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[ Abstract] The incidence of differentiated thyroid cancer (DTC) is increasing annually, and
most patients have excellent prognoses. However, the survival rate decreases significantly in patients
with recurrences and metastases. Therefore, the detection, evaluation, and treatment for the recurrences
and metastases of DTC are particularly crucial. With the continuous progress of PET/CT research in
oncology, its application value has received increasing attention in such patients; it also provides
important information for accurate diagnoses and treatment methods. In this study, the authors review
the application progress of PET/CT in the diagnosis of recurrences and metastases of DTC.
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tomography; Tomography, X-ray computed; Neoplasm recurrence

Fund program: General Project of Applied Basic Research Program in Shanxi Province
(20210302123280)

DOI: 10.3760/cma.j.cn121381-202206008—00277

FAR M3 2 P 0 AR G i DL — Bl IR, 295
B BRI 1%, AR R AR T TR
HURBRE h, DTC #905 Hefe i, ATik 90%, HARJriikZ
PISMBEF AN E, G LA HCR IR MENG P A AT,
Sefg B0 T ik fI AT R O SR IR . ST IR R 2
DTC B4 fn R4, (A S 8 & R kiR,
Forp 2y 173 i 5 LR IR ) BE ) B PR AR 2 32 2k,
ST 25 BEX S REUEREAL, DR ARERY

XEHEZRRUTT

1 "“F-FDG PET/CT

PERE S, XA R E R
iR JE4ESKE PET/CT 7EIlG R AR &,
ek BB i WGy R B AR IR R SC M, 2E%

Ji S A P I 7 0 Bk
1E DTC & &

"F-FDG JEIIfi /K [ B FHAY IE B T B850, &
WSS A2 U, T LLAE S 40 AR B % A R G B A 1


mailto:deshanzh@163.com
http://dx.doi.org/10.3760/cma.j.cn121381-202206008-00277
mailto:deshanzh@163.com
http://dx.doi.org/10.3760/cma.j.cn121381-202206008-00277

164 ] B P 2 A P 2 2 i

2023 4F 3 A5 47 B3 3 )

Int J Radiat Med Nucl Med, March 2023, Vol.47, No.3

(GLUTD) #E A4 . AW as R BoR, WA s ik 1
(GLUT1) 76 HUAR M8 4 B v 52 3 R kY, X #4453 “F-FDG
PET/CT 7 HUIR B v (4 07 FH 32 B4 1T 32 56
1.1 £ DTC B R AT iisWiin (i

TE 2015 FF 9 S E AR IR h x4 b, A @ DTC &
HAEARFTE B, ARG BB TIE T R PEAG AT *F-FDG
PET/CT 4%, {HRZIHEFEY DTC M3 B b 3 i i
IR BR £k 2 A (thyroglobulin, Tg) 7K - Ft 1 (>10 ng/ml) H
B 4B AR TR, K F-FDG PET/CT A5 M T 54k
FENRAD, Boktor Z5¥ 7E 67 H 1M 3& Bl Tg KT
(21 pmol/L, 1 pmol/L=1 ng/ml) H."'T 4 & B A% DTC
BF AT F-FDG PET/CT A%, 453R W R HAM DTC &%
FEERL 1) RO . FR S5 B2 FUMERN 50 512 96.5% . 94.5%
H195.5%, JfHEREERIENE Tg K F09FHE, "F-FDG PET/CT
WARR BRI R, AR R Tg KF->10 pmol/L, 5~
10 pmol/L F1<5 pmol/L ) 3 41, "F-FDG PET/CT &
1R BB Z 4 92.9% ., 7.1% F1 0%, Albano %" &
I°F-FDG PET/CT A% FH 41 LB M2 1 Tg A8534 B[] 56
(145X 4.4 4), HILZW DTC & & FE# i B4 5
9 83%. MEAN, KT Tg /KEICEMH . HURIRERE bk
(TgAb) FFZ24b F R /K P H T 4 5 BAZ PR DTC B3,
KL Tg AKFABE AT FE e , R EO0E MR IPAL &
FWEERPIRES, I F-FDG PET/CT XF5E i DTC M k4t
MR E 2 EE, —WiFRas LR, 75 49 fIH
AR BR A PR (TgAb) 7KF- T B ST 4 5 BAR B M
DTC ##&, "F-FDG PET/CT % DTC & & ¥ r9 R
EORE FNRR S 4 0k 93.33% 1 70.59% . £5 11, "F-FDG
PET/CT 7EI2IKi"'T 4> 5 WARFAYE H. Tg sl AR BRER 2 B 44k
(TgAb) /K F-FH =i DTC 3 152 & AR rh A AR AT I
PRI A
1.2 78 DTC & kMR iRy T M E

7 Tg KT BT 4 B BAR B . Ry R %A &
ISRV AR B B D, UM T IR YT R LS G A K
RITHE, A0SR T B R AE A X LG SR 14 £ R A T
IS T A TS D g A B e e e o W2 e o
SIRITRERR, TR, “F-FDG PET/CT nl R4 4
ZIVEM . Leboulleux 25" b4 T "F-FDG PET/CT B8 54
BESTIR TR P 2 B AR X T DTC & & % i 46
RURE, 25 i R IS v S A v TS A (88% X
16%). X —Z5RIFAS NESN, BT DTC & &K F;
FALI AR B AAIG, X5 AR ERE 4 2, (R AR
“F-FDG W2 B8, HIL"F-FDG PET/CT 1% fH it
Al REANIE A AT TIRYT, BLE 20 A AR AT
B, AW FARYEF-FDG PET/CT RARZE R, A WAZ B

DTC BHWE LA IAT R FARET, 2R ERY
50% I B ETEREVTIT OB AEAEY 28 b, KWEDTiRYT
it HI T °F-FDG PET/CT WAL IIPER 845, Wk Se7E "F-FDG
PET/CT AR FHME M B E PR H . ik, Wiz,
“F-FDG M BUN B AT R Rt LR BH A R ] 35 39%,
PRI AE T AR TS 34T A T 2 SR R 4 20K A DL S s At
eIV

2 "I PET/CT

HHr, "1 PET/CT 2 A T Al DTC 5 kk (1 1 i 5
i, MWTPRARTAYT 145 2570, kG x4 00 M 25 S
B E . R RIC D, @S ™ PET/CT 4K
PRI Y e IR e G R i | B A B A e b oD SHDE A
KN, AT RATRI A B ARG T8 T A W, B
FHFAIX T PET/CT £ 74k DTC B FH#52 ' LiR T 7
TSN OE R I E HEAT T IR ABESE . Wierts 551 7
47 BB 4T P TIRIT R A DTC E R AL, 564K
D75 kR W R B R R AN SE e R B AL, XFF>0.15 ml
AL, SR BAEBGR B B 40 Gy, HURBRGE A
%14 90 Gy, Plyku 28U SR ™1 PET/CT X 4 {9t BRI b %
I DTC B3 CEIt 19 &b k) #E47  LIR Y7 | = 24 1Y 7F
i, EFRER 82% (9/11) (58 257 i ol 43 5% A bk 1) it
WA, AR ORI SR R 4575 Gy, HHE
Fr, STIRTT AR ROV Y RTREME AR iR A
SRR AL TR II<T75 Gy,

534h, "1 PET/CT HAT BE4F 142 (8] 4 BE S8 Wi R i
FEM, X DTC i kE ARG I R A 94.2%, ¢ E N
49.0%, T ARG H 2 Wi &5 BRI I2 R L, BT
DA G- A A7 S T 4 B BARR W R 28 M s
TCREHE BB B a0, kA, T PET/CT R4 255 A
(v P (1) g2 S A5 ESF PR LA HH SRR [R] . Wu B0 [ A 9 45 2R
WR, " PET/CT XA AH 14 (48 h+72 h 5% 48 h+96 h) X}
F DTC JRif sk i Ab FE A5 kA SR By, 20 51N 94% A
97%; T T M AH B4R, 48 h AR ARG R,
24 48 h WAREE TR ROT S22 M A, el is A% A BH
PERF, B EAT 72 h B 96 h AR, {BSE, T AR
ARER. MiEE R, HEERAE I —FIE T HERM
H, BT 2 T IEIR

3 BF-I & ) B ik ( "F-tetrafluoroborate, "F-TFB )

PET/CT

"F-TFB ZMULYEMY, 74 B 0F T BAT RAFRAR
EPEMRTENE, SR, HAERRIRP R R E, HA
AT 85 e 9 DR R ALY LU AL, 30 A R T A i L 3 A
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(NIS) HUf& 1% PET &A45511", “F-TFB #1411 KR 56 B2
28 A R CHEN R R R B g A8 3 U IR JE . Samnick
ZEUS) 45 T "F-TFB PET/CT 51 PET/CT 7 DTC KHE Kk
MFERS RIS WNE, 255 BRTE 9 PIRE T, 2 gy
X KRS W SR — B 91%, (HUE™1 PET/CT H %)
B RERAYHUR IR A1, 1 "F-TFB PET/CT 7£ & & k- F: 5%
Kb LA T R ORI, 7E 2 1T PET/CT WAL B i i
1, "F-TFB PET/CT % R HAFTESAT MR L4578 . X
P2z S JRIN . —JEF-TFB 1 ORI e A A o A
52T O ML, JEAE VIR IR A i b AN R A Bk, WTRES:
i 3 2k 23832 S RAEWURE S i ARl 4 0% 2 Al A&
1 % R AR I A] A ], Dittmann 250 b8 T 25 45 & 7k
DTC f# 7 ""F-TFB PET/CT WAL 2 Wit ' 4 & WAL 01
B, SRR ETE T LUK U 20 R R R AR R R AL
HZWER R & HEXN2WTE T BARBITER & & M DTC
Jpikt, 'F-FDG PET/CT A% BHPE A G 1 1 3 Ioh 98 240 A A7 A
2o, (AASREVPA AL L oL RE R, W65 N F-TFB
PET/CT 5 "F-FDG PET/CT &%} F ikt 2 5 56 4 L 41k
HIZ W LA B IS, F Dittmann 25" (858, A
6 191l 5B 5 1 S b L 45 B SF-FDG S I, 2 bk
B 4B A% R BAYE, {B'F-TFB PET/CT WA% MFHME, iR
IR IR Kok DA 2 Bl A5 F-FDG PET/CT 4%
NERTE, HiZWER'T 42 5 W AR F1F-TFB PET/CT AR50
FIPE, xAempikthoe ki, 251, “F-TFB HA &M
AR REME R . TSR LR, A2
Wr DTC & & fnik e nya LA

4 “Ga-m "F-AI 5 R4 R MR HLJE ( prostate-specific
membrane antigen, PSMA ) PET/CT

PSMA J&—Ffi T BB BSOME AR (32 0k, A A6 1E 8 R 51 AR
Ik, (BTE R RS A0 I R S 40 it v 5 e R
ik, SRR AR, PSMA TE DTC 40 E ok L%
ik, T EEAE DTC JLHZ MR O b 2 1% DTC f&
IR A ILAE P9 R A Pk AR, Sollini %% R F
PEYLAS A ORTIFE T 59 ) DTC 2 10U 4S h PSMA 55
RGN, SERERH 80% MY AE UL b PSMA Ik
JBHPE, H PSMA & 3RBREE f7 71%. BHRETARZHRE,
RIR, PSMA BV IS ZT LIVEN DTC S JLHEA
BT () DTC #3# 1Y PET/CT AR, [&] ik Hml fifi ik
AT AT R A R AR YT R SR, Santhanam SFPY &
PR, 2-(3-( 1-H8 K -5-((6-"SF-NIL I -3 3L ) -4 3k ) IR L) -k
H) % R ("SF-DCFPyL) AT L3 1 4630 fifr 8 P 3 24 10 % 1Y
A BOK 2 o BUMETATE DTC MRS 4L . — P st L T
BI] 4 B 4% 5 %Ga-PSMA-11 PET/CT A4 %} T 10 #f| DTC

BHE PRI RSO, S5 R BRI UKL T 55 4N
B, MiEHE KT 64 MR, XFEH®Ga-PSMA-11
PET/CT I LA BE 4 b U0 LU 33 1 DTC % 8 4E™, Verma
409 [ B 58 45 B B R, ®Ga-PSMA-HBED-CC( HBED-CC
NN [2-53-5-(RIELHF) R R 1 L ZENN-— 4
f2) PET/CT A LAY 7R 64.28%(9/14) 1) DTC ¥4k, HE
AL T B SR, 1 *F-FDG PET/CT 7] LA 7R 78.57%
(11/14) R4 4 . Lawhn-Heath 2529 [a]#: & Bl , "F-FDG
PET kb ®Ga-PSMA-11 PET E A7 ¥ &5 1Y 9 kL 46 H % (93.8%
XF53.1%), X AT AESE H TR AE LA (08 B S 2 IR 40 a2k
AL ETEA— BB, FRETA AR AR B Sk T —B
Bt Wb, SASIOHE M R R SR de
Vries Z27 %f 5 e VA P DTC B 17 Ga-PSMA PET/CT
AR, M 2 flEREEZ T Lu-PSMA-617 S
BeARIGTT, KA TE G LMkt T & B 1 ] 53 B3R 7 AR
AEE, RS, 51 PRI RN . BTG
SPRIRNI RN, S e B A, ER I s A R
*Ga-PSMA PET/CTIESS S UM TER R LA h A —E
B 1. 25 1, X F%Ga-o *F-PSMA PET/CT 7£ H IR it
R R R T/ IR A B BRI 9T, A A iy S e A
FEBRERZ , AL, HMASRE R FLN AR5 AR

5 “Ga-1,4,7,10-T & IR+ Z1%-1,4,7,10- 0 Z BR-HE R H
FR- REEFEINA A [1,4,7,10-tetraazacyclododecane-
N,N',N,N'-tetraacetic acid-(arginine-glycine-aspartate),,

%Ga-DOTA-RGD,] PET/CT

By BT — 2N A7 AE T A0 T 174 5 RO AR 1 40
BB > 7, S5 40 - 20 B LA K 200 -4 6 A 5 I 114 76
AT 43 PR 84 FR-H 2 R - K & %R (arginine-glycine-
aspartate, RGD) FIZIKILY . RIEFROZEK . ZHER
ISR 2 R S MR 5 R P, RGD ] FHAR i A A
i 98 Jk A 2R 56 B e A P T ) R I R 5 3R o By HLAT
BRI E R AR S, R — R ARG T A il A A R
FR&EM™, Parihar 20 %9, “Ga-DOTA-RGD, PET/CT 5
F-FDG PET/CT X}t IA 1 DTC 7 kb (4G ) 58 4505 A1 2
¥y 82.3%, HBJBEE RSN Te KFFAEmR S, (H2
HIH PR R (100%) 55 T 5 5 (50%), T Z 44 % ik
B 25 IR BCR IR E TR & - “Ga-DOTA-RGD, PET/CT A~
AT IS B PE DTC B OSSP AE , 38 nT LAG
HEH AT AT T RGDIRIT IR, DIX AT "Lu FRic 19
RGD V) K 4% R AL I7 25 945 A RGD S0 [ 3A97 . H A,
*Ga-DOTA-RGD, PET/CT £ DTC W Y WF5E ik 2>, HABAL
FIGIRATFTE R B, (R B E DTC Bt T —Fh
ATHEERERIRYTIT SR, AR HAEAT IR A MBI 5Y
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6 “Ga-RLTHMMENLERLIHF ( fibroblast activation
protein inhibitor, FAPI) PET/CT

FERR A R, SRR AR O A NS 5 T ek
JAERKMAR ., LR AR 3h G 40 i R4 fas
P A R R T A S AR, TR A 90% 1 A b
Jo8 21T F R E A 5% BT 20 200 B ik B 2 K AT A A A TG AL 2R
1 (fibroblast activation protein, FAP), K, FAPI f#¥]2&
YERPUIEZS B & Y, T R A I FH 0 P8 T3 S M A% 25
IRIT P, ®Ga-FAPI /b —Fh i B 1Y) PET/CT BAR 76
PR b A ORI ZZ Y, Chen 2559 &8, “Ga-FAPI-04
PET/CT *FJF &M | ka5 R . BN
K 4 R T R A 24 5 T F-FDG PET/CT(98.2% %I 82.1%.
86.4% X 45.5%. 83.8% X 59.5%), Jf-ELAT#H B A B w1 b
JRAS S E, HILE MR, SAENRERER,
e i A D BT 24 240 B 1) A7 E 2 1 i FROIR B 7L Sk R B A
TRk SR R, BRI Z WA RMES R ER,
BT A4 B B AP DTC 3% 7 “Ga-FAPI PET/CT &

REU AR, FAP BRATE N RAR2 WL, b nl LA
YRR PR AL, AT, SAHX FAP WSS T

A [ 25 P el Can RIS . FLIRMES . S5 is™ 45)
HIAIY 7, {AAE DTC HhAYBESE /b . Ballal %1 #5958 T
""Lu-DOTAGA.(SA.FAPi) , 7% 15 I XIS T DTC B34
HIRITVEH, SR BREBFHFIRITE Tg /KPR, £H
"Lu-DOTAGA.(SA.FAPI), {RIT B EZ L H BN, X A)E
LT FAP BRI TR B T 450, 27 1, “Ga-FAPIPET/CT
JE—FRA RS SR , HAE DTC Hh iy iR AL T4
BRRO B, KBS REA /N8 T A, A
TR S DTC 1) FAP $E [ U A% R IR T A TR
KK

7 INESRE

Wi PET/CT RN & J K HAEIR IR b2 HIR AL
JAWFFR I e, HAE DTC B3t iy i HIHT SOk Ber . H
th, "F-FDG PET/CT WAZXF Tg KPR Wm AT 5
ARG DTC W kb RS W . I PRI KBS PPAG A AR 4
;A FEIE R R B 32 5 ™1 PET/CT #E 1A
DTC Jp kb (4 W Wi R0 2 D 10 B A SR A 35, (B ey T4 4 &b
Bt, R LR T IR o R RO AR,
SE-TFB. “Ga-{""F-PSMA . “Ga-RGD,. “Ga-FAPI 7£ DTC
Il PRIESE b RIS T AN R8O . “F-TFB 2B ied 2
W, FERH AL PET ARG, IT4RRa 0 T a il iz (4
(NIS) 4%, AEEUL™ PET/CT #44%; LI PSMA. RGD,
FAP Syl S U R IR 2T — b 5 2 3% Wi fE DTC

BHEPRH, AHEK DTC LHEMHMEAR T DTC MIRIT iR
BEFTRY SN . BT A%50) PET/CT WA%4E DTC HAIESE H
A2 @ T /NS I R0 A S i is, Hlm R (B A 15 1F
— R, AR T ETT R KFEAS B PRI R AR R B
Iy TAREFE R AR BARAE DTC H I AR R AN, LA
— sl DTC G HELY 7 I S0t
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