBERHRARE AT A TRMBER PET BAR
W IE DA T 2 — 2 4R o6 PR Rt s R 43 B R, D it DK 12 M
R G OEAR,
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