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[ Abstract ] Nuclear medicine molecular imaging has the characteristics of non-invasiveness, high sensitivity, spatiotemporal
dynamic visualization, qualitative and quantitative analysis, and by virtue of the advantages of fusion imaging technology, it
combines the features of functional metabolism and anatomical structure. Nuclear medicine molecular imaging evaluation is
integrated throughout the management of radioactive iodine-refractory differentiated thyroid cancer (RAIR-DTC), including defining
RAIR, exploring the lesions, guiding treatment decisions, evaluating efficacy, and assessing prognosis. "*'I-whole body scan (*'I-WBS)
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is critical for determining RAIR-DTC. Diagnostic ~ I-WBS can be used to explore postoperative residual thyroid and suspected

131 131

iodine-avid metastases before "*'T treatment, which is helpful for subsequent "'T treatment decisions. Post-treatment "*'I-WBS can
further clarify the iodine uptake characteristics of lesions and explore lesions not shown by diagnostic WBS, providing a reference
for clarifying the clinical stage of patients and formulating follow-up management plans. The iodine uptake ability of lesions shown

B B treatment. '

by post-treatment ~ I-WBS can also predict the therapeutic efficacy of I-WBS combined with biochemical changes
and other imaging examinations can also be used to evaluate the therapeutic efficacy of "' treatment. "*F-FDG positron emission
tomography and computed tomography (PET/CT) is mainly used for high-risk DTC patients with persistently elevated serum
thyroglobulin (Tg) or Tg antibody (TgAb) levels and negative 1311-WBS, and can explore and locate lesions. Combining "“F-FDG
PET/CT with "'I-WBS provides a thorough evaluation of the overall tumor burden. The uptake of *F-FDG by DTC metastases
indicates poor "*'T treatment response and poor prognosis for patients, and is a predictor of rapid disease progression and an increased
risk of tumor-specific death. After local or systemic treatment of RAIR-DTC lesions, the early metabolic response to treatment can
predict the clinical benefit of patients, allowing for timely adjustment of treatment strategies. In addition, various new radionuclide
imaging techniques targeting angiogenesis (such as RGD peptides and prostate specific membrane antigen), fibroblast activation
protein and somatostatin receptor can be used as supplementary means when *F-FDG PET/CT is negative to detect RAIR-DTC
lesions. They can also screen patients who qualify for targeted radionuclide therapy based on the uptake ability of imaging agents.
These novel theranostics provide new options for progressive RAIR-DTC patients after multiline treatment.

[ Key words | Molecular imaging; Differentiated thyroid cancer; Radioactive iodine-refractory; Diagnosis; Pre-treatment

evaluation; Efficacy assessment
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Fig. 2 Negative "'I-WBS and positive *F-FDG PET/CT
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Fig.3 "F-PSMA PET/CT

3.1.2  H) AR 4EGN S B (fibroblast
activation protein, FAP)

FAPZ—Fh I B RS [ 22 S TR 85 U, 7E90%
DA A L R 5 R I 1) e A O Js T 4 240 i

( carcinoma-associated fibroblasts, CAFs ) A
bk, A{EPECAFs, MR 4nie . 40
ERIGTE . IR ARZE, RSN |
iR I A T kB S W 0 L % R FRICFAP
P15 ( FAP inhibitor, FAPI) AR5 HiiH 5]
CAFs, HFifisSEE IRkt 67 (814) o Fu
2 DU BTSN AT 354 PR T BE Bk RIS B
DTCIIHE, HiEFT T “Ga-FAPIFI"F-FDG PET/
CT, 45H 5w, “Ga-FAPI PET/CTHR A i bk
EL & R e b 7% 1 R U5 A B i - °F-FDG PET/
CT (83% vs 65%, 79% vs 59%, P<<0.001) ,
HAS [R5 A 5 kX Ga-FAPIFSUV,,, B3 & T
"E_.FDG, ##/~%Ga-FAPI PET/CTTEIRA 51k
DTC 7 18 248 T "*F-FDG PET/CT.

3.1.3  #umAERIEZIK ( somatostatin receptor,
SSR)

FH R MR 008 0 b B2 240 ok 058 1% i3 T[] B 5%
IR3FPLL L AISSR, 2 5 45 i 98 4 i 14 B .
¥ Z bR SSREBIM N Ga-DOTANOC . “*Ga-
DOTATATE % A] H TR M RAIR-DTCY kt: .
KunduZ "' f#F5E % L2087 1 **Ga-DOTANOC
F1*F-FDG PET/CT¥EAh TeHE M ' T-WBS P
B2/ B RSB IEDTCR A, BT HE S
Mol & B R 22 R LG8 (65% vs
72%, P=0.226) , {HIEFHIEDHEER TR,
®Ga-DOTANOC PET/CTIH FHI:REAL T *F-FDG
PET/CT (65% vs 90.3%, P<<0.000 1) , iZ#F5¢
Wi R T ®*Ga-DOTANOC PET/CTHE A A 45k fill

6

w
.

2

DTCH LB ATA T . 55— Tk X6 Sk Fb A TSH
FeAMHPR A F ®Ga-DOTATATE 1 "*F-FDG PET/CT
PR T PP T ' -WBS [ DTC £ & iy 57
KM, TWTSHAF-W], WEHHRENES
WiifERn % ( TSHAIECIRAS T . 86% vs 92%; TSH
IHEPIRE T : 92% vs 85% ) , ®*Ga-DOTATATE
PET/CTHRA I LV 4595748 (1) R U H *F-FDG PET/
CTHE i, fH Xl K B 7% s 7% 1) 45 A 3 e
Wl 2253 . LA SSRAVKE ZE BAZ T 1E K *F-FDG
PET/CT A% PP B # &F RAIR-DTCHR L A 52
FBt, IA 0 B AT B2 AR B
¥ ZIRYY (peptide receptor radionuclide therapy,
PRRT) .
32 35 F45 ¥ mRAIR-DTCH M 49 RLT X PRRT
*R
RAIR-DTCYE4EAE®Ga-PSMA } **Ga-FAPI
PET/CT_ LAY = 3 A JE 2 IR LT T nl g,
M PSMAFIFAPI % R 1297 —IRIL R WS Sy 2 2k
TAYT R T 33 R FAR ATR-DTC A 4R 1 7 il ik
$&. SonavaneZs *! USRI T4 PSMA
( molecular imaging PSMA, miPSMA ) 1431
PR T T Lu-PSMAKE [n) MR BRI RO R, X
F = BRI F Bt R IRAIR-DTCHE A,
24%Ga-PSMA PET/CTHi/R lmiPSMA 43 =243
(PSR E RO |, BIPE AHTR AL X PSMA
A FE A Tl T, AT 25 i 2 iS4 R R
RLT. —Ii4H X TKIsiAYT 5 R AYRAIR-DTC &
F 47 Lu-DOTAGA (SA.FAPI) 240 B8 7 AR R
PEOFSE 1, ALIRRIEESR ®Ga-DOTA SA.FAPI
PET/CT ikt I i i 5B EL k450 = “F-FDG
PET/CTHT UL, AnANZRINF X FAPIAY 2 H FE 45 Uk,
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E4 'F-FAPI PET/MRI
Fig. 4 "F-FAPI PET/MRI
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