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Abstract

Stroke is a leading cause of death and disability among middle-aged and elderly individuals in China
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and worldwide, with ischemic stroke accounting for a significant proportion, posing severe threats
to both life health and socioeconomic well-being. Ischemic stroke is often caused by carotid athero-
sclerotic stenosis, and carotid endarterectomy (CEA), as a critical surgical intervention for treating
carotid stenosis, plays a pivotal role in reducing stroke incidence and improving prognosis in af-
fected patients. In recent years, with in-depth research, significant progress has been made in vari-
ous aspects of CEA, including patient selection, surgical technique refinement, postoperative care,
and long-term efficacy monitoring. Today, continuous innovations in CEA-related surgical tech-
niques have further enhanced its safety and efficacy, expanding its indications from high-risk pa-
tients alone to include certain low-risk cases. However, despite extensive studies on the outcomes
and risks of CEA, many controversies remain regarding surgical indications, complication manage-
ment, and postoperative follow-up. This article systematically reviews the historical development
of CEA, analyzes current research advancements, discusses existing challenges, and explores future
research directions, aiming to provide valuable insights for clinical practice and related academic
studies.
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AR R A RE R R AR, AR BB UG . X — B EORS R, W25 CEA RVEALERAE AN 22 42
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2.3.1. FRFAREREIERELE
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233. REHEZENTAHSER
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2.4.1. RIFHERN

CEA RJ5 MK & ik fiks B B TG, e R I7E X —d fE b e B, fE 5 PR AROF
RIERAESR, eSS EGTRE. HREI, CEA ARG 36 MAW, TREEFRN3.9% [25], REKE
B B AR ThRE R A FRAR AR M RESE IR I 22 0 22, A BT S R IRV BV TE (IR RE, AT PR X
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AJG 36 NMHW, HHM Barthel 55U\ 74.3 2% 92.8, HH IS FEAE HEHN#E27]. A, CEA
ARG A IR AE SR B, B U7 AR BB TG B 66 1 BRI T RE A L &2 R B 28]

TMAE 5 CAS BIXTELBFFE 4, Carotid Stenosis Trialists’ Collaboration /& 4754 BIGERM: B . KM
Vit 12 SRR 78 K, CEA ARG RIMAHAE R IR %N 0.60%, 5 CAS 411 0.64%4H 4, {H CEA
FEIARH AR ih a0 T- R B BT CAS, SEUEEA 1 2 9 F RFIEH RIET- X CEA T CAS [29].

2 LATR, CEA TEXCEBH KA E. MR X 5 B ATRE T8, sk s B3 m)
KA HAR AL T S0 T SE TR SR

2.4.3. EMABRYRHE RS

BN CEA RJE AR RE L, GIREHER. SHELRITHATEORES . Hrb, REjrils
ThEE A 2R A IE B i N IS8t . AP (BN I R AR ARG T BE 2 B 2 (3R 0, WA o)
BZE[30]. MeAh, RS IHBIERIE, Wil B SISk S, MamiE, SECRRARESERB].
Uk, REGVEAER, FTEAHREBEEMNER, GlEMEGHAREEE TR, UBEEIFHIREKE X
B, BRI .

2.5. RFMARFGESHEK

2.5.1. FIEARBIRE

A B il Bh 20 s ik 9 FES DTk AR (Endoscopic CEA)&Z& — il 2~3 em /MO BN EEN B RS, 1E CO,
fICE T (<10 mmHg) NAEFFERAES ], 255 AR e ORI B, IRl ICG 2OGIE R ITAl AR A ifii
IR AR o BT 90 B HEBEHR B R B & 0.7%, AR TAE4E CEA 19 3.2%, H.oR WA S fifd 245745
(0% vs 7.1%, p=0.04) [21][22]. {HRFHLF AR EZEK . BEARA . =LK, #HRIE 2023 45 ESVS 5
F, HHEFMR b 28R, R TE R/KF RO ERZE N H[23]. H #T Endoscopic CEA FHICHF 78 SCHkA
AR, AAE B A XA DHARGE, 2T R HIR R B, Rokid 77 5 2 AR PR IR 58 R 56 E
FARK ORI 22 Ak

2.5.2. KEBE AT ERETE CEA IR

REHE 5 N T BR(ADTE Z 7 A 1 B IE/EIRE KR J, 1X 9 CEA AN IE YT H 45 78 10 S %
AT KRB HAE, AT v DL B AR AR R AR B, AT RTT R, T AR I AR AU
RmFARBINZ . HTRA, AL AT 5 BIGRFFAE A2 AR5, A HE TR 5 P S4B I K
SERAH[32]. Li ZE N33 AL 2 SIHAI%} 166,369 il CEA B #HATHEVT, K IL AT BRI FIA 5 —
2R RBETIH AUROC AJiA 0.94, H—T0HET ACS NSQIP ¥ FE I st H[34], Li 25492 A BIZE
38,853 il F 3 R F 30 R 3 ELC MUEA R FAFK AUROC 183 0.91, 338 200 TS il 77 %

SR, AT W, AL B i 75 o S e A A8 ] iR v A0 38 1) 5 JE KBk . ELOE
W ALBARF AL O 75 B 5 N s 3 AR S 8 . S FHAESE, 32+ AL A9 SE MR FI AT S5 [35]

2.5.3. BEMIMEXNFARYRIFMD

ZPHIMELE CEA T B BE 2R . Mt AR RIEEEAE . MaRiEA . BREEAZEZ T
G, ArSEIl AR RTIPAL BIAR G R AR #, AL A AME s T 7 %, WA e Tt &
FIRTT AR S TR & [36]. WEFiRAE, K H 2 RS 2 (Multidisciplinary Team, MDT) &Rt £ F AR
R A B e ) A0 £ i 5 2 T A TR G p X o LASE [ 4 (R M 25 27 Hh 0y (Maine Medical Center, MMC)
9], Knutson 58 N[37]%) 467 #il#:52 CEA [ B35 3047 BIUBWER 5T . 1xPeidid 20 & % 2 RHMEFIBA, i
TERMIEAL Bl F AR EE S, RGPIERR B2 40%, 1CU NMEZWD T 50%, KRG FHAEHRLR
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Fefase, RUEZERN; BEHE SRS 15%.

SR, Qe[ R SURE B AT A, (RN )R} a2 1R A VA I R A A2 — Bk, R IR i fE
ARFGFAR IR ), &% PO RS A AR R IR LA (5 B ACERIR B AL, I E TR, R
EREE[38].

3. Wig

N bk A B BR AR (CEAVE A7 16 S ke A8 K A b it B F AR TR, MR ELE RS, Sidiin
—MELRIRE, IR RERE. BEEREARKAB SRR RAMN TN, CEA K% MEAE A
RENRTE. SR, R O KETF OGRS AL TH 1 3R, (BATAAE S WA & P .

B, MEIRTT RIS IR e, AR AT, BAR CEA Xmfa i O B8 3ka, (HX TR
faBFHNERNE R . BEERHARMGIN, WBITERHENE . CAS fEH BFH h R
5 CEA AT ZL[39], IXAE1FIm PR BE AR A0 i B3l & /B B3R 9T 7 B TG 5B R Bk, MR ¥ 2
{1 RS PP R T T, R A S IE IRTT 5. TR, ARSR AR 78 R SR A2 TR . K HARA DT 1)
BEMLAS HEES, B FEE . AFEIE T CEA 167 B XU 5 USRS 5 H 4 T P4

HIX, CEA IEZL I “LISHMEE B “KGHESMEL” AL AU3E 2 41 2R R AL PilJS TR AL . 1
OIBARBFHEA SR IR R Bt S HABE U 508 R S5 R ik — 2D e 3 . U a3 HoR QT R T = 2 1)
RS, ARefix —2 MR R HE. EN CEA KRB, W REE, SMEHER. AL LR &
M E SN REE KT S0 28, RSP nte s LlilE R, B&RCE, IR U R A
“PEFIFDIRR” B “ZHEBNFAR” HEERE.

WG, @EMENEL SR KR AGRHEIT IR BT A TR, AR ET X AN R 1 B
E BN AT IIRYT 77 5. {2 HATIG RSB b 2 SRS AR IR T B S RNINIEE D, 3T 2 R A B &
T W i85 22 R 3, 9 Ra 5% 700

LR TR, K ZEKE, CEA TEIRITHEHBIKSE . WS it Fr ) “Shnitk” Hifr Oz
Tl ] P S 22 (I PR S i3 5% E LA |, CEA AR [ Aok I JE R B8 2 = AN J5 ] o 22 I RBFF 9 5 T
BT R 5 S 610 b B NREI RCT WA HoR BBk AR b, N 8 R 8 2 B WA I 2R G A N 2 ikt B
WIE ARG RRBWIEH, T8 XK CEA AR AR S Hl O . HA B AR G5 1
R R FEHESE, A RE AR E CEA BT KF.
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