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Abstract

Objective: This meta-analysis compared early accelerated versus delayed weight-bearing rehabili-
tation after anterior cruciate ligament (ACL) reconstruction in adults to provide evidence-based
guidance for postoperative care. Methods: We systematically searched PubMed, Embase, MEDLINE,
Web of Science and the Cochrane Library from inception to August 2025 for randomized or quasi-
randomized trials that assigned adult ACL-reconstruction patients to either an accelerated or a de-
layed weight-bearing protocol; data on IKDC, Lysholm and Tegner scores and knee laxity were ex-
tracted, study quality was appraised with the Cochrane risk-of-bias tool, and meta-analyses were
performed in R 4.0.5. Results: Fourteen studies met the inclusion criteria. The accelerated group
achieved significantly higher IKDC scores, whereas Lysholm, Tegner and laxity outcomes did not
differ between groups. Conclusion: When individual patient factors and postoperative status are
taken into account, early accelerated weight-bearing facilitates better knee function and can be con-
sidered a preferable rehabilitation option.
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HI A2 X H)717 (Anterior Cruciate Ligament, ACL)H %5 /& —Fh i W 75 B3 T BRER . %% ) A1 PLIE AR 1)
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BeAiifs . H T E ] AME R T AR A S 1 . RO D Re AN e AN e AL 1) ACL I RS S HERRAT
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H AT, 2EIR SRR i 6 s R R 7 RAE IR R V2 N, (BTET 20 b S, SEIR 47 7 5]
By 1k A S R BN B ACL I A, I PR O RS, (HL RNt 2 S OB RE . 5 B BE AR
DIRek SAEIR S5 . AHEGZ N, L H I8 47 5 07 8 6 BA 6 4 0 D RN SIS T, (ECH ] Ak 2 389 P
TR EIR e ¢ S5 5 RORE PR RS o SRV 22 Tt L 4 s R 6 AR T S e A 7 LR T R R R R T R Rk, (HER T
FEARRFIFE AR RS ZEATT, MG R MR B — 3 KR AR ST 200 RGP e
TEJEE

A FEAL I X 22 AN BUBERE PE ) V2 A 2R, WSO O A IR A7 R L e A B R AT 5 SR K B AT R

DOI: 10.12677/hjbm.2025.155097 921 VR


https://doi.org/10.12677/hjbm.2025.155097
http://creativecommons.org/licenses/by/4.0/

ARl

NIRRT AT HE PR I AR T 7T, SR Meta 20 M B 7 300 P A e B2 075 SR (I PSS T RGEEAT PRAT, BB R T DO REMR
MRS ba S5 4R bR . A BT ALRE N ACL AR5 BESR 7 SR AUAL IR BEAT 0 I UE B2 22 E 38
BB EAE R RCR
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AT SR R G PE SR A1 Meta 43 #7146 B9 1975 BH(PRISMA) I H #E47, T 2025 4 8 H i DL R Bdis &
AT CHRISE . PubMed. Embase. MEDLINE. Web of Science 1 Cochrane Library. #52 5#& K F <
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Table 1. Basic characteristics and quality assessment of included studies
= L MANFARELFHER REITN

BT wirgen DB EIER e PR s R
Tyler (1998) [7] RCT 2520 T OB - -ERE 14 I'qug'org j;fij{ﬁ R
Henriksson (2002) [8]  RiBEME 22023 24124 B - - B 24 Lyﬁgg::r ?,j\ M UK
Beynnon (2005) [9] RCT 1114 304347 - fiht - Bk 24 OO en

KT-1000 | &:4f

Lysholm 73+
Isberg (2006) [10] RCT 11/11 2521 F - HERE - B 24 KT-1000 & &R
. Tegner 74

Lysholm #45

A
Ito (2007) [11] RCT 15/15  29.2/27.3 I 44 L 12 KT-1000 I ff HH XU
Parry (2007) [12] RCT 20/20 I - BEE - R 15 KT-1000 M &fH AR
VAN
W28 L — Lysholm ¥¥£43

20/20  29.3/29.3 12 KT-1000 il & TS
Gerber (2009) [13] RCT Wl — b }JE/ Hh XU
. Tegner Y5

Beynnon (2011) [14] RCT 19/17  29.7/30.2 & - #RME - BB 24 KT-1000 M EfA LA

Zhu (2012) [15] gt 15/15 ya JIFE 268 L A 12 IKDC ¥F4r  HAR

IKDC $£43

KT-1000 B

Christensen (2013) [16]  RCT 19/17  30.1/33.1 JYE) 268 JUL ik 6

Lysholm #45

NA /S

Fukuda (2013) [17] RCT 23/22  26.5/23.9 2 i JUL 17 KT-1000 JIl & {8 IR
" IKDC ¥4+

Luo (2016) [18] RCT 20/20  39.6/45.7 2 i LA 6 KT-1000 31l B fi IR

Di Miceli (2017) [19]  [ElEit:  16/6  30.2/31.4 e UL 42 IKDC V14 AR

Lysholm 43+
Tajima (2019) [20] AUBEME  19/18  23.9/23.3 I 4 UL e 12 Tegner ¥F45 KA
KT-1000 18
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3.2. Meat SHTER

SHPN ) 14 55 SCERTPARIE A IKDC 343+ Lysholm 34, Tegner ¥F4r. KT-1000 5 & 18 5% 95
HHATC R, HEBRA S Ral %0 f5 1T Meta 204 .
3.2.1. IKDC 4y tL it

I 4 T 5E[15] [16] [18] [19]#K 7 T IKDC ¥4y, # K& 125 Bl . SR Z LS # 7P =
0.54,12=0%), R il 2 RN ARALHEAT Meta 7387, 4RSI, 75 ACL BHEA S, FHIIneE /i H RS 77
A DUFE R IKDC $43(Z = 3.30, P = 0.001). WL 1.

delayed group  accelerated group

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
Weimin Zhu 2012 15 73.19 16.2100 15 79.30 11.0100 -6.11 [-16.03; 3.81] 19.3%
Jesse C.Christensen 2013 16 76.50 12.4000 17 86.40 14.5000 —&— -9.90 [-19.09;-0.71] 22.5%
Yuan luo 2016 20 76.94 9.4900 20 81.92 10.7400 -4.98 [-11.26; 1.30] 48.1%
Riccardo Di Miceli 2017 6 78.00 15.8000 16 93.10 10.5000 ——=——— -15.10 [-28.75;-1.45] 10.2%
1
1
Common effect model 57 68 et -7.33 [-11.69; -2.98] 100.0%

Heterogeneity: 1= 0%, = 0,p =054
20 10 0 10 20

Figure 1. Forest plot comparing IKDC scores between the delayed weight-bearing rehabilitation group and the
accelerated weight-bearing rehabilitation group
1. ERAEBEREASMREAEREHE IKDC i LR R T E
3.2.2. Lysholm 4y EL i
A 7 U FE[7] [8] [10] [11] [13] [17] [20]4k 45 T Lysholm $F43, 5 & 264 #ilEE . & W2 M4
THE R FMEP = 0.62, 12 = 0%), HCRH 2 BN AR BT Meta 04T, 4550 B, IR 53 Nk 51 5 R
B RAZERTS ¥ =X (Z=1.19,P=0.235). WK 2,

delayed group accelerated group

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Timothy F.Tyler 1998 20 82.00 10.0000 25 84.50 9.0000 b -2.50 [-8.13;3.13] 4.1%
M.Henriksson 2002 23 93.00 5.7500 22 93.80 3.7500 —— -0.80 [-3.62;2.02] 16.4%
Isberg 2006 11 93.25 6.4370 11 92.50 5.9510 —_— 0.75 [-4.43;5.93] 4.9%
Ito 2007 15 95.70 4.1000 15 94.20 3.6000 —T 1.50 [-1.26;4.26] 17.2%
Fukuda 2013 22 99.00 4.8000 23 96.50 4.7000 HI—I* 2.50 [-0.28;5.28] 17.0%
Gerber 2009 20 92.00 4.0000 20 92.00 7.0000 — 0.00 [-3.53;3.53] 10.5%
Takuya Tajima 2019 18 97.10 3.1000 19 96.40 3.4000 R 0.70 [-1.39;2.79] 29.9%
]
Common effect model 129 135 - 0.69 [-0.45; 1.84] 100.0%
Heterogeneity: 1% = 0%, v* =0, p = 0.62
5 0 5

Figure 2. Forest plot comparing Lysholm scores between the delayed weight-bearing rehabilitation group and
the accelerated weight-bearing rehabilitation group
2. WIRAEREHSMRHERESH Lysholm 53 ELERER R KE
3.2.3. Tegner 34 ELEL
I 5 T 5E[8]-[10] [13] [20]3k ¥ 1 Tegner ¥F45, ¥ f 169 I & . W55 18] 7 Joid 14 AN i 35 (P = 0.44,
12=0%), KA RNV I, SRE R R ERTLIHFE L (Z=0.73,P = 0.464). LK 3.

3.2.4. KT-1000 X150 EEEL 5

A 11 TR 5T[7] [9]-[14] [16]-[18] [20] (3 399 B B+t T ARG MRS kAT o« WF 70 1) 7 B M
#E(P =058, 12=0%), KHIEEMMEMNEH, 45REBRMHZER LS8 X (Z=1.72,P =0.085).
LA 4.
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delayed group accelerated group

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
M.Henriksson 2002 23 5.50 1.2000 11 5.25 3.3600 ] 0.25 [-1.80;2.30] 6.1%
Bruce D.Beynnon 2005 14 450 2.8400 22 6.00 1.0000 ———&—- -1.50 [-3.05;0.05] 10.8%
Isberg 2006 11 6.50 1.4430 11 7.00 1.7320 — & -0.50 [-1.83;0.83] 14.5%
Gerber 2009 20 6.80 1.7000 20 6.70 1.3000 0.10 [-0.84;1.04] 29.2%
Takuya Tajima 2019 18 7.20 1.3000 19 7.20 1.2000 0.00 [-0.81;0.81] 39.4%
|
|
Common effect model 86 83 -0.19 [-0.70; 0.32] 100.0%
T T 1

Heterogeneity: /2= 0%, v = 0, p = 0.44 f I f I
2 3
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Figure 3. Forest plot comparing Tegner scores between the delayed weight-bearing rehabilitation group and the
accelerated weight-bearing rehabilitation group.

3. MRHIERELSMEAEREH Tegner W5 ELILE RARINE

delayed group accelerated group

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Timothy F.Tyler 1998 20 2.40 0.7000 25 2.80 0.5000 — -0.40 [-0.76; -0.04] 36.2%
Bruce D.Beynnon 2005 14 1.40 0.8000 11 2.40 2.9000 — -1.00 [-2.76; 0.76] 1.5%
Isberg 2006 11 1.00 1.5000 11 1.00 1.4000 s c— 0.00 [-1.21; 1.21] 3.3%
Ito 2007 15 0.70 1.9000 15 0.90 2.7000 —— -0.20 [-1.87; 1.47] 1.7%
Parry 2007 20 1.70 1.0000 20 1.60 1.8000 —r— 0.10 [-0.80; 1.00] 5.9%
Bruce D.Beynnon 2011 18 1.90 3.8000 24 210 27000 ———F—— -0.20 [-2.26; 1.86] 1.1%
Fukuda 2013 16 2.60 2.4000 17 2.80 2.3000 —t -0.20 [-1.81; 141 1.9%
Jesse C.Christensen 2013 22 3.50 1.8000 23 2.70 1.8000 IS e — 0.80 [-0.25; 1.85] 4.3%
Gerber 2009 20 1.90 1.5000 20 1.70 1.9000 T 0.20 [-0.86; 1.26] 4.3%
Yuan luo 2016 20 2.10 0.7000 20 2.00 0.9700 —rE— 0.10 [-0.42; 0.62] 17.4%
Takuya Tajima 2019 18 1.10 0.4500 19 1.50 0.9200 e -0.40 [-0.86; 0.06] 22.4%
1

Common effect model 194 205 <> -0.19 [-0.41; 0.03] 100.0%
Heterogeneity: 12 = 0%, t* = 0.0225, p = 0.58

'
N
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-
(=]
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N

Figure 4. Forest plot comparing knee arthrochalasis degree results between the delayed weight-bearing rehabil-
itation group and the accelerated weight-bearing rehabilitation group
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Figure 5. Funnel plot of publication bias in the included studies
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ACL HE A5 HEE X T B W B LT RE . B 1k 2 F 1 UL 40 0 56 T YR Mk 4 o) &5 5 R 22 96 I
B[21]. RTARJEHERHUREESR, GRS EPKIEESIN[22]. &K Meta BT L TTRE T, &
RO SE T SN 5 RS T AR R R R B AR TR R, (R I R 3 0 A L
SR ICTIRA S o BFFE I, s 6 H 2H F R G 1 [l B il FH VT 4> (IKDC) ¥ 3 B8 &, 1M 7E Lysholm $F45+
Tegner i&E 3014 & KT-1000 W& MR ST FA L J7 1, PR ES 2 57 -

AT — A AR PR THREWR R 5 TR e M 2 TV B OF G LA B s 4 g &2 31 7
SR ICAT I RE(IKDC VE43 5 15r),  AH HL M) 15 A1 i ) B P (KT-1000 I 54i) 5 4858 41 8 4 JF T8
R PRI RE T RETE T, O “ThRe” R— N2 YEEMME, A T8 AU E M .
IKDC P 1E R — ARG SRR, APPSR FIALE, 108 O S 8 H AR VS AR B 5 3 M D se
RILJAS O FHIE @ R RS LA G AR B R L, AT ReA ATt 7 e
WHshARENE. AU, FIInE R I R T DU PO SRR Ly, R DY Sk AL
MWL I RE[23]-[25]. R, IKDC V43 (e 1R mT REVR T 58 5 1 R DU Sk WL Ih g . SR AR i2 Bl
R R B T4 v ) R B S AR TR, AR MY A S BRI O . RN RATT, IR R
FEAS A AR T K 515 ot P & L o, B8 Sy DU O ) Th RE MRS

AR, AT TR R B 510 53 0 DA SCIREAE 2 7. B, FAN 55[26]—
Meta 7347 8 48 H, D 67 RS P RE S BUB O BT S [ Fa it 3G AN B BEIE SR, BRI R SR AR
SERIEIR U T R . ARFRIN T 11 i T KT-1000 & (AT 55, FL3 % 399 ] s, 45 Bt R KT
AAAFAESET 2 LB 2% 2 7(Z2=1.72,P =0.085), H.Iw=} B HT B 45 R & R R KRN . 3K
XFPEER A SR AT e R 2 7R I B, AN SO RS 2025 45 8 H, AIREAIAN T FAN
SEWEFL(2022 R R ER) Z G WBNESE, ISR T &N E; HIK, Pk Meta 7 HT/EG N AL 1 3E $EbR
e BT EON g7 5 CAEIR” 7 R ERARE X ERTREEEE S, XM RS LR T B
WAFEMHE WIER . Hfa, BAEWRE, [y NS RARH R M T ae g W= wm . REw, &%
WTHILE AR R B, TERTOINIIE FIAEZE N, LI I0 3 47 B AR 0 5 R DT AU i Tl AR 1k

MAD) S E R PR, R F 5 8 ] eIl A K R -8 1 A BT 5 B0 R FE IR 2 21
rE[27] [28], {HERKBE 2 (R UEHE SCREH IR DU - & &6 BRRRAEA . filtn, — 305 ACL B4
ARSI SRR, SO IR T4 B R B KT, (3 B MR IR 1 T A 4 M 3 B 43, AT 398 S U
Mt - B A AR RE[29]0 IR IRAF 7B FIREIESE, SR tE BRI AEA B A AR B LT,
OGRSV B RWLLL R R SGTT Dfe, s SR iy I& 50% [30] 0 A9 1 45 2R 53X LL il PR R ILAHAT
B 5L i £ R AR AR T B R ST T T A BRI, T T AR DG A ot JEE PR AL 22 A 11

RERTFAFE THIGIKE XG50, R RIS 24 85, I 14 TR FE7EF R I
FoRE PG5 o Bl vy i 8] LA R FoAth 8 52 77 R M 5 i 25 75 T S AAAE — s I R i . Hok, 4 Rfein A g gi—,
s 2 AN G I AT . DRI, G T AR S7 B YIS0 e 5 0o 2 1 g AR T [R) 4756 45 B0 22 1 ol =
5L LABGHIE

M, KK Meta 704 ACL B G A 5 S 7 RIEBSRAL T I MIGIEER e . 58K, 5
FE G B IR B T AR b, R £ EE R Uy RAE AR IR G AR e R RTEE T, Re T A Al e ik
B FIBERTTHREMIKE . R, TE7R /% R AMAZE R AR 5 B AR B L Beat b, 5L ek £ 5
H7 R R — NG IEMNIERE . SR, KT RS NGRS R LR AR Sy, 7 — P
W 7RG o
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