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New Advances in the Diagnosis and Treatment of Differentiated Thyroid Cancer
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[Abstract] Thyroid cancer, as the most common malignant tumor in the endocrine system, has seen a
continuous increase in its incidence rate worldwide. Differentiated thyroid cancer (DTC) is the most
common pathological type. The Multi—Disciplinary Treatment (MDT) model, with surgery as the main
approach, is an important strategy for treating DTC. Precise preoperative assessment is the key to surgical
treatment. The evolution from traditional open surgery to minimally invasive treatment and active
surveillance, along with the application of new technologies, has driven new progress in the surgical
treatment of thyroid cancer. Standardized postoperative management, dynamic assessment of treatment
responses, and timely adjustment of treatment plans can further improve survival rates and quality of life.
In—depth research on the molecular biology of DTC, focusing on specific genes and pathways involved
in the progression of DTC, has opened the door to new diagnostic and therapeutic strategies. The
development of artificial intelligence diagnostic and treatment systems provides new technologies and
ideas for the precise diagnosis and treatment of DTC. Establishing standardized diagnosis and treatment
protocols for DTC and scientifically implementing individualized diagnosis and treatment are essential.

[Key words] differentiated thyroid cancer; artificial intelligence; active surveillance; targeted therapy

515

FR s 2 H AT W R e B S R A 4l
Jige 2 — o [ SRIRRE AR R AT 2022 4 A [ A Fr IR R e A
PR SR, ORISR RO 150 46.6 TT N, AL
JREE 3 A0, AT B SA . AT R B (differentiated
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T A% ZHIER: (fine-needle aspiration biopsy, FNAB) &2
T FFIR AR 451 2 Sk I G 1 R ) T B, BRI T
B TR AR B W . R T 22 VRHER T 43 23 HOIR
JIRANETARZH < o B 7 20 B e 2 o FROIR I B Mk 28 DA 2
TE 2025 AT GBS 515 FOIR I 45 15 R 25050 Ak 12 285 4
B g EAS b B KGR KRR TR (2025 150 ), E&HK
27 HETAERFR MRS T 5 R & ROAEAR HED) . 1 ZAE a4 &
R P I PR S B R i, JE— 2D A 1 AR () P AR AR 4451 (1 2
FEAE, SR AR =1em HEA FTEEG MR S AR R kLR
SEREAT I, [R5 H OO AR AE i RURS I PR T 53¢ BRUL I 5747 36
S T IE RO bR . R UE R T TR T A
FERE WM AR AR FRRRE, DA s W o P ek
DAL PESE BRI R AR, CT. MRUME EEHT T %
MG R S R BN R . 18F-RBLE I A8 (FDG)
PET/CT ##v] F-FARFIMR 45 50 3, (B S AR RUR K.
2025 fEJR ATA F5 19 AN @ IFE T R AT #EAT W LI R AT
PET/CT .
1.2 JE A s i

i DR 98 2 B DR LA e A2 R e A R R IR R B R

AT JHE RS W 0% 76 JPioRg 4 e 1 S 2R B2 W Ve A
TERE B SE R B He SRR, TE MR B U7 AR R B A A
F. DTC MIAMHIHRIR S A, ¥ & — RFIE AL AR iS4
A, Ht, BRAF V600E JE K548 Jr RAS FE[H5RAF = DTC
R AR 1) 5 T HAES 9. BRAF V60OE i [K 5845 £ 2L
W MEK {55 &4%, SEFiF MEK & A MRREE0E, A
TR HEA I A . A AR A AR, RAS HE R 948 3 2
N RAS-MEK 5 5@, SEJUM MFEAR (F1a RAF)
SO XA S SR R A S AR A R T
BB Hfh PR, @ W FEOEE BB OBE R A

(methyltransferase-like protein, METTL) 5 J& ik i , METTL3

METTL6 il METTL7 B, 5 PTC f¥ HURIT R AR SC00 11,
B T JEE U R N 4 (KCNN 4) JERIZE IS PTC
AN IL R AR 28 75 T R R EZAE s KCNN 4
IR AL KA 2 BRI R 2k e, 320 2 1 R 2 R I3t 6 A G
R R, Wi B -ERFEA (EMT) U2, 47
o N 2 L H A B DRI 1) 22 R R e B v e T K S
U1, gE—2BUR%h T FNA 22, e T ARETSHTIY
HERf M, T B i 2 KU 4320 (molecular risk group, MRG)
X FAR BRES T AT B 23 2, 4 AT B e (R RS 2
SR iGIT B8 T BB

L3 AL EAR

ANT# e (artificial intelligence, A1) &8t Je 3 H AR
Rl A L ST EEST IR 55 A AE . A 5 AL Redb o 7RI IR |,

AR ER A T o s A A A SE AR IR R AT S I ) = 22
F, B TRA LR 5 52 IR T2 56 (TP A2 2 973 B i) =) B
P, SHIAHEMIZEER. AR R @RS AL K&
A ALHAT HURIREE TT RABMES I, YU T 3T 90% 00 #E
TR 09, S AR ] AR FT P R A T AT SE4KHE . Wang Z5115)
FHBAIF T — BN L Redfi DAY, 44 29 FOAR iR WST Bl S
FEAIRN RS (ThyroPower) , %A KB AA & f &
EREIREA BT TSR, 43 DIVTAS T 2 oot B HcHE 42
MLt F AT BdEeE, Hmmas RS HLREY%. Hi
R E A2 IR R e R A — B0, T AR S R T
EWIRCE  ILAh, AL BRI F T2 R A 8040 424 5 20 A
Hu U\ A AL HEE Fe b ik 5 FTC MR I 2 e kik
FF, AT AT R IR YE . T AL FER AR,
AR HEVRBE RN, O AR e S BRI TR
AL IISTT o

2 FARBRER T IR AN R

2.1 FEF I

EBhWEI Cactive surveillance, AS) : X OV A1EGEERL A IR
R HRIR AR RS DTC #H4TFr8ii g2 ek 1 sh il ml, &
W RIIFAAR A AR R B AR T AR T T —F g 2 75 2
2025 ik ATA H5m 5t T ELAR<1em H B A% USRI (4 FRR AR
S5, H AT FNAB. W18 24T FNAB 2 1%
<lem ff) DTC, AS /&l 85z 8 HikiF. —iR RAE ML
REREBA - KR DTC B, AS FISLRIF AR S H
SET R BURF RS T2 AL R L ROR J5 5K 55 75 THT 1 X
[ AR AL RO, H A4S TAES 2024 JiR 35 R US54 FUR IRt
INHASARIE  (papillary thyroid microcarcinoma, PTMC) 7E &
FHE R IATIR TS AS. REX PTMC 5 AS (kR
HEFE s, DMENERHER .
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FFPR IR T AR e 0 ] 2 B e T J A s L PR PPt < 2015 4F
It ATA fargfa i, FORBRER I VIBR AR T B 2 LA 77 10 AR
(¢T1-2NOMO0) DTC. JTEAERZ TR FLHRILEF TR
W, AFRIRVIRA S IR PIBRAREAR J5 B R BUAEAE R T H
TS, HEFRBEVIBRARNIFRAERERTE & MAR
WNE7R, SIURH-PIBRAAM L, 4 FRETIBRAR N E R R
FWR. EHEBEFEESEE (NCDB) —TisHT PTC (i
WEAR 1-4cm, Tib-2 3D WHTFRRI, X T T2 M f A
PTC, 4= RUARIEVIBRA S I DI B ARAH L P] 258 SR A A7 %
91, 2025 4ERR ATA $8FE @O TARMRE T1-2 JAME, JEnt
PIBRA B A HR IR VIR AR ES R & B ATVR T R EE . W T IR AR 7
WISE MG R R (cT3-4) . WEEZ R (N1 Fl/aiix
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RS (MDD R, NATRHURIFVIBRAR, DUMEZEATI

SRR YT S AR I . Rk, BAREF AR s

TR TF AT R B R R B MAIRYT .
222 MELER

WAL 7R DTC Hh I X R L 45 55 78 20N 15.6%~63.8%2,

H A7%T cNla 5% pNla #i DTC #1716 77 1 Hh o Xk L 4%
JEHAR (central neck dissection, CND) & P4t 2k il dtik,
{EXF T cNO ] DTC &%, &5 AT Flb itk b g Xtk L 455 45
A (prophylactic central neck dissection, pCND) , [& N 4%
HEIEE G BN, B E R HE N oNO I, 17
HURIR VIR AR G & & 1T pCND, 5 4ERE RAEGF R 5
XTEE KA RIS 72, 2025 F/ ATA fa 8 o0t
TRZHMRE BB IR EE5 B PTC(¢T1-T2, cNO)
FIRZHFTC, WAHET pCND. SR SCifdloE, x4
BB AR AR R AR MO ERIERNEE, 17
pCND J5 205 1/3 BRI BRIE SEAEFE bk R 25 i 22,
7 3 [ 45 1 Hh AT RCOR B FPOIR 55 R A0 W 3 40 22 1) 15 0
NATE CNDR3Y, X TNEAX bk DA EH, BN ISR
A—F ANLENRPRIZWT cN1b BUIEREUE SE 1 BB 3 AT IR IT M
MKk 2L G iE A .

2.3 WHELYEIT

TH il T ARIA IT IR 07 28 bR AE 5 32 30 W i SR ) E s A A
ABho 355 3 0 i DU BN AT T AR VDR 1) J 3 T e 322 e i 75 51
SRHHERLGTT . BFFRM, Tla ] PTC BT HGHRIGTT
BEYT S 4, MRt 5% (BT S 4F) , Tib HiA
A& T%04, BRG] R FE I RGEEAC: R IE IR R
SAEYE SR AH AR J5 TSH #7697 Be PR s it e 2 .
[ Ah 23 WO THE BN e TR 1) T1aNOMO #f PTC 3%
TERBRIGIT TR EARHRIL IR (1) alfER
T1aNOMO ] PTC H—ZiG77 7152 —; (2D % T TIbNOMO
W PTC, VASAZAEHNE Wkl b 2 kL) TINOMO 4] PTC 4%,
PR TR AR TT 7 e — B, T #OE R AR TR IT
PTC IR FEBE VI IN 5T, 2 5 FARB S NN L&
R RTHE TR AT T, 1 N 22 0 LR e A P e A
A 5 r&R,

2.4 SHAENAIT

Je R e B B R e SR AR A M DLEAT ARV TR,
WBT7 RAE T ARG R AYIETT T B, MR 4s ) B,
RS TFARVIBRRANGIT BORINIGIT Ik, BT, TR Hs i
AR BB AR e ST E AL RRTT A . B TR R R
Ao 25 A 3 (1) 1o 3k 3 A 1) R 22 B R B R V4
#1771 (multi-targeted tyrosine kinase inhibitor, mTKI) j& %
2% /3% SO= B ik e ek (11l Bl [P B R S B S G R =T el et

DUSE AR IR SN2, I HAEBE R A R R BT, — T %
HL AT AP T HE 5 ANRYT ORI IT (0 R B
WRREE B (0=27) , BiINGIT 5 H 55%M DTC &
BINEEZ T FAR, RO VIRFEN 26%. FHBHBIRIT
TETER G N TR SR v I B ) S s DA K BRI E 2 A
B8 H i EE PR 577 )

3 FURBRIMNRIERE AR R A

3.1 A& s E A

A A B A 28 W5 Cintraoperative neural monitoring,
IONM) AT LA BhAMRHE £ IR B E 4T, (R HE T
ABo — TS [ S AR & skt (NSQIP) #F 5T 4H
AT 18000 4 &3, R/nffi FH IONM Al 2 2 [Nz o 2
(recurrent laryngeal nerve, RLN) 517 (5.7% vs 6.8%, OR =
0.67, p=0.00001) 2, TONM it 7] W Jju_bwpgsh 2. 2k
EMZ, F MG, flehE S ML Thee. ik,
A b sz WL S S8, BEA ROR TR E R T R AR
P BE AT T s 5 B TPRGE . YRR H 1R S RS A ) A S o
2, MEARMEE, —HIERESNTERER, BEH IR
FAR AR IONM 1 B (2 BRI BT 14 RLN 545 (1 5 A %
FAE R RLN gL [0, i35 R [E 4 28 5 %~ 40 (Chinese
Neural Monitoring Study Group, CNMSG) Koz, FeE a7
TR WIS 5ART&, SRR SRS, I
PRWEFL . WLEITRZR S 7 H L H A 2 AR TSR R -

3.2 R HUR S IR H AR

EH T FEOR 55 BRI C R T 2EL 23 %5 5 TRVE . F 9 S s et
PEFKAME (36 AN D) HUARSH IR I RE 18R & AR 2 f ey v] I8
29.05%7F1 4.08%, JUHAZ7E FAR IR UIBRA A H B 13 R AR
SR O, AR, YA I H 2 R R A IR 5% R B
A, etk R PTH PJUAINE . a5, R T
PR R 1 A N 0 DK iR 5 RS A8 PR JR A% bk £ 45 2 TR
o, 5REEALUL AN, TR R SR, R
ICT FARSS IR V)RR SN MAE R A . % Tk, 49K
BRAEFRIE CHOR IR EE 5 A0 oA R R IR 2 i FE i BB 150D
TR RAT T HEREC . b, TR R AR ROK T R SR
HEAT S S AE AR v R 55 IR 0RO 5 DR bk R 4 3 43 7
0T A 5 40K B [ R RUR 3, ezt —FhdE R A
TCFFIE . G BE T RS i 2 HL e SERS B S R TR B AR
BEE N LERERIRE, R AN HTIR . Rl RS
BRIZIRAS, AR FIEMB RO HOR IR, BEHaA
S HOIR 55 BR D R IR R R A

3.3 EHA

B AR SR TR H 2P m, T AMRHR R,
ST BRG] TR SR E B =AY LR & R .
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HiroHFREZMESAB TR, B0 THERFARY)DEER
HESTF AR . JCLABE TSR AE, ARSI
RN Sk [N, 0 H AR IR BB . AT M35
B A A I A7 2 2 T X, s B X 5
AR (video-assisted lateral neck dissection, VALND) fif Bl i
BBOR. MO E TR, TR EZEFE MRS, HH
R4 22 108 55 S LA A AT A A, nTIR1G ST IR R
ABRERY T2 R 22 2 R iR ALY 121351

3.4 HLESAEAR

2014 FFRE IR EHINLEE NGB AR TR, BEfE &K
T (WL AT AR R GBI FCR B AR5 IR T AR & K 3LRD
HMiatt, FRZEMEE S FHET AR LB, Hif4
B 70 ZXKERIT R T LS N RSN, JF
Bl T RGN IR LB o BEE LA AN TFARE I WA
R, EERFUIRIRT AR R R NTF R I T T R
Biste —TUArHT T 65 Bl AL &8 A B TR 1) IR iR
FEREE R BEIRRTORL, A5 T Ah e FRIRY)
%R (complementary total thyroidectomy, CTT) , CTT M %
DK IR A AR RAGHEAT BN Xk 5 AR . 45 R EoR,
Hg 2 2 e 5T T AR FRE, EAAZ &R
RO NI FARIFRE NI RIE R R, FIN BA R
AW R BE BT

4MDT £RIEEE

DA BIEE T £ 3 2 RHME 2 i e itk
— iR PRI IS R SCRE R . E S0m T O BdE
TR, FREFAREREARG 5 FAAFE (BFEETD M 20
R 67.5%3 2 84.3% 1%, FBE AEAF R AR = B AT
FARBRSMEE. War B R R AR, R
B BOTEN AR BIERIEZ ER B HAHEE.
ILEZ R R EENES, HiPRREmE . s
FEEZN

5 REMEHER

5.1 ER AR Pl

PR 88 A I 52 8 IRV DAl 3 f6 38 1R T 7 SR R AN B
PiThRil e O E I . AR XS 7 E 0 B 5 B LR T
R, He e A ARG . 2025 A (R E R A
LIREF (CACA) ) #4 DTC B fERE s AkfE. Hfa.
EfE: 2025 4F ATA $5F it — K a4 kb fe .
BT ZIR A RE R AR B 2R LA, 1697 5K
WEAE . WIIRVETT IREhA KRy BB 2 A, e R
&4y R NFEVR YT J5 75 B Pl

5.2 RJEkishiasy

5.2.1 TSH #iiliGy7

TSH #7597 /& DTC REEMMWEZENE, L%
B AT I8 52 R R M DG BE T U o (HK 3T TSH #idk, 2
WINAL G I8 L8 RGAME . EHT O M E S E R
Ao BEAE SR S 3 SR B IR RS AR, 455 B 2 AR PR
fli, 8 AL TSH 42 B bR, #EGd BRI BURIT A 2.
2025 Wit ATA fi gt 67 SOSAE 9 TSH 42 H A 5 A%
OARYE, HlE TR R RURAS TN TSH & B H bx. By
AR TR BT o A A BRES M PR SRR (¥ S, AN
WK TSH M 2= 2B LR . TSH #2461 H Ar i 5 2
— ARSI AR, B RRIT R RERAL, H Uk
TSH #%H| H br b AU ZNZS . AT EE 1.

5.2.2 JSHHERLGST

O PERE-131 (radioiodine-131, 1) JAJ7 & DTC A5
HEMPRUERYT FB. P SIS AT B DTC 40 s 54
T, TIN5 AR IR LUK DTC Rk, FExt R
X SEREREAEST o o PR YT AT A BOE B R M DTC 3%
(RJCHE R A A SRR, AR fE R I R R R B
R 53 2 A4 B o FHRFAE RS 131 1897 Yo op ) e
. PRy AR il N AT M5 AR R A, 5k
B BN A VPG TR IT R B, S B 1 DTC KUK 43 2 K J S b
VIFRIT J7 % o BB 53T AR 2 Rt Fg Bond FROIR e 2 L
HIRNRNIRZR, BRI TG VPG BT R R, ks
AL B IR IR T 2 IR .

523 - THERNARIT

DTC & My iayr, KEHIEHREF: HX T2
Z 5 N WG HOIR Sl o BT FBOSCR Rt o FRE A
I7 e Z PR IR RS IR T F Bz — 2 T AW I DTC
BENLRIR R L 7 FREMIR T A . Horh, ST VR Tk
DTC KI¥EFEIT I A%, mTKI dn& ke fl ik 8 Je &
AR AHEVR ST AR M DTC (RN TR 258 . 28T, mTKI
BEREE i, HARRNABEZ, o 8 M LR R
FR IR 710 T AR R ST SR B I AT ] TKT R A
A, In%E%t NRAS K BRAF V60OE 348 16 P DTC 1
MEK FH i 7150 BRAF FH 7, AT 1 S0 1 B e
oAb, BERYE ST TR AR IT PR AL . B,
Fr k2> TR 2592 S DTC g MRS L T 5
BT B

53 R/GHETEH

DTC A J5 FIHEE BE U RIRHE IR YT 2 BARE R R 32 i
ARG . DTC BB ARSI H HUE I H ik s . H
RIRTHEE. FURERERE A (TG) /EREAE (TGAB) . &
W4 S AR (DX-WBS) , #153 835 16 2347 CT/MRI,
PET-CT %3V 1l & K/ B 500 o [ 43 46 74 FFIR R 9
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(differentiated thyroid cancer in China, DTCC) i H &R,
- /& DTC BB WIIRIRST I 1 (1 TSHIEFR AL 61.4%1421,
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1) TSH M3 I7 g AR SR 2 R A e bn i, T LA
RUE LB FE R, PRBE A RR .

gZE LRk, BEEXT DTC KRHLE] . W ZIGITH AT
AWERT, GG T AR ERSHERIMEISTT o IRATEREDT
Fiv SEHREEHLTT . SRS BB IR YE 2 52 & FOIR e
BARSTT KT 4
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