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Abstract

Objective: To summarize the research progress on the prevention of ankle arthritis (OA) over the
past decade. By optimizing the diagnosis and treatment of ankle injuries through these preventive
strategies, the incidence of ankle OA can be reduced. Methods: We searched for randomized con-
trolled trials, cohort studies, case-control studies, and systematic reviews on the prevention of an-
Kkle osteoarthritis from 2004 to 2024 in the Embase, PubMed, and Web of Science databases, with
no language restrictions. The search terms included “ankle arthritis” and “prevention”, along with
their synonyms and related terms, to ensure the comprehensiveness of the literature search. Addi-
tionally, we manually reviewed the reference lists of relevant articles to identify important studies
that might have been missed by the database search. Studies that could effectively prevent the de-
velopment of ankle osteoarthritis were included. Studies with duplicate publications and those with
poor quality due to unreasonable design, incomplete data, or erroneous statistical methods were
excluded. Results: Studies have shown that preventive strategies for ankle osteoarthritis cover mul-
tiple aspects, including health management, conservative treatment, surgical intervention, bioac-
tive agents, and the application of imaging techniques. Adhering to a healthy lifestyle or implement-
ing exercise-based preventive programs, using emerging imaging technologies to guide early pre-
ventive treatment after ankle trauma, adopting conservative treatment or arthroscopic ligament
reconstruction for ankle ligament injuries, performing autologous osteochondral grafting for large
osteochondral defects in the ankle joint, and using open reduction and internal fixation for dis-
placed intra-articular ankle fractures can all effectively prevent the development of ankle OA. Bio-
active agents have demonstrated promising applications in disease prevention, but the assessment
of their clinical translation and long-term therapeutic effects remains a significant challenge. Con-
clusion: Health management, conservative treatment, surgical intervention, bioactive agents, and
the application of imaging techniques are all effective in preventing the development of ankle oste-
oarthritis. However, the long-term effects of certain interventions, such as the use of bioactive agents,
require further investigation through prospective clinical trials.
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1. 5|15

RFT R, BRI AR A B AR SR R E ST K [1]-[5], 15K ZHUBI T (70%~78%) 2 & A B4 5 B o< 15
% (PTOA) [6] [7], # WEURH R ARG N BT BEE B O S DRSS s 45405 . BROGTT OA TE
B Ja R FEALSI M A R 0 3R, EHURE R, WO AR . W EM A R EIIH AR, 1
BN A5 Z AR [8]-[10] HbA, BROCHT B 3T JG B 515 R IR I 5 1T W RS E IR A SE R B A ¢ [11]
[12].

PRICHT OA IR RAE 50 % DA L@ ABET LN 3.4% [2], (EIRBEERE SN B s BRiE ) A 4548
BTG RN U B = [13] o i AR R ST 45405 5 2 W R T LA D ST TR RN RS S, s VP A Bh 108
B OA R . k., ARSCLZRIR TR 10 455K T-ERCHT OA T R 7 it g, B 7E NI RIS AR SR Ft
AR DA SE e M SR VR T IZ 5005, DR SR R o A L A B
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2. BXTE X RBITARRAE
21 fRREE

SRR B A B R B At B . ORI B (K G (MR S B T M R R5E)
K F 2 2 S EUEROCT OA KAERIARGIA L T 5 KU R 2R 1], G 7ML PR fek A S AN Ty 3
Ky, AT KBRS OA fEIilAk DE IR iR A sbah, #xsBMLIZzh 61T 2 T 8 i)
FB+ 0 H A B ER . DURERTPE FIFA 11+ AR ER o s s m s O B i H ], —FH B Ok
UESE AT A RPRARER S T 15 475 K A2 26 [14] [15]. gk FEAE B A0 MR AN o] A, (EA S0 R R R A 77 30 &
AR, AN 7 280k T, et m] Refim .

2.2. IRSFIBTT

K 85% I BRI H 5 A A B SC T HIA% [16] o BLRT VR 22 SCHR £ 4538 5 ORI s & B S<15 F1455 K 3
SN 35 5 )49 I R OG5 B 51T 28 (PTOA) I R JE A 2K [6] [7] [13] [17]-[20]. BRI LB £ kT
B HE G, Hr BRI AMUBI R AR i E 2 [21] [22]. KR T IRSLESMUE) A S S A, K
LRIV B R RN N RS . =M R AR s AR T (o A
HHT)5E[23] [24]. 29 T5% BRI TG KW 56 s MR [25], Horh 80% Ay #E HEHT #0741 (ATFL) %, 20%
N ATFL AR HEZ) A (CFL) R H582[25]-[27], T iX P A 0035 <= 5 B0 B iU A2 1 n[28], 2 1 PR o
WU e M. 208 T0%[0 St EEOCTT HILG BB I 1T e R R AR AMI RGN FR (CLALY, 3R S50
KT RERAS[17] [18] [29]-[31], FFH4ANERICHT OA M XRE[13] [17]-[19].

CLAI B AR EFERFEIM . SREATR . VR Re AT, X 2R i T B R
5 BT JE 90 R e 58 A A [32] [33]. 5 R ZHUB T WA i B ik IR~ AR F ARG T R EBL IGIR
AR B AR SE IR IR [FIRE R P AR ST IR T [34] [35], AL4ERE . UKE. hnE A FLAIHA & # R (RICE
SR DA R AR LR DG SC A SCRE, K B &I iR T Ja e I BT AR B . CLAI M gifyT H
P A2 TR BRGNS B E R REEFAOE, I8 ARSI SR P2 LY ZR DL R A S H R T
BRI I R R LI B AR R, B — B AN R #E[36] [37].

2.3. FRFM

BORFIRTT X R ER T AR E TC R HL W AR A b st i, 7T 25 BT RIR T [38] [39] TR @I AT
3 A EE A B S A R [40] [41], BT AEKUIRCR L SOV BRAR [42]-[44] . BROCHTBE T W) A i) R
BAE MR F AT, HBRAEEE A UERRPIRTE . IXRM BRI R ML AE T80/ B &
AE/D[45]. X FHOLIEE 51, JCHRASLE A N MU B IEsh 5, R BUR FEEAT SRS
BEFAR, LAFRARART ARG T I RS, A T 8E S BB 8] (4 Pk SR U1 478 e EEL3R 3847 (¥ W] RE £ [46]-[49] o
PEARIE, BROGHTBE TR EEAMNBI A I I ACE R ATy 9%~17%, Ferb DUR 22 i 115 e i I
B HEAR AP 22 45403 [50]-[53] . PRIk 7 AR ERSGTT DX IS A At E) S A Atk MR, JEHOR R AR SR AP 2 1ML 7 45
1, R RHEAE R FARTNER G, DUBE SR R 45 T AR R I AOE[54] -

BRI HLAG T S BUH O R R AR TR [55] . — TS T 41 44 CLAI $532 AMUAI Ay 8 4 1 155 11
AT FUR I, 32%H) S A7 AEBEH B O T AL [56] . TR AR BUR S % R B JCE W I R AR R AR AL el
AR IE T J1A 5, RASEE R RO KRBT rRBI GG, iR /DA E R
B R AZ 5 T AR EETTOF AR BAT RS, IR P IR iR 2 . SCIR A KB TR it 2o,
TCE T EREG 1 R IR AL 25 R [57]-[61], (HIZEA KA B e st 1 R R e 22 [62]-[64] - PRIK
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TE U H BB S4B ) B ARV T 7 8 A SR 8 2R B 3 P 0 I B B AR 2, R0 A 4 11 5 28 v i
HARS EJVFEH KRR 8 F 45 GBS 28 DU A IR -1 6 1 B BB AR 7 & i Lebn
THE[65] o £ F% S AR A A M E 0 24 P e 6 o [X BRARR 70 X (2t pAy 74/ M) S DA ) B £t P 2 i AR
P R 5 R AE B PR B BRI DUX BME E AR, 7R A B R 3 R S R OGS D R R Tty DR 45 4 1Y)
KA TR~ BRI 71[66] [67]. KT, ZHARAFIMTFRNEE, HHEHTHETRREE AR, The
2 AR A7 I R DA R 45 R 1 BRI A AH DR [ 9 ORE, BN A A BB A B AE 2R W [66] [68]
[69]. BRRTE FEE A ARV E R T 6 0 B R B A AR — P KRR T 5 T
ARER[70], FIAEN T va b B ARAE VR ST IR RE B R i A2 T R B ARV [65] BRI RERALET
H e Al S EAE, BRI DREE R, RIS BN SE I A B IR AN, ek T b4
PEFERGE, HIGHRHATERREE A[70].

Bk T AN, TN EPTRIFE R A S PTOA RAIE R, v SEECEHGAPIH Afae6] [7]
[20] [71]-[74]. HHT, YIFFEALL A [E E (ORIF) &AL OGN B 3T BIAREIRTT 5 iE[75]. B ok
SCBBORI R FRFIRL T, 38 I S it B RE AH 1 TR B R AR T BROG T R RIxAr, A EE PRI PTOA Ik
AR, EK A [FT S 5 R T AR ] I K B A 5 AR PRI 388 v P 1)

2.4, E4EIF

VF2 ¥ K PTOA KR MIMLE] O3 AR NI FE MR 7, 9 e 5o BROG T b LA ARG PR 1 1L-1
AT TNF 2542 28 4 B PR 70 P L 32 AR O RB I 5 [ 76] [77] &1 X S50H 40 B Py 3 P S0 22 166 FH e A7)
[78], TESNY) S FiE ST O] kB 565 48 (0 o L SIS e 2R 1) 70 (R PR S AL H G e 5 TR T
ih, HEE—Du> PTOA MIRE.

B & ML/ L3R (Platelet Rich Plasma, PRP)FEIZ ) AH G547 I 16 97 W FH HoBRokiBk) 0z, Bk AT BL
I LA [79] [80]. H AT TG SCHRARIE SR 1 5 SRR JHE AT )4y 56 A i) B AR 32 & /ML 3
(PRP)IAIT G, RILHPIT 628G UL R E, 45545 3 1 3haH s EUE ARG R 5% (MRI)
MISCHF[81]. PRk, & i/ I (PRP)TE A KA AT B A 9 AR 47 TR S IR TT TC R 1 B AR EF ARG
JrieE, FWENEE KB . A A R S R S R, R TR PTOA HIRJE. H
TE AR K 75 2 PR T 5 22 i A 2 I AR S 6 5o 02 TS e 1 YA 97 5 SR gk AT AR

25. BERER

AT R P BR 215 56 55 A IR OG5 OA ¥ MBS 5 X 2k A, KA Kellgren A Lawrence
(KLY 34TV 43[82] . ARTM, X 2R A HiARA e BROC T = 4450 JOm BRIOASTMI — 4 feie . AHLLZ T,
AR E CT RESFLAT X5 o tEALBR AR TN I 25 0, AN S BB s i) &
RS FE[83]. Rk, KIS CT v FH T8 SRR 03 5 i) S AT a7, J8 i A ¢ FL el d g
Pty R R ST A AT I A SRR Il f, DAYR YT R OGTT HILAT 5™ 5 B DG T B B S e MG AR

BeAh, CF GBI — T e W & R HE 12 6B A B Sl A AT LAVl H 8 75 3l Hh 3> B i
SYESEEER, IR RS R N B RIS AN B ERRRE, e RS AN B RO 0147 f5 4H R Th RE
22 5 (RPIRAT M AT R HIAR &), AR & AT PTOA Bl 8] (1) & g [84]-[89] -

3. GRERKMEAE

AL TR OA 2 75 T TR ks, AUaE T AT U BRI PRI Z M FB, &
G T BRI A7 S5 K I W AR HEVR T (B . RORIOHT TN R A T OT A RS HE I R 2 T
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HUASEILER G 0 07 Ja A RS2 W A MR T 7 1k — DR R B SR A W I FRIE BR ST HR 7 48 AN 55
RIT PR IR I RR . AR FARBARZE ARG R INGTT R, LU EE BRC A DI RER ..
UEAh, I B 2 A CotE 7T LAt — 2B BIE AN 7] T 75 SRS A5 AN [R) AR P R A7 RV E A Pk A 0 B, 3R
T RE A% A TRV Bl P9 1O i PR S B AR 3t B T S R 24K 9
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