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Abstract

Background: The global incidence of thyroid cancer, particularly papillary thyroid carcinoma (PTC),
has risen markedly over the past three decades. According to GLOBOCAN 2022 data, there were ap-
proximately 821,200 new cases of thyroid cancer worldwide in 2022, with a persistent increase in
the age-standardized incidence rate (ASIR). In contrast, the mortality rate remained relatively sta-
ble during the same period (about 47,500 deaths, with an age-standardized mortality rate of ap-
proximately 0.5 per 100,000 population). This “epidemiological paradox” strongly indicates that
overdiagnosis and overtreatment have emerged as critical public health problems. The vast major-
ity of detected microcarcinomas, namely papillary thyroid microcarcinoma (PTMC, defined as tu-
mors with a diameter < 1 cm), are indolent neoplasms that do not cause clinical symptoms or threaten
life throughout a patient’s lifetime. However, the traditional “diagnosis-equals-surgery” model has
led to unnecessary surgeries, radioactive iodine therapy and lifelong hormone replacement, result-
ing in surgical complications (e.g., recurrent laryngeal nerve injury, hypoparathyroidism), psycho-
logical distress, employment discrimination and substantial medical expenses. In recent years, as
one of the countries with the fastest-growing thyroid cancer incidence, China has been confronted
with an especially severe situation: the detection rate of PTMC in urban regions has exceeded 50%.
Objective: This review systematically analyzes the driving factors underlying the overdiagnosis and
overtreatment of thyroid cancer, evaluates the efficacy, safety and limitations of current mitigation
strategies (e.g., active surveillance), and explores the application value of novel tools including mo-
lecular markers, radiomics and artificial intelligence in risk stratification. Ultimately, it proposes a
precise decision-making pathway integrating multi-dimensional parameters (clinical, pathological,
molecular, imaging and patient preferences), aiming to realize the transformation from experience-
driven to data-driven clinical practice. Conclusion: Overdiagnosis and overtreatment of thyroid can-
cer are systemic issues driven by multiple factors. Multi-level risk stratification can effectively dis-
tinguish indolent tumors from genuinely high-risk cases, facilitating the shift of the diagnosis and
treatment paradigm from a “one-size-fits-all” model to individualized and precise management. Fu-
ture efforts are required to strengthen the accumulation of localized evidence, improve medical in-
surance policies, optimize multidisciplinary team (MDT) collaboration and enhance the capability
of physician-patient shared decision-making, so as to maximize patient benefits and achieve the ra-
tional allocation of medical resources.
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1. 5|15 EEMNEHSERY
L1 RITHRZFFL: PRBRERRREE LA, ERTREFREE

[ 20 tH42 90 4EAR LAk, FR s It FL 2 PTC 4 BR R0 28 2 IR/ 03 K [1] [2] - A 9% GLOBOCAN
2022 ¥, 2022 FEAERE K FORAVE 82.12 J3HI[3], % 1990 Kt 5 %, E£HE. wE. hE. &
K5 [ R R R R T (535 [4]-[6] . #HIE ¥ 7E 2000~2010 48] A& 05 2 — B A7 J& A BR e 6 (L Mk A Re b
HEAL RO Z =1k 90/10 J5 LA 1), AHTEAS (h KA 75 5 3 26l [ V5 3 70%, A JJAE B 7 i 25 SR 5l 1)
W EEIZM[7]-[10]. HEMEBLIEAL: 1990~2021 4F[H], S FRAEIL A FE ML 1.2/10 F EFFE 2.5/10 T LA
b WX K, 2021 A B2 4.8 Jifl, H PTMC /& ELiEEid 70% [11]-[14].

SRIM, 5 R ZR M T BB B GF LUFA 2, HOIR e A0 T 3R KR R Aee EL M8 T FE, 2022 4R 433k
BET-29 4.75 i, SERFRUELSET AL 0.5/10 /3[15] [16]. X —1FMZ AT “EREEH” . KEE
W E I HER AR A TN TR A2 Wy e, B IX SR TE B SRR AR b i R B A [16]
[17]e FURSRF TSR, BB P FEBR s 76 2 8 B ARG HH 28 Pk 4%~36%, 18 T IR ARIZ Wi 26, 7a 77 B
E T ARSI A IR ok FE 2 W % [10] [18]. UhAbh, FR B HUR IR (<40 ) & HithfE BT, 2022 424
BRZ1 1 15.7%, FHrhir 99% ] 8N B2 [19].

1.2. SEETHEN S

B FE SRS W e AR B R R AL SRR . R AE SR TR MR s I B VR T i 6] X e
PR S AN 0 AR APET-1E[20] [21]. FORBREAUE, L BESyT FERIA: MMEREE PTMC #47
AEHREDIR + PR DOKESETER + BEHEBGRTT, SECE R RO ZE 1%~5%) 7K AN HUIR 55 iR
TIREVHIE (1%~10%) 2% 5 72 JiE FOIR R 28 B AR AR OGO ML 38 JXURGE « AR 36 0 i T P [22]. [, SESE T “
i R 2 SR RO A A5 £ RIS (O 2B 2 v 15l B 30%0~500) « 5tV 5 40 % e A < 97 3% FH[10] [12]
EEEREN, WESITEEEREEACFE AT R, I 5 ST IR [19] [21]. TERE, BE A
oA, 33— IR R B 22 5% i 3 R X 3 AN 4 F

13. ZRBWEEE

FOPR e o B2 29T 2 A BRIMORE V27 U AR 9% H X, B o B 6 B B4, S AR R YT BRUBIR B [1]
NSRRI A NIRRRSHERE ST RIS %, ARG “ W R — BUTHERIE — H
HETHRR — iGN -~ Lt — S4ERE7 BHBEITRME: RGEELEST 241K
SHLE, AL 32 A AT R SIS R TR . R SRS, BBy ThREY. B4R
Al LEREHE RS 73 2 PR T, BT PR S v AR Do PR 4, R 26 e o [ (195 1R P2 29T RS
HERUEERE O R SRMEZL . T SCRHZ LIRS B B4R, WImRSEER . 2 AR E B E SR e SR S
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PR -
2. TEBITHIRSRIER: ZEESH
2.1 FARRH: RERRH ZNASHELR

BRI . CT. MRI G2 BRI D & 2 Wi ZOK S F 2 [ 23] #E A al ks tH B AR 2~3
mm HI&57T[24], ERTiAE & f5, PTMC At 28l . S51E SEER i A o, 1990~2019 4:[A],
BAE <2cm TR &5 FE A 30%_E T4 60%LL_F[25]. #HE “ FUR R X 7 i BACE M 2000 45
PR R, REEEATE 15 £, R4 (RS IR A 5 R 30 TV [R1%, F S5 22 HORT 99 191 i BE 2
[2] [23]o FEHE, B AARES o0 R A e R, R otk R R, B OK A [ 26]

2.2. IRIEHIERN: FNA T & 588 SR4

e FERL(FNA)SS & Bethesda R4 w3518 5 T2 Wikt (RO “ e & AR SR AR 7
(AUS/FLUS, Bethesda H1/1V 288) 2515 8 14 XU PEAG AT 47 7E 2K [X (15%~500), 53— Al B ] 4 Bl 5 % 2
fiK[27] [28] [RIE, S 8 (9 B2 W bR AE AR O 56 A% (A0 FLSORAZRHAE B A2 Wr PTC), Nz B BT “d@”
TR, H BRI Msh[29]-[31]. RIf# 2K PTMC, f&8eRi= {5 fim F A [32]. 2016 4= NIFTP
Sk T 20%~30% 7 12 W, AHREAR ST M O SE[33].

2.3. IMPRSEREIREN: RGN IRESRREmE

KIALLKR, “SWRIFAR” 2 HREEEE N E T [23]. EARORESHRERNR. Eras,
FE “ARIA 7 LARZ20[34]. BbAh, X MK A PE RJAR DR (W 2k 5 o O BE A7) 1 BELAG O ST SR
HE77[35] [36]. WA R R, FEUH 30%~40%ZE N5 AR AS, Hh [ 5 2 B M52 B AR [37].

2.4, W) : ARVEBSETRE

“CUJE AR AL DB 0 BRI AU EEE SR, PR X R AL AR R HE S i A, AR
YR AN K2R [38] [39]. H [ 45 A i v [H SR ZAAE B THR B, AR ARG ik, B O B 2T I
FR[40]. IR, BEORECHNT “MEE” SRR, SBURE BT AR ERERE[41].
25 BHERNHEBSKFR

ARSI L W RN R R AN BOR . TRER L IRIR . AR DURYERL, %70 RHELLRENS R 507 Fit%
ORISR, HF B WUREZOFARNORERE N, TR B EE . P RO A & 2808
ROV LS WHR B fE T RE, 102 B3 R 5E ELAE A R s FE 2 Wit AL . a3 qLiR
Rz 0B ). BORBED N IF A SR AU AL, A3 R ROV ORI S AEVE I 5, Im K27 BT
590 BN 22 1t — D TS W RAE TERAMAL RN, S A TR “ BORIRAE - i [ - IRV - Ak 2ok
7 IR SRR, 3L RN R 12 W XU

3. TR RES : RN vs. FRFM
3.1. EFhEM: BR5THE
5 Wi I (Active Surveillance, AS) A& FHIK XU PTMC ASSEEIFA, 1 /& E WA F#BE VT . Ik AR

=
IR

TEEEEA: HA Kuma R RSGTF R P RTRE BT 7 i B i ik 77, 2025 4EK ARG U7 (FF AL 15~30 4F) &
7N, RIS K>3 mm I 8%~10%, RSG5 LR 2 3%, ToREkr AT [23]. 3£E MSKCC. #iE %
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oL 5T K 2024~2025 4F meta 43T HE—HPIESE, AS 5 37 BT ARTE RIS T A A7 2 (BT 100%) FLi AR
R ERRFZESR, A B IR R(FARIRIE R FEAE 709% AL, AR 3% B 58 1) [42] . 2025 4
EVEA TR, AS KA RA W28 T TR [43].

EPUEARME: 2025 ATA T5FE E 0K AS 1EAMRXE PTMC (B2 <lcm. TR, F0E 24) Y
W PSR NE [23] [44] [45]. H A 2024 21T 4R B R 5T, #h[E 2025 KTA 55 Il AS 3& E I R 7 2 [2]
[46]. H'[E CACA 2022 &R B XK AS FIATIE %, 2025 st — Dt Mith, #HEFEFE > 60
% BIEZE IS AS [47].

WWASR: @6 NTEA + FURIRThRRR A, BT 2 8L, HEF 1R #HRE L HAEK
>3mm. B TR EARIUR RS, IR T R[2] (48], EHEFRMBIILR, AS ULFEEY]
Wmg m, HRIAS R4S, TEE A1) [48] [49].

3.2. FARTHIFEL KRG

XA, Hg O R o IR DIBRBUR A DB OB R PTC 97 (2025 ATA H
), AR B O AR g /D 44 B R B AR SR [44] [45] [50]. Fp ok DX bk L 45 ¥ 40 A TIBH o s a6 4, AN PR
i A B A B ey RS RFALE 2 [51] - AR S5 TSH M) H AR 4 DU 70 J2= 1 8, A1 DU #85 mI S 9 22 1 v IR,
Pl L R A T [51]

3.3. REGEFHIE L

RAEESE 785y, AS 2 AR, B QB RN ). BB R, XIREST 5K
AL (R EBETT RE AN ) e B IRAG . AT RN, AS FHTAE 30%~50%EE7T AT, JUHE A
AR & [46] -

4. BEEERE: FESETREESNA
4.1 FFRESYESE

BRAF V600E 845 (PTC Hie i W, KAEHE 40%~80%) 512 28 PEAH e, (H b M4 18 4 BR[52] [53].
TERT 387 RA (KA % 10%~20%) 54 R FiG @ EAHK, J0H 2 BRAF+TERT “XUBHIE” B, &K
FET R ik 25 16 [54] [55]. 2025~2026 42 Wik FLiESE, 75 PTMC H, XUHMEZE R <5%, &E&
AS [56]; MUPHMEE BRI T, dhah, JEPRIFRIE I (I Afirma GSC)7E Bethesda I1/1V 45755 H [ 14
TRIE > 95%, W34 30%~50% A 06 B2 Wik T AR [57]-[59]

UG FR o1 45 B DRI T FROIR R febge i e 2 2 B it T IR SE B e SR TEIR IR, (HHAE
LS I PR r v R AT A AE B 2 S R R RG, JLHAE RSB E S, I RRERG TR A B2 Tk
HE7> J2 SRS R AL HEAT , A 3 S B BAIR 7 i A 2 DA 7 ) R A% 0 [60] 0 Ho—, RS RA R B A T,
BRAF. TERT $ s I A J& DA 3 8 7 A B4 it 2 FH TR S AT &, 280K e h I K AR H g
e CRARAH VO, A [ o A M DA B R IR A A T H , B P TS e B TE PRI
BRI Ry B, HoRW R MEAAAE B35 XA, 4r AT & 5 TS N 2 2 48 v T KB Ok
WERE, HEZEITN. i X6 = B W& ShrE et =, FEAEAMK. mlREE=, ¥
—BIRE T PR E R R AT K =, AW R K, ANEVATEREARL I, S5
FeE. RN Z GG, A SE AR 5 T Lot e ULREE, I AR 15 D7 o A 0 425 SR F 15
AR, TIEBCO RG> T4 B H B LT e 35[61] [62]. ik 2 FEREAS IF s ali e i s 10, 12
METERATYE . BEURAE o M S5 4 SR T St = AR R, EREIR G T 2 T AR BT T N RS HE S 2 SRS (E K

DOI: 10.12677/acm.2026.1641770 4984 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641770

JE A B R R R IE B 2 . A2 T SR IAZ O (E[62]
42 RGHEFEANTIERE

R G A AR BB N e BAHFIE, 454 Al BB (U0 TI-RADS Ak ki) T I 25 7 i B XU 70 v
TP (BURYE > 90%), F1 1) TRk B2 45 55 5 FI A I AMZ A0 [24] [63]. 2024~2025 FEMFF BN, Al 5B N iR
23R E 20%~30% [64]. ARKNEMAGHZAALEH T AS HRERIEN, 254 ctDNA WARTERE SEELTC A3
AiFAh[44] [65].
4.3. @K - IR - P FEESNEER

G RET I ATA K73 )2« MACIS PFr BN R, (B TSR B RS HE[66] . 5 E 2025 K-RSS
¥ BRAFIREZIN, 4 1~2 cm BRAF [HE PTC B NEAR R[] [67]. AKRTT &M EENASHET, BE
IGAR(FERS « TEA) AR AAHRE) . 4> (2 R DR T AR ) A B sE e, SeBl AN 1Ak UG M 2R 24K [68]

[69].
5. SLHEHkER 59N
5.1. iEHEFPRY

AS BB VIR 29 30 4, 1E>20 AFEEHK IEAR IS A AL[70] [71]0 4 FRIIE L 51 e - &
HHHELRIE, LHKREFEF72].

5.2. IRIEH S AT

2016 = NIFTP (FE3R 1 1 S8 76 P HE DR AR ek 88 £ L SR AZ R IR ) - 2 200 358 0 R AR e VB o AR A7,
AERVOE IR T4 20%~30% PTC 207, #3E— 5 Szt B2 W - 52 m B AT & 0 R 48t [73] [74].
5.3. BT RG 5 {ER

AS THEKIMTEREY), HE)ZETHIEGE IR L[75] [76]. BRIRBURZ AVER “WE” %M, &F B
AR . P EFIRZOK AS YN CREE TR [77] [78].

5.4. EERABSHRIREK

B RO “AHENE” RO . TR SIAREA A B TR (AR T RS . B ), WL
MR AS Ak, SCIEIEIFER . THARR, RIUFAERTIEE AS #2522 50%LL 1[79]-[81].
6. REERE: KK ESTESHAE
6.1. #ZLLEiL

FOR AR T S 2 TT ARVE T A5 0 B TR & SR S i i =, B R, T 2 g Al %
A, AREHEX e S AR R, R IR AN BT, e A TS AR VE TR
6.2. ImARSEREIL

PEH AR R R © mfa AR . SRR R EME; @ nlsesi ik im
A + TI-RADS 14l 3 FNA AN E 45715 56 70 FA (W1 Afirma); @ #iZ (8RS PTMC & & AS (G

H2F); © TR ERNRE ML T ARIRH DI NE); © 2 MDT itig + RERFRRT @ K
WGV B Lk N R 5
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Fril %

6.3. RFKMEHME

@© TR ENFER R S KRB (N . R E): @ SRR ctDNA WAAIERE AS B3

WA ENE: © R SEH ARG E 2T RV AR, FEfdZi2)r: @ mmanss,
BEIEACTE; © SEBWEMRBORL, SCFF AS M TARIN . &M “IaE - W - mr M

b - BT ReAL” B FRIE ST RN AERS, SEILA L P AR A R A .
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