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Abstract

Among thyroid diseases, thyroid cancer is the most common malignancy of the endocrine system, and
its incidence has been increasing rapidly worldwide in recent years. For patients with radioiodine-re-
fractory thyroid cancer and those with medullary thyroid carcinoma, conventional imaging modali-
ties and therapeutic strategies are often insufficient to meet the demands of precision diagnosis and
treatment. Fibroblast activation protein inhibitors (FAPI) that target FAP exhibit favorable biological
properties and hold promise for playing a significant role in thyroid-related diseases. This review fo-
cuses on the mechanism of action of novel radionuclide-labeled FAPI and summarizes the research
progress regarding their application in the diagnosis and management of both benign and malignant
thyroid disorders, with the aim of providing a reference for the future development and clinical trans-
lation of novel molecular probes in the field of thyroid disease.
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1. SIS SHMRMNE

TE FUR IR A, FOPR M 2 555 L PR PN 2 0 28 e S M PR, A RV L A o 232 R PR I KB 35 1.
FEFRE, FOMR I 1R 5008 28 DLRE AR 20% 003 BESG K, 4238 R 1912 46.6 T3, A J& A A v g 6 3 fr[2].
JHH B LI 4 Ak AL HOIR R (differentiated thyroid cancer, DTC), (5 HUIR AR ) 90% LA b, i HUIR R 8
¥4 (medullary thyroid cancer, MTC)-5 A 7346 28 H R 95 (anaplastic thyroid cancer, ATC) /5 LA 1HAE 10%
3]

X R BRER B A (thyroglobulin, Tg)/K-FF-wEi{H B 4 B 5 AG B 14 1 4% §8 1 43 A6 70 HOIR R 98 (meta-
static differentiated thyroid cancer, nDTC) %, 18mHEF A "*F-FDG PET/CT WrBhiZWi[4]: [EIRT
o3 e e MR R A NI et R O U MR IUHE V8 1 434k 28 R i (radioactive iodine refractory differentiated
thyroid cancer, RAIRDTC), 164t 311 4= & WAZ M H 2 EAME, 1 5 R IREK SR A(Te) F m$e il BEA77ERR
BV R B %, F-FDG PET/CT BRI BF Pl A, B FLAEAT /N5 b (Al it % 7% ) s 32 BRT
ARG e L AN AR R BR AN [S ] thAh, FURIR R MRG0 B S e R IR 28 . 45717 Ve RUIR IR I <575
WRIAAER R AR &, BRI RS WA — e NAE[6]. DAL, xR —Fh B S R R
RIPUL R RIFA LR > TR T B DRI HFRIRGN, Rl /2 DTC. RAIR-DTC LK 75 % Ak
R 29T RS HE R

AT 2 21 i 35 4k, 25 [ (Fibroblast Activation Protein, FAP) & — U 7E HRIAH ¢ AT 440 i J2 JRE 414k
A B 1 B R A R AT AR R B b s R I R 45 S Y e R R Rl . B TSR S5 44 (1) FAP 4]
FUFAPD) P45 S 454 FAP, M SZELGT FAP BHIER AR R B[ 7]. B 2018 48 IR RN FH LK,
Z Rl R ARIC I FAPL ZREEF(U1 Ga-FAPI-04. ®Ga-DOTA.SA.FAPi. 'SF-FAPI-42 %5)C. 4T K& IF
T BT RS W Z A H(PET) AR, 72 2 Pl VR MR A8 43 R0 Hh 7 R 407 PR 3 1 2 A0 g e /
B 5 LL[8]-[10]. FAPI-PET fgffidid )R Mt2H 2 FAP HIFRIE KT, VP4l o S A 858 b 16 et 4 4 o v 10

DOI: 10.12677/acm.2026.1682814 452 I A [ 2 3k


https://doi.org/10.12677/acm.2026.1682814
http://creativecommons.org/licenses/by/4.0/
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R, AEHREEE . BRI S TR RE 1],

AR, 2 T PRA FEUE 55 FAPI-PET 7£ R B0 o 1A 2 E 2 Wi /) . 78 RAIR-DTC B,
8Ga-FAPI PET/CT AH# T "8F-FDG PET/CT Rl 25050tk L4 Aoz Ab i 5 (it . Fii s i) 7 Thl R B
B UG 45 83% vs 65%, P =0.01; ZAFER: 79% vs 59%, P <0.001)F1 5 & 1) br kL
fH(SUV) [9]. TCHAEMUNERIECFAIEAZ 5.9+ 1.4 mm) 6 L, FAPI-PET K9 28 /K FA8UR i 75%
BERT FDG 1) 13%[12]. Bk, FAPI BAZIE T FDG PESA—E Lk, AIm AR o S5 At kb 78
GE[13]. EAFERENE, FAPL SREUNMYULFBMERAR, 76 H 5 s v FRIR 2% . U PRI 5 () HE i
R RRENE A A AL i n] [ 14] [15]. 28 BATR, #ZFARICH FAPL 75 BUR IR, Rl DTC
DL K RAIR-DTC AR K1, AEIER KB AFIEK T A.

2. BRBR RMKTS

AR BRI, H 5t R IR 2 (Hashimoto 7, HT) AT IA FUIR IR ZH 2356 R 4T 44 i 7% 1k 2
H NS (FAP) /N BRI ) 2 . —191] 49 % FUIRE Lotk BB 5 {58252 *Ga-FAPI-04 PET/CT f &, K
I ROIR IR R 2 S FE B, A A PR A B R AR R IR 5, AR AR T & HUR IR 2 R, 2
7 FAPT {EAF A FEOIR AR 46 265 B P 6 RE MR A8 FR i) HE B FAPT S48 HU [ 16]. LA, HRFFIRIE, fE82 %
PERG AT S AR FIACDIATT I 1, Ga-FAPI PET/CT o HUR R B0 7R 8 PE U o, Wl Ryt s
PSRN N E SR WA

Bk B B S it R IR 2 4, A 2R g [ HOR B AR 75 v] R I FAPL I A-4e S 4 . o, 76
TG PR B AR () /R 1 FRODR I i £ v, 5 ] AL FRODR R B A 550 350 FAPT S B008 i, E2RI R mT e 518
PERIE . A ERH SUE SRR P AT A RS A OC[ 7], RIERVIRIRZS 1 E FAPI-PET A% s %
RN E TSI, (HAERRE 1600 R o) th I BBAPESE . — 4 BEIE S R VM 44519 1) JR ¥ 1
$8Ga-FAPI PET/CT " RsRZIHEHAL, $2/8 FAPL S BUFAEBME IR T, 2 HIRAR R 45545 5 IF
PEPERRE L AEA BUFERIC (B0 SR, 0T A S IR AL VE ) FAPT £ U mi[ 18] 28 BAriR, 7EHUIRER R
PP, JUHE FARIR AR AL, W] IR 98 RE TR 58 b i Ak 21 4 4t i 1 SR AR 1T 2 B0 FAPT 35 U 15
FAPI-PET X HUIR i R AR 0 R LS5 12 WA — e /EF, AELIR] I 3 A7 72 A 5C 28500 777 ThI 1 1) R, 2 I R R
H TR EAE A B TR S SRR A A S AR T B AT SR A VA
3. ERBRE P

TR, Z IR FUESE 68Ga-FAPI PET/CT 1E 740 8 HUR B (DTC) JU A2 s PR v 1 23 0 23
RIRHERAIR-DTC)H A B EMIZWINE. R DTC B#HH, 68[GalGa-LNC1007 PET/CT #H%: T
18-[FIFDG PET/CT wIAG HH 58 22 5 A5 5 bk (i A2 133 vs 103),  FFRILH B & 1) B Kb it B HUE (SU-
Vmax) FH R/ 5 LG(TBR), 127515068 il A% FHbk B 65 5 7 TR BBURRAYE L RF S PE RS T e A 1 22 3 AR T FDG-
PET, il 72 (P U MR 94.7% (vs 52.6%), WRELEE #4424 96.9% (vs 66.7%), FEAKRIZ Wik ffi % 96.3%
(vs 68.5%) [19]. BEA, —IRTHEMERASIBEFT 2R, Ga-FAPI PET/CT 7E4all DTC ¥ # 4 5H LT FDG
PET/CT, JUHAE 3 bk 00 45 R it i % Ak BBURK A 23 7)IE 83% (vs 65%)FH 79% (vs 59%),  H. &l Ar H L)
WE ST FDG [20]. TEAAIRPR T HR 5 2 2 AL R ME Y DTC 83 1, [FIFAPI-42 PET/CT R] A 2GR 5
JAER R R AL E R LE, T SUV 008 4.7 f1 3.7; [EAERNZ, EiX8ktd, FAPL-42 K4
HHZEET FDG(SUV 205108 4.2 vs 2.9, 3.9 vs 3.4) [8]. H—TRRTHEYEWT 583 —51iFsL, [F]AIF-NOTA-
FAPI-04 PET/CT A I VI PR 4% 7 4k 77 11 B A A 1 0 3 28 7K P BBURR 1 (75% vs 13%) FH AT 14:(80% vs
27%), EEAKFHBUBMEIE 100% (7/7 vs 1/7), ATKEH PR EAL 5.9+ 1.4 mm RIS E 5 F£F2[9]. Xt
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TR, iR A

WEFCIIUESE T FAPL 1E FUIR e S LR 12 W 0 T i) S 220 [

SR, A6 HB W 78 R 30 FAPL A5 FIR e B 6 8 RS 1 7 T T BB AR AE — € R PR, 78— 191 S8 VIR FROIR AR
BT, MRS o FAPI PET RAER I FDG PET isM Sos i) 12 B #EHERS[21]. T HURIREE
FEIEMTO) AR SR T b, — R o4k R B JR 38 1T "™ Te-FAPI-46 SPECT/CT 2, 45 E/RIEK
Ji e J 2 R R A (LRI . FE L BB SN TGS A B A L B S 1) FAP 48, #2758 FAP #EJa) AR W]
A ORI S B AR B R, NG S FAP SR B PERZ IR T IR KR 15].  BAA H RTER Z £t H
PR RRE A8 I R A FE, (4 T IR oA 355 o mT BB A7 LE 3 R PR i AF DG AT 4E 4H L (CAFs), it BT
RERIL FAP, A Gt — D%, 48 LTI, FAPLE (LAY BRI 1k s e FL 56 7 4 2 IR g
Uf, BAEEFEBA T TAEE R, RACTHARER S A TR 7L, KA —DIRE.

4. FAPI X8 &R T ERRBRETHINA

FAPI # [ Jilt S P 4% 27597 (targeted radionuclide therapy, TRT)FEE 1 3 AiliJR T Al 41 4k 41 f 35 4k 25 A
(FAP)ZE M (R 55 v (1) v BE e PR AK 8149 L AE 22 Pl b eg [a] o b S 28 B, T E IR e N2 %
RV JLEARIS, LN BRAR )2 THE A [22]. JBURPERRC I FAP S5 T S 45 & FAP B
VRS, HHIRTT A% FORS ARk BB kL, SR A B A R, LAERNGYT B I[23]. R R
N, HETCOA ZFh FAP 82 B % 20697 203k NI IR B 7B B, B4E[7"Lu]Lu-FAPI-04. [Y]Y-FAPI-
46 %5, ERG ISR B TR D R R WT AUE AN R FH AT #[24] .

7E BRI 7 T, A RS S R SRS, JEOR PR 16 P 431k 78 FOIR IR (RATR-DTC) . BEFE FFUIR
BRI (MTC) K A AL FOR AR (R A6 RS KL E. FAPI-PET A% Th SPGB ZIRE, A e S8 A a7 it 7%
ARIE[25][26]0 BEAL, —TUEXHERME RAIR-DTC B35 AR FUER, 7Lu-LNC1004 15797 i IR
W A EIE 8.50 +12.36 Gy/GBq, BRI 25%, Flmiz il Rik 83%. IX—HF 745 REM, "Lu-
LNC1004 7E56F2 7 RAIR-DTC B3 il 52 K, FIRBEZET NESZ hOByIRIG B E T &
[27]o B—TURGIHRE BoR, 5% ""Lu-FAPI-46 5§ 'Lu-FAPI-2286 477 5, BEEEMEEE, MiEHIR
BREREE (R N0, EREGE R R BL e A%, WE T iZIRIT kI AT SR T 41281 [29]. — I
EEREERE T, 8T T 73 B2 22697 R RAIR JEIE LN RIE I R e e, B EVRl[Lu]Lu-
DOTAGA.FAPI — SRARBUR LR IR 7 K T 25 2 Atk . 45 IR oR, BB T I BAUE B A 0 22.2
GBq (4~55.5GBq), a7 ECH 3 MHA~9 A JElREY;, 73 G AR 20 5], A 16 4
BET BRI 19 Gl MBOR R, Bitd A PFS 29 N H, FiiikHAz 0S 32 MH, X5
5K, ""Lu-DOTAGA FAPI —RAKIAITE M LR 281 RAIR-FTC B#Fh, WAGHR 2.5 1AL
AAEW, HAZ REF[30]. #E—2BUFS2 T, [YLu]lLu-DOTAGA.FAPI — Bk 25l &[22 Ac]Ac FFBTTA
IT T 305 e A M TR SZ IV, RN TKI 2990767 R MBS AE T 1 R B2 T nr S AR KR T e %,
BT 75 o 22 F R RE PR G HE— 2D I0AIE IR R T 471 - 25 1, FAPTAH SCHE M 4% 3697 H A £ Z N H T RAIR-
DTC JH#TT, Z M FE 2580 R FAEST AL S 2 At 7 T UG T AR R R, Riik— Bt
FHOCTRUR PR 29I R SE 56, O RAIR SR RALFEITHLE . 534k, T FAPL BE[a)yR 7 7E U v6 M H
AR R I DT 8, IRR L ARG TT T B IBe& B R AT RCR oA SKe 1Y) B 2 5 7 1)

5. REERE

HETIWAV R ER, FAPI PET/CT 7 RAIR-DTC #ll MTC B HEEB A6 d R B B 4T 1 B AMMS
Wi, JCHAER N A R AR A M B T A AR, (HHAS Wi RRE R R 2 . SR B A SR
BRI S, HOE RS AR . N — D N4k ak [ Se o i) i Rt — 20 . AT HRAE B R A
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FC, MR RTRE R, DU E FAPIPET/CT /& 75 g LA Gii 1% 5 FL L 7l RATIR-DTC 3514
JTIRILe 4, FORME R 28 RE BT 4 A5 28 it S0P B B 12 50 HCHh 2 1 PR 6 1) m Pl 75 91 9 11 = 2 )

TEYRYT T, BT FAP B0 AT 0 TSUR BCAA VG 7 B I6 M R e SR 3R 4 T 3 e T B, WP L i
NI R D) EL S R A RR B4R SRR N T T J AR T8 — MR A R B3R . R RS i
MEEBEAIAT RS, RIAH DGR A VRYT SRS IR ER,  DAHES) FAPL 1297 — AL 7E HER BB s R R
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