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B8 B kB (Abdominal Aortic Aneurysm, AAA)VE RN —FP & WML BN, EIRTRIRIEERRE T E
EiR. ALRGEB T AAARBRTHAIRE REEHE . XEEENB TAAAMERFHE. MITHRE
BREAREFERREAFEYS), BT RR. B, AR ESXKERREER R EF R EEER,
FiHEHBEMZHENSERETENEER L. FBRITHHE, F4FBEEF AR (Open Repair, OR)
FARMRTFIRITIARAREERNRITFR, AEEHTAEEMAIFERN BERE. WRNGTEIMITH
2. i MRAMAEREZ S5 EEEER, RBARIEHOME XK, REEEEFE. EEK,
11 % & W18 Z R (Endovascular Aneurysm Sealing, EVAR){EA— R B AR, HEFRMELE. REHK
SPREMNA, ERKRPBAZNA, BEFEZRKTHRIWEE. kit %—B&259EK e N3k
3R (Endovascular Aneurysm Sealing EVAS) R i3 RIER £, CZEBHEHGKRNE. 4WiGEIT
MR ER, % %KEE%{LEE(Angiotensin-Converting Enzyme, ACE)W4IF]. — B WUIT K Fetedi % 25
YIEEFE L2 3 ik Je8 3t F A PR AR R XU 77 T SR I NS EEMME . ML 1E T A HE T SRR 22 T 2R R R A A
MR EN N, ARAREERE T ERANERH TR AL RBEREAAALB RG] KR TP
FFERMENFRILH RIFFAISARTE, AEH—SRA TS AANENIBIT AT 2R, FEARKM
AHmR TR, BWEMAESF AH KRR, FEEEARCFSA P R MIREPE. SM4KE, AAA
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Abstract

Abdominal Aortic Aneurysm (AAA) is a common vascular disease, and its treatment strategies
have made significant progress in recent years. This article systematically reviews the current
status and development trends of AAA treatment research. Firstly, it introduces the basic charac-
teristics, epidemiological background, and main pathophysiological mechanisms of AAA, empha-
sizing the significant roles of risk factors such as advanced age, male gender, smoking, and hyper-
tension in the occurrence of the disease, and highlighting the importance of early screening and
diagnosis for improving patient prognosis. In terms of treatment, traditional open repair (OR)
surgery and medical conservative treatment remain important therapeutic methods, especially
for patients who are not suitable for minimally invasive surgery. Medical treatment, through com-
prehensive management measures such as statins, antiplatelet drugs, and antihypertensive drugs,
can effectively control cardiovascular risks and improve patient survival rates. In recent years,
endovascular aneurysm sealing (EVAR) as a minimally invasive technique has been widely used
in clinical practice due to its advantages such as short operation time and fast postoperative re-
covery. However, there is a possibility of secondary intervention. Additionally, the endovascular
aneurysm sealing (EVAS), which was once highly concerned, has gradually withdrawn from clini-
cal application due to its numerous long-term complications. Drug treatment research shows that
angiotensin-converting enzyme (ACE) inhibitors, metformin, and certain anti-inflammatory drugs
show potential value in delaying aneurysm progression and reducing the risk of rupture. Individ-
ualized treatment and precision medical strategies based on genotyping and biomarker analysis
provide more targeted intervention plans for high-risk patients. Artificial intelligence technology
shows good application prospects in AAA imaging recognition, risk assessment, and surgical plan-
ning, and is expected to further improve early diagnosis and personalized treatment levels. How-
ever, the application of new technologies also brings ethical, legal, and economic challenges, and
a balance needs to be found between technological innovation and equitable accessibility. Overall,
AAA treatment is developing towards minimally invasive, individualized, and intelligent direc-
tions. In the future, more high-quality clinical studies are needed to verify the effectiveness and
safety of various new strategies.
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XM AEE A NBE IO W, JGIR 65 & LA B S, R % B & AR i B K 238 B AR
TATIREHTTL, AAA TERRSE AR FR ATIE 3%~10%, HPELIN R 2~6 15, HEBEHE N ZEALERE A0
FAFELL 3.0%~4.T%E LG K[1], FE BT H AT A8 . R RY, AAA BT R
LSS e s WO SR SRR BINIRE S S D SR S DI SR [2]. B, O K AAA
IR B A R RS . BeAh, FgR g — D EER SRR, AR, A AAA
FIR S B A AAA RS ELBCH AAA FR S 5 180 2 1) 4 £5[3]-[6]. fEiRY7 s L, FHk
BUMITT T BRI AAA BRSSO TG IOGHE . MRS A R 2 A2 2 AAA I BT 30, BRI /e
NHEGET =65 % ¥ 55 M) HEAT 5 T8 75 1) 075 25 IR S i) A ALK AAA B IRFE T K[ 7] -

1.2. RESRELETE

AAA & —FEIEE A I P, R SR AR R A, WA FIR R . T kR E & 2 PR
TIME AT ae A o+, P aEREES . RIEEAEEE | AR I B)LLREA . 2
A5 7 (Extracellular Matrix ECM) B fig i 14 2 £ Sh bk i) E 0% N 72 —[8] [9], 16 AAA 1, JRJF &
1 7K PR 386 0 T 26css 3 3 Ak b 5 AN 24 57 B S T IR R R KO BRI U > U 55 B Ak EE LS R, S B AAA 1)
FE A [10]. ECM P&fft F2 7, 35 428 2 (A B (Matrix Metalloproteinases MMP) /& S< i i 2 — . Hrf, MMP-
9 JEFNAKIE AL B B L) MMP, 5 IR EZBKAHLUHELE, gwmbS MMP-9 135 R 7E 3= 3l ks 4H 24
FRIGERIARIN T 12 £5, 3F HAE AAA B3 10 I35 4 mT DU 21 MMP-9 7K P Tt 1 o HoAh 98 75 B0 (1) MMP
FAET E B BKA L AE IR ML, 5 MMP2.MMP-3 F1 MMP-12 [11]. ECM [ 5 ¥ fil (& fi 242 3F MMP-
12 5 F RIAIMAE TR SORE[12], T JORE AR T: 2> il ECM [ FEAR[13]. @it Z MR 2 R 8 3 3h Ak
BEF) IR ARG, BRATER AAA. FIE, TRANERE AAA T [R5 95 EE AR 0TI &8 TR 7 SR g
AR EET BUR B R E 2,

1.3, IsRRMSISH757E

KHEBTY AAA JEE LR EBCRATIE W 2 TR, T AAA — BRI, Ja A28, Hit,
IS T OGE TS 20 EE . IFRSCET, AAA SHI BB T G F A, L Emdsad
PRI TE A A S AT A 28k g T 2 S P o Rl 7 o 52 S PR | el Al 75 R BB KO, WU SE AT
CTA, CTA NBIIKIE « LSRR S H I ST RSk S it 1 58 e (2 (8] 20 4 2, T T PR Rl 32 50 E 2L [14]
{H2 CTA BUBR 2GR T BN B« 8 2 ik DULOE SR AU R A fml AL (RO, IR R ZEAE R 52
Wrog s, WAL HRIRE, S5a B I RARNE DL, TR 2 W e .

2. BERBKENRSIGTT A
21 FHEENFREBESRAR

AAA T IAE R, BB RSB VIERAR, 52— S A H ARG YT T BL. A 20 T4 90 £E4X
FINME A IR LSRR IE AR LR, AAA BRI RERE T ERZNL, BUIERED AAA 2R HL R
FE ML P HEAT (0, L b T 2 Sl KU F S5 44 PO 25 DL IS S B O B e, 5 3 oy i S B AT 1%
GIPRFARIBIT o« SR ESBIRE UIERA I SR 2 E B E sl B 2 4 K sh ik B, BABIT IR AR B 3R 3 2
Btk i . TR F 20 B E AT SRR, R B O B Sk, HeE R N TR
FEBISZ RIS B, AR % (1 i -

2.2. ARMRTRITRIRIE SR
8 E B KR (1 P RHE T SR B A T B o ML JRURSE LR S MR 2B A R 2R PR AR . AT B TR
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N T B KRR (1) R AR AR O L AE T IR XU A 3%, HL R ZE B 1 00 U7 (44.9%) O ULASIBE(26.8%) «
o0 I £ (4.4%) FHH RU(14%) AU 85 s [15] . 35 B 1 —TPEAl T 12,000 2 4 A i3k AAA B#H 1
YIETT I e o, SRR JLRZ0) AAA BEALL, AR T AhiT25254(68.4% vs. 42.2%). LIl
/IR Z4540(63.6% vs 39.70%) Bk 47T i 1L 254%1(61.5% vs. 39.1%) K1 1) 5 SEEAE R BCR AR ZY 3 35 3
[16]. DML, BT AAA BEERREZ O M Gl 38 B, A M. i A yTSR25 A Ht i/
BRTT, LARARTE T AR, ARMRSHRIT ARG TR A S0, o7 e IR F2 3%
AR IR, s AKkR oK/ A B DL R (B A RS . PRIk, RHAYT @ E S RETFAR
BIT AT R i, BUE N TR B AN KSR TR,

3. RBEEENBKIERTHAR
3.1 BERBKEIEEAR

BEA& R EHAR MWL, 18RI E YT RS ARSI R AR . R I8 E B kR S
BREAAR, X —EIFREARKOIH, NEFFRT BEMRL. EVAR [F RIS & 75 VA ki i
SBNKHEAT R, BEEHEE R AR, JHERREE S RN NMEE k. A RE, w{E e
S I R ) B Jok i 28 AR AL ASR A B o 5 1 E KB VI BRARAHEL, EVAR FE48 52 T AR ] L 2R 0L
g A UGE S TR A . Bh4h, EVAR B 7EE B H A F AR 8] LAHEL OR g s, X
FAEFT ARG E . BARMN T OR ki, EVAR WlReS T EEMEN T, HEBAEEES
A RAMEE KIS 4 F TR FA AR, HOIERIGE IR 2R B, EVAR B Bk w4,
A B A B 3 /D AH DG IR R RE[17]

2010 FEHIHEH T —FhHT AU IMER, B Nellix 3B EE, FRONIME WEh iR E AR, HEET 700
REVNRAB R GE T A R ROIERERIEY Tk, LB A FE IR TE. XFh7E S EM
Bi—2e EVAR FARMFERAE, SN 2B [18]. ERYIIRE T4 NEEE R4 15, X0
B ARG 7 B RAF 4 [19] [20]. AT, EHETAIRE TR 1la BUNUE . 80RO RN 20 kR i 2L 1)
R T A21], KM I A RL 2 2 2019 SRR 2 S kR i 0, B B4 AR R & (7 51l /& EVAS) B
FEIG ARRIGHESE A TEEAE AL, B R AR VEAG . Bl EHER I, Nellix B 1R AR H:52, i3 1 i
#4517 H A= (Endologix,  Nellix 15 9% A iy il BAZ ba@ s, 2022 42 5 H 10 H).

TEWGIRSEB A, B A R 3 I BARTS oL, nsh BRI IR/ TOIRRIGT B, IR B & I I 3483k
B IXFRE T SR, AMUIRE TIRITRCR, ARIL T IR S 0t R A 22 R I B R DG

3.2. FRGAAIER

AR R EVAR EH FARAME b BA RIS, EVAR 5FRZEAM KM F RS AIFHE T OR B
R, R R EE D, HixEeED, FIIESEER, RERAFARR RN ER LRI E L,
{H EVAR BE I REAL, $eonmin R EEENEFKM[22]. H EVAR fEB R G KL —FEMELR
R, ERIENEREFFEAEGFRERER23]. R EVAR REE 1 f5H, EVAR {E4RFET R A FEAH
RAG R HEA RS, SAER, HHSSEEZ MM ETT, (5 S8 3 bR AH AR A7
LT 3% [24].

VAR EVAR OR HRIBX
S EVAR ¢ Fl FARIAGE T RS FEAK T 2 75%
FARIET-H(30 F) 1.2% 4.6% (HR 3.9)
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FARIET: + EARIER 4.7% 9.8% EVAR [MZ54 ™ 8 X BEAR(HR 2.1)
4 FERRIETH 28% 28% TR % 5 (HR 0.90, p = 0.46)
BRKIR A RIE T H 4% 7% BMRE%%,%%ﬁﬁ%%%&RQﬁ

KHIAAF (P A 8.9 4F) TGt REER
e e EVAR RJ5 &Pt KA AR 5 f1 &
SRR G I RRE 41% 9% E)iE % T OR
. EVAR DH AR %007 55 7 3 75 -
TERT R A R 45.9% 42.2% R
AL LR T 4 3% B (15/57) R#(10119) OR?*@%ﬁlfﬁﬁE@Mﬂm
e . . P EVAR XfG L S) 77225200 /)N, OR Xt
O IF TAEFa S B hN(+1.7/+3.4) T [%(-—6.6/-7.6) M S (p < 0.05)
A ETLEFEAR O M F 22 9% EVAR HE ARG EA RO M F 4
" 9% 69.9% R NP
A (U ) R AR AR TEA
fa FEAR o< 26 5 R RAARLEER LAARLER REWEIE, Wi LSRR Y
SEIERE R (4 4F) £13,257 £9946 EVAR )2 1 2. 3 58 = (P35 241 £3311)

EVAR F1 OR 28 Esh k& E HpiFh BEAMEAR . EVAR CLHEGOIRI 2 4 RS 559K 7 iayT B
(YRR, B 5 A H B8 v B BRI R U5 R0 1A s OR U AL REAHE, 4RS00 B IR I R4 f) 2B 2 43t
ASERNAIT T %, Ik, 75558 AAA 1GIT I EVAR Al OR Z [AI (R FEIT, AZ0ALET EVAR (48 1125 40
SER KIS ER R, FInmm. AR IR T T 2 B

4, BYLETTHRIHR
4.1, HRITHNES BER

AAA ZiWaTT INLE S B bR 5 EEEE T PR IRz ) KR 4 sk B2 L Tois R A i 3R DA ol A I 2R
iR, KEWAKRH, AAAMTEREE R - I8 %7K K R4 (Renin-Angiotensin System, RAS) 2k i %
VIR . AR R, 5REEZ ACE MR & AHIE, ABTaiH:sz ACE il 77 i) &3 i Il 3l kg
2L (AT BE 1 Y2 2 PR [25]. 448, Z9WiRyT i H AR AN PR T4 il 20 iR B 5K, 3 L 4% i I BRI
R O ML A 1 DR AT 2 B K AR AR R RS TT I R N 2 ia T R T T 1R, I8
ok B R S AR bR EW A3 AT, T DO R G A RUNR T T R B, R - 2
7% W 45 £ 1iE (Vascular Ehlers-Danlos Syndrome, VEDS) & — i ™ = H. %% WL i) 5 14 3 4% 1) 45 4f 4L 20050, L
BEGHLE NI R, T RBEIKRERBR, ST RBE. A0 E E F 2 W RSP ke
(11 126 4 EDS 73 T2 Wi i3 it — WK Y [ i v 20 AR B, KA s2 I B ok 3R 11 S2 AR BEL A 77 F/SR B
2 A BELY 7] 1) 28 LU AR 632 0o IR 25 10V T 1) RE 3 A 1 38 AR B B U5 o 2 32 A TR) 10 AR 3 7 SRR S B
TV R R A ) I SRR D [26] 0 B R e R DRI B B, AT DU R W 2 2 SRk B B AR 1
BITRER . SR, 2R TT PR AE T an e P RS BIPE A, LA R ] 76 AS ) 26 B A vp S AN 4
IGTT . Bk, RRIIBEA T EH — PR R AR KRR M 22 A, LR ) ax S 5 9 SR
B B RN ) PR S B o
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4.2. AT R

TENE E B MK 1E YT A3, —SeHT I 25 S 0T a4 SRR B R TR A . B, — T T
R OBUTONT 8 = 3 kR i ORI 2525 0 36 B, A8 R = FEOXUNR] 2 35 PRI Sh ko AR AR K 2, I HL
FEACSamE AAA FEI R AR, QIR R BB T [27], A JLIIE 2L 3EAT (1 Bl AL 0T HE LS
(NCT04224051. NCT03507413 45), AIREA BhTHfe — FOWAIUE 15 BE A U HBH AERE R B8 KA AAA.
BN, BERERORE OB Z5PIRTT, Wt R AN e e I, AR I RIS o R M LE IR T ROR .
filtan, — T /N BRAE T I ZE 2R AT R B, 2 R R A TR AR 25 (B an 26K 8 A . 2R M ELAE
B A 1307 c-Jun N AR S B 1) 71 R 23K 2 S2 A P B35 46/ 7 IR RN AAA B 5F AL
BEAIG 1 1 3= Bh kR s 22 0 XURS: [28] . SRTHT, RBP4 250 AAA I J J i 28 AU A7 # i 4 FH AR s PR AT 9 01
PEATE LD, B — BRAE Y 2% I BELIRT 28 i 2 3] AAA IR, (HSE AT BEx PR I 7 vk sl i 2 A3 R, IRiE
BRS. XEH ARG IRIGST $ 4L TRk, WONARAGHELR YT (K R 38 T :Aih .

5. MALiaTT SREETT
5.1 ETERERHEERIHATT R

BEAE ARG HE LT RIS, T JR S R e i R B IR VR T SR B E T 32 B KR (AAA) YR I7 R R B R 1)
B AW BN, ATF3 (BG4 R 7 3) B /2 AAA K IR SCi FE X, 78 45 55K & 1T (Angiotensin
11, Angll)iF5 S AAA /NEAT AAA B, ATF3 fESIBRALSUH I RIB AR, (HIE EBIBOR A 4141
Bn, MRV ATFS B A2 T AnglliFs 19 AAA /NI AAA JERK[29]. ST 36 R 43 7L,
e 2B BB R i RS R, R NI RREE R T B, A — I FUAE 2D A RS R
AAA M BEERFIRE A BRI Gtk X3, 5 RIMAE -t ik 19q13 T 4931 FAFHE AAA Tkt
[HI[30]. bAbh, AMARAGIATT HENEIE P5 S A A= Pbs A0 R VA Y7 38O8, Wi A48/ 3= 6 & EVAR R
J& SRRE IR LIRS &), AT ReAE ARG KR 2 1A FH TGRS . BEHIER C & EVAR R St B i 1A 1l
BRE IR EY . EVAR = A HJE MK MMP-9 ¥ % v] 5845 B TAL I AR 5 PIR[31] . FEHEE T AU &=
TIRITHIERR M, R T A B BRYT F1, MR T BT BROAR st T RS ARV A

5.2. MEALIETT ISR SER R EY R A R B

TENE E BB IR VR T 0, IRPRSE B RS T R b . LR R e e R B O SRR ) VR T
W, B, EHRRE BRI IR T, © & S TR R AT R AR BIE F 5 TH T 1. 1
an, —TEER IS R B kR S I RS SR, R Ay BUAR SR TT . REBRIE IR T AR ORI I K
REREAIG 200 BEAE, MAAIRTT RS0 b, B2 AR A8 R 5 B AR b 25 A R T 5 s 13 e VAR 9T SR
NI Ay 58 2 B B VAT 77 o IXFIREHE BT I 75 AR 3 TIRYT RS HERE , B 0es 7 B E
JGo IEMESZ QAW RIS “ THES, THERASGEER. 7 MR IERE T HE
AT T ARG b, s TR, N ERE IR RE G IR TR
6. RFKFATTHETE 5P
6.1. AT BEEMERNKEARTTPHNARR

BEE N TR AR R R YOl A R, FAENE E B kR a7 S ) . AT s R A0 R . N LR RE A
REME ST VR B 2 ) BVE A i R B R 2 BB, SR M 3o i) R s W e 2, 3 R B = A
EMEAGIIRIT T 5 ARG T ORRMGT N TR GEEIEXT L CT EBIE - B 3h AAA 195 FH %L
i, ORI AAA K AL REBUEFIE D 95%, FrmtEFIME A 96.6%, #ERIZH-11{H )y 95.2% [32].
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T3 TR FU R DB RS A 5T AAA (B ERGTIN K R BB 65%, FLEEE AAA [ RSF RN T FEAK[33] . A
gb, NITEREW REEA AAA ML LR E S 77, DU I IR BAR (0 ) S A . eoh, AT
BRELEXT AAA RS KU A 5 T B BRI 77 I AAA B I BRI, (4G AAA )
R EAR RIS I B IR SE, N TR RE TR AR R U I I i/ [34], IXFE
AL AAA BEAT SERER S SE MRV, JF SR AR A 5 00 A8 2 R F6) XIS RO 85 S 1 90485 It ) 55

6.2. MIREIRIE, EESEFHE

FEME LSRR T U, (eH. R S AT T AN RN =ESE . BE T EORIA W
By JEHRAEAIGR T RS HELS ST ISR, G BE AR Lo R o i, JE R4 5K i CRISPR-Cas9
FEIRIT I [35], AR BA A A PRV 0, (H R 5] 1 9% Tk RIRS AL « FE PRI L& “ Beit 22 L7
SEAR TR VRPN AR BLLE ST o) RE A BRFVERORIVE BT BRI N, B R S E AR R E . &
DEHRER N LE T A (] P47 BUFT IR IT A 5 7] Rt WRIRPTA B AR A TSRS M B E I BT IR ST . BL
FEIH], — TSR SO R 2 F AT RE R ik 80 9670, TN T L ORISR R
R ANERIIZG . I, e e ORI BT 5T A R I 2 A, R B ik 2% i s ) B KPR A . IE
AP RLRIT S “H %, ANEMIE. 7 EIERIGST D B[R, JRATT0 2 R AC B 045 2 25
PAELA RN S, KR RS H .

SE
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