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AL RS E IR T Plaque-RADS /% R GiAE i i B8 3 Bl koo v By 22w ) L F B B LT CEATFE R W SR
EFE S AR R MEE R, Plaque-RADSIE T B ABIEERE . 15 I H & R4B T A 22081,
¥R T KR 2 EARTE (Plaque-RADS 1-4), 2% TSR I KRR . BERIESE, ZRE5 &
BB BB i E B A MEFRANME, HFPlaque-RADS 3-4 B EXF AR EBEAR, NEEK
YRR T KB . SRR EENFARARNKAER, Plaque-RADSSEI T = KRMK: BH, HCEAERM
fE MBS A bRk i B E P BRI Hk, B EMERERRKRER, AEARE XIS
B F=, IBSIMEUBITER, WxE RS 8 E R AERCEATTIE I AT . IBREEER, ZREGHE
BT R E D REEER63.8%, BERIT FRRKKKEMEE. Plaque-RADSHI R 7R EHE I3k
BIREEBFANRRETNAR, EEHFPEEIRRBEERBETEFMENFRAZERNER v, B
BEERIGKREME.
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From Plaque-Specific Assessment to
Personalized Decision-Making: The
Plaque-RADS Classification System
Redefines Safety Thresholds for CEA
in Elderly Patients
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Abstract

This study comprehensively elucidates the clinical value of the Plaque-RADS classification system
in the management of carotid artery disease among elderly patients and its transformative signifi-
cance for CEA surgical decision-making. As an advanced imaging evaluation system, Plaque-RADS
establishes a four-tier risk stratification standard (Plaque-RADS 1-4) by integrating critical mor-
phological characteristics including plaque thickness, ulceration, and intraplaque hemorrhage,
thereby overcoming the limitations of traditional stenosis-based assessment. Clinical studies con-
firm the system's unique capability to identify patients with moderate-to-mild stenosis but unstable
plaques, demonstrating that Plaque-RADS 3-4 patients exhibit significantly elevated stroke risk,
providing novel evidence for clinical decision-making. Regarding surgical risk management in el-
derly patients, Plaque-RADS achieves three major breakthroughs: Expansion of CEA indications
from stenosis-based criteria to comprehensive plaque vulnerability assessment; Optimization of
perioperative risk evaluation models through quantification of age-related risk factors; Guidance
for personalized treatment selection, including preferential CEA over stenting for high-risk patients.
Clinical data demonstrate that this system achieves a net reclassification improvement of 63.8% in
stroke prediction, significantly enhancing decision-making precision. The implementation of
Plaque-RADS marks the advent of precision medicine in carotid disease management, with its mul-
tidimensional assessment model establishing more scientific safety thresholds for elderly patients,
underscoring its significant clinical value for widespread adoption.
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1. 51§

B JIC A ASE A s S R AL I A v ) B B B, T SN kP R I AR (CEA) FE D T 2 v A 2%
FB, HFARGERREE S E BT B PR . SR, 3% —hritk e o S vh T 2 3 SR IR ——
FRAP AR PPl I T8 70 B B BR By B i SR K 25 F B 1], L i S8 R AT [ 2R BB 45 R AE A8 45 57
AR 5 2 G0 [2] . UTERSEH ) Plaque-RADS 73 2 & Grill il B & REHE S 2R E (R FE L B8, A
M), G ARAEL R DR RS 2 KRR R, R GEPP AR R IR PSR Ot 18 B . AT ARGtk
Plaque-RADS i K #E (0 BEB RS VA, H8TE it 8 CEA M AR, HEZN T ARRFM “Ik
EfLSE” RS B AR AR, il R S B B A A 1 (Y AR SR AR [ 1]-[3 ]
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2. Plaque-RADS FIE X, 3R REZOKESE

2.1. Y., &3
205 kBT B 25 A EE R 48 (Carotid Plaque-RADS) & 2023 32 H FIbR AL Z BN ik BEE 5% S 1R A5 4
R, ZAGEETZMBETR, BFESNGESE. CT M&i&E . MRI M PET-CT, BAETZHEER

BRFAE ST HR RS IR R T 53 22 BB Ik B BRI 48— 1R 2 RAE SR, DAKD 7oL G 45 BEPPAL AN J2 (4]

FRGEE ST VYA R, 0 R AR XSS 2] XU, 4l DAL s (9 Rl B B A, A DR A A ] B 4T
P£: Plaque-RADS-1: /R, MISE)IKEET R E WA 1; Plaque-RADS-2: FoRfFERLETR,
BIHUNPEER R < 3 mm [P A4EMEBRTE[5]; Plaque-RADS-3: fUF AP XSG BEEL, RICABHIERE >3 mm
BUAEESURFIE[S]; Plaque-RADS-4: J& T 15 KU EL “ H 44 PEBEH” (complicated plaque), 4E L NRHE:
BIEREE > 3 mm 5z BEERP HMAAR > 50 mm (FEi8JE L W), o0 5 BB 5 450 PR AN 26 o XU
T EAHOE5] [6].

EM O RAZ OB T BB EUHMEGTTE), S TR A SARIE, 3RALE 2T
DEHPPAL . HPTSEEAER S P 1S B30 UE, B4 Bel S8 1AD RN Bl 528 A — Bt k[ 7]

22. i BUAGREETHNRKESE

Plaque-RADS REHRAL T —Fibrik b IBEH > ST, F T SO 26 A KU R TR AT 3 2, R LA
LG A FEVA A R IE DL T o« S48 E A ML, Plaque-RADS W2 3 42 iy 17 1l 2 Hh XU 1) i J
Wi, JCHORAERR B/ B s TR (<S0% 3R 4T), DRDAIRSe B AL 4t b ] BRI RUSS:,  (HBE SRR
AR RIETE R fER R TERFFEH, Plaque-RADS JEHIM 1 3402 4 BF, JoitEA72(DFS) .3 T F, £
o 25 v RS A 38 1 o FEAR RS/ FERR AR R, Plaque-RADS > 3 /MA S5 <3 UMM LL, DFS fE K
ToAEAT B (RFS)MFAE L3 22 7:(P < 0.001),  $7p iy KU BEHR v] BEA N7 T8 2 B 14 i 2 XU [ 1]

Plaque-RADS B8RRI = RS BT B2 . Plaque-RADS 3-4 iX 2625 7 5 & i 26 vp XU 5 ZUAH %, 18
B A E b UR v, o IRUTRI (BB B R I A 1 U Plaque-RADS 3-4, VRHAER ANV f5, TREALL
15 2.10 (95% CI: 1.20~3.71), [FIA XM BE B 43 41 A Plaque-RADS-3 5 41.5%, Plaque-RADS-4 /7 1.1%,
T HRAA A 31.9%F0 0%, 33X 5 H T HCAE i & BESRS I R BRUsR I [ 5]

Plaque-RADS fiX—ft#8 CEA YRsHeft 7 EAG A I U PEAS 2L, &40 b CEA 1 RGE = BEAK
THAEREERERIRA, 1H Plaque-RADS 8l & BB BB A SLRHE SN T B G B E4ESE, sl 7165
CTA H)JRIFRME,  SEIL SRS HE R BEPPAl[ 1] [8].

3. B EE CEA REHHE RAMEULTER
3.1. St ERE CEA RS ERKE

e EE T, CEA M2t (I B A P BAE TSN R LRI R A ) T e R Bk . SEme A &
J& CEA B3Nk AL ENAR(CAS) G R 455 1R B M R 2, vTRE S A H GG % T RE PEBEB I
% B F R 2 PEFEARAE G

S B CEA TR RF AR, UM RREAHE T H(221,282 44 83), FFUHE N5 I 46 h s T2 1)
5445 R XK BB M S5(OR = 1.21, 95% CI 1.17~1.26, P<0.001) [2]. b B H A 2RI RIE, 1£95k
A5 P AL (AN 50%K2 75 ) 3 LA AN Ak KU, 5 802 4 ) B s B A1 » X R BB AR R 3G K, CEA B CAS
JEA R FAR R BT

UEAh, A AR E FHRRE (A IR FESE) B TR F- . ROC S WTifi e, st ARl #lsch 51 5 T il
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MFERIAFTE(RBUL 73%), X EWRAEFEZERAR PR T T B0 S R, (R 7 E A R B
[9]. 7EHAD CEA #FF0H, @il 3 BRIEZ CEA, (HAFTERUUSAN B A A8 il R, 5 1 7E ToEtR Bl
PR v i R TP RS K R AR 10] 6

IXLLEERAN G R 150 CEA & 4 B (U2 T9e 2% P BTG RORE ) £E v e AR AT BEAN A2,
EHONAS R TH, PRHE PR SR E (2] (1]

3.2. MALRRHIXRBER

3.2.1. ¥R B AT XS

s B CEA IR A X O WUEZEARIBE T RS B AR08 39 0, JCHAE 80 % LA b A B (octogenarians)
R, EKIHEAAMA T AR TR S B E AT . BRIk, s 75 AN R 0 XU 384 i A
JAZR & . Meta 73 HT 7R, 80 % LA _EREMRME 25 (1 BRI o XURUS: A 2.04%, & TR A BE(1.54%), SRTfI
| SRR 5 AR KBS LE 80 % LA EAIDLU R BE LR E 2R, SCREAEREE 46 o XU 2 Hh S it
CEA [12].

322, BABESHERTRRRBRITMHE

PRI E AR, WAEYORAS (symptomatic) SUENIKBEA AL . I SNTh LA ARG
(AL N SR S5 X LEIR M CEA (4T 25T o TR ME B 1 (270%)
CEA TR S9%M0 5 AELn RIS IEMEI13], (ARIBERIE A 4 B SR R, 6 (R D R AT
[14]; TR EL 5 N AT Ay — A S BB 2 (1210 mm), BB AP A e 155 BRI 2% ansi S £ 2
% YORBTBIN S () T RER AR RS, 75 8 4 AR 16).

3.23. KEBRATTAR

CAS ERA 5 Ik L B 4(TCAR) AJ fig & B AR I, (0 22 A VEFN SR 7R MAALIIE, R AR 24
ANBEH . RGMERIBNE R, CEA 5 CAS fH KEBE TR 7 5N 2.3%F1 3.7%, {HAEES & 520 45 1K X
MR 7 [2] [17]. TCAR 5 CEA FEARHE XS & s A 8O0 TS B & 25 R0 B35 22 57 (3.0% vs 2.6%)
XHF TCAR 1E MR 18]

3.2.4. RICHEERARIERE

JRFRRREE (LAY T 4% 5 BRI (G A) LA 355 ik P3RS 53 A 3R] AR Hh A% 25 A0 7 SRS 1) AR [ A7 7 5
W —TEIBE AT R, 500 TCHC K 4 BRI HRAR EL, 48252 XSl PRI 1) 33 30 fik P9 B0 B A R 2 T
JE RAF[19]. FIBPEREFE R, BREERA SBE N AP0 T XA, YRR 75 PPl B i 52 73[201]
I, LA 80 GA X FEIARBISE RS T MR SE, DA RRE RS

3.2.5. BEDEBIIAFEMS

B BRI, TR SR IETE A L W] e T B R A I BU™ A RIS, JFHK
A GERER” BIARIAR A RT BE S MR 1 I 4505 AT e L T RERRAS . BLAR AT AN EERS O REIR
SRR A AT NI 2, (RSB KA A 5 A R B TG K 2 2 R AT E 0 i B A1 T ZE8T =% rE xR
A I a2 BAARIRE N T B XS 124 B B D775 14]. R E 4R 3% CEA RERR 75 18 Lo Bl A R
Bk, SCHAZAIMEAARIIRERS, DARAARATHE S RIS REV: ATREVEDE FOR B, BBk ‘s B AR
I AR AR 28 () GDS-30 i1 ) AU S i 2 i K 91 A 30 B 21

3.2.6. AINIKRETH RN
SR AL S I e T SR OE T VR4S B IT IR T (AT LN 25 AN B AR 2555 I35, X e ] R R

>

\\

el

DOI: 10.12677/acm.2025.1582312 891 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1582312

R 4

EFARIGIT I RURES, ATEZI CEA (AR 254k, HRFFR R : B MAZPIETT (OMT)AIT #i5h ik
A7 FR DRI A JRURURS: R KA T 5 T Bl ikope 28 e m 2R LR 1D 5% [22]. B 1990 EARBLK, 249076877
U BEAR T o RS (IR T F%), CEA [ RAS 24 2t 75 BB T 5 [22]-[24]. WHFEERM, £ 70 LI B
o, XFAPETT BRI TR, R XU R AE R AT R DA BRI, IR FAR 2 MRS R RoR
H G 13].

zi b, ER B CEA FIURSETE IS0 “AEIbBELR Y | P HT I AR G AR XU 1 I 5 K 3K 25, 3%
GERERFRMERGEE. BT ESEMIAET R, KRR W LR ) A KRS - 3k
AP X FE SR G U 2 AR E A T R (T R [19] [24], DARRFRRR S B BRI . [H
B Bl 25 03R 97 D R B AR R, A 0 128 = 1 3 R 2 B VRAG GAAR S+ A s ) & ARk
A AR 0 7 [F1[22] [25]-[27]

4. Plaque-RADS AL HRNSIREE CEA REFENEENX
4.1. Plaque-RADS ARG BEERBEESTRAEBNERFR

Plaque-RADS RGN T & GBIk A 70 G0 52— MrdEL K 73 R R 8, i R AR Gk e
DAL 2 1) R SE PSR AR SRR, BB A2l (B A AR P B, T A i A DXL T o $i 48 B 4 T ) X
oy J=HEST, (R Al CEA PRV AR TT K

4.1.1. BHEEEG, KERESE

fE45 I, CEA J&NE 3 BIE T s ks 22 F2 B (W>T70%IE IR 8% 4%), 1H Plaque-RADS 5l A\ J&, fig
i HE R ) = G B . W Plaque-RADS >3 [ 838, BIs AL T th R B3R 45 (30%~69%),  H XKL 1 45 3% 4%
e XA RRSEA TR R TR T b, 185 & B A R BT 2 4 BB (R e F R I 5
#5). Plaque-RADS RAREIL A BINHUSIME, bG8 o RS, Z RGN 20T
WA, S H R R R4 % . 454 Plaque-RADS 5075 4 4% b 5 2 50 KUK T4 2R (VR L4 2Kk
1K 63.8%), MNIMAETCHEIR BUAE R £ vh HES) & NAE TR ## [ 1] .

4.1.2. $HiEEtERE, RINKLER

S R RS R A AR BRAE S5 1, CEA FARMGE S . Plaque-RADS il i S AL BEHRFAE 5 5204 (1) 9%
B, WIEE CEaE NN R E. AN T ER SRIRHERECR, SCRrEZFEE
{fH Plaque-RADS AT i H I X732 . Won = (OR = 1.27 per 10-year increase)5 [F{l] &= Plaque-
RADS > 3 B3 HC, X ARG B YRR I K 3 8O AT e )R8, A 7 ZE % CEA & RE AR
T RS TR [28]. [FIRTE WS T AR A 16T 41, Wi Plaque-RADS W] H T 40L& RLE[29].
151 Plaque-RADS W2 e R IVE 7E S0 RBEHL[6], 3%k i AU 2 4F 3 U LG4

K, Plaque-RADS #EZ) &t i # CEA 24 BUA & LM% O T B BABEHIL & F 505,
CEA M T 10 WG 32 F ORI g B 2 AR ), kD 77 2 T AR 8 O = 72 FE R REL OO
fili, TR 24553 AR VE 43 K 8 LT AR 24 5 oo

4.2. REHEFBEXHER

3T Plaque-RADS HGENAZ O HE TN E A2 (WMH) Je 4 S DIREIRES, CEA il ¥ 22 BE
FEE SGE AL G PRl AT R 1 SERSAE B XU TR ST AL 45 2R, B4 58 28 48 J 3 I T ANk JF
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4.2.1. itk CEA JRITRER, BEBRTTHR

3 X &, Plaque-RADS V734 T-#6'F CEA 1&4%. X115 Plaque-RADS 73 #((JiH: Plaque-RADS-
4)E£7, CEA ML CAS FIReiR It ir 45 /. BEFt 7R, 7E Plaque-RADS-4 2 &, CEA RELT CAS
(P=0.004), XRBEO @B, 8 U2 A BE AT AN AOE I CAS YT, BRI FE T AR KU (n
FZESAT), FFiE— PR Plaque-RADS M TIIIHERS AL T SAANBEPUR-IE, BEE 348 S CEA VYT 1&MGE
[6].Plaque-RADS 43¢ ] FH TR 51 [0 £ XUBE R, AT 7E 22 4 8 35 HR A4k CEA T Hil HL[5 ] 45 & Plaque-
RADS 5 Ho Al BRI 2 (ln JE 29 g 197 %% 258 ) et — A2 3 s b U R XU T (AUC = 0.892), A B T-Emiié B &
HH R A S PR T R [30] 0 Plaque-RADS S5 G878 73 5, Hi JRAIT R A A R F00il 1) 4 2 43 S 4038 43 il oA
63.8%F11 47.8%, AT Mk, BIERE T ZAUPRIGE, TETRERFERIE B E h SRS T %R
SR R[]

42.2. St EERE, BEFLEHIHFMMLETT

FE M, ZHEHN CEA ZABEE N, Wb TABER & GEFAR. HREH, &mkd
HBHAE CEA LB N[ 12], HIET Plaque-RADS [1)F 43 2R RE IR A1) H i U B4 (U [7) 00 7 Plaque-RADS
AyH0), AT S AEAR G 2 4E 2 Th HEAT TR (10 Plaque-RADS < 3 I FH T REL HRRT). FEidS
Plaque-RADS [ Sk S BUE o5 P 75 5 FE AR RS AH G U R 38, AT e st A A7 5228 ] AT TR T ek
CEA [ 9F KAE, (A A H 5] F Plaque-RADS 17 8 it 35 , KU 7 2 AR AL o] [R) B2 PR 2R3 [3 1] %1 Plaque-
RADS WAL RURBG bR &, 7624 B3 e S A BB AR 5 R M R[5

2 b, Plaque-RADS 732 A G HESN mlit % CEA M2 4B 2 B35 T CEA fEmik g
2z 4. — 5T, B ERNAE EAS (WSS CEA T Plaque-RADS 7 ¥ [6]; 55—, 455
0,458 N R 3 J 2 A 1 (v B 43 28 0350 60% LA 1) [1] AARIRIT 7 ki 51 CEA T CAS £ R
R R A ) [6], LA I AN VT il PR 32 45 B 38 (1 R RRE RS o 3% A I R S R B4l 1 BsvBE AL AR, 03
SXof B A R IR AN BB () 2 4F T2 R L

5. Plaque-RADS 2% HATHIFHPRMEFIFARIEER
5.1. REESKBENSENRREYEER

Plaque-RADS B i N ZHAEH RGi(H A . CTA. MRI. PET-CT), {EAS R A BEHRRAE 1938 51
REJIFFAEZE R o CTA TERTIIBEHR P H L (>50 mm) A5t 957 56 e RS HREAE I 75 AR5 7 IR (A BB R B >3
mm) [5], THARBIAS (U MRI) AT B SERUR TR A% O s 4T 4 e 58 B M [32] . 47T Plaque-RADS IS IET:
BT CTA[33], S0 HAMRASE S . MR RS — 30T 7, BRE T B RESHE [32]. HAr
R SIS G—hRE, BRI E E A BRE (S 5 ) AR R AR VR LT Plaque-RADS
WRARE I ZE S

5.2. MEHE—H 407

B R E RS G R B SRR AL . MRER, ARG ERIARR, REGEESH
(i AR EE R DA A (A6 P EERI 28 CT. e B IRNEE CT) R s Al L M. (K%
JEREHUARRAE T BRIES CT _ERSEE 1A — B ZE(ICC = 0.47), TRe R 2R IES CT —FE
BEAICC = 0.92) [34]. BA MR, ARIE ZARENERUITT R BiE b TR LR 3 0w 2
A REFZA I R RS [35] o

DOI: 10.12677/acm.2025.1582312 893 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1582312

R 4

5.3. RZERATAEIERE

Plaque-RADS &4t A 73 JE M EAFI0E . ERIESE Plaque-RADS > 3 S [R/MZ< o KU A ¢, (H A ST
TR A FLE TG M (B A 75 KREAS BT PR F00RIA 1] [36]. U07E fE BELRASAE (AnviE£T 460 « 40 BRI
TE 5 i ATISAT 75 15 Y AR (0 OCT)EGIE[33] [37]. Plaque-RADS R4EGI7 1E SRR Z, W FCIEY]
5T Plaque-RADS HITF Pl B AR VAT ) v B AR 28 (OB . 28 H) [36] [38]0 M AT & A FE bR (a0 BT
PUATRARAL), T APE (A T IRES) RN 43 K ARHE[39] [40]. HAT, ZET Plaque-RADS HR4i M+
FERARBEEA SRS N LEE BRI T B E1l, (HHAE Plaque-RADS H I AR AT
AbT IR B, TR A SRR I, TR B A Tk WSS A R [40] [41],  [FIBHF
J& 2 vt A B A I PR AR [40] [42] [43]s

[Kltt, Plaque-RADS ZGrEFRAEWIEHAR 5 5 A B EMAE, (H IR RS A1 52 PR T RS A
MEEE L FME IR PANETE IR Z . AR T EARMAC Al 25, ZRASIIE LTSI EE R

6. B4

Plaque-RADS 70 %% R G 1 ke 3 CEA FIORFR, Sl BB B 3 2RI S 7 RS HER X
BRI R Z RGBT AL G BTG KR R, U e RE A A (P HOANRR E (1 i B B2
B E . Plaque-RADS >3 4 i35 25 MU i 3 THis, (R FARTRAAN “BeaEfiise” #em “ K itse” i1
M. fEmEEE T, ZAGUEE RS HHUHIES B RRERR, BEI T PR LERER
P, NSBNBKIIR REHEE B it TR,

SE K
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