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Abstract

Objective: To analyze the patient-reported outcomes from randomized controlled trials, which uti-
lized visual feedback-based rehabilitation in patients following. Methods: Four databases were
searched for randomized controlled trials involving visual feedback rehabilitation following total
knee arthroplasty from inception to 2025. Pain scores, dynamic and static balance scores and func-
tional outcomes were analyzed to explore the effect of visual feedback rehabilitation. Results: A to-
tal of 7 randomized controlled trials with 241 patients was included, with a post-operation period
ranging from 3 weeks to 12 weeks. The dynamic balance scores were utilized from the path length.
The static balance scores were utilized from the Center of Pressure average velocity and ellipse area.
There were no differences in pain scores between the total knee arthroplasty patients who received
visual feedback rehabilitation and those who received traditional rehabilitation. The patients who
received visual feedback-based rehabilitation demonstrated significant balance and functional im-
provement. Conclusion: Although visual feedback-based rehabilitation training post-total knee ar-
throplasty demonstrates similar effects on pain improvements compared to conventional rehabili-
tation, it exhibits superior outcomes in enhancing balance and function.
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AT B ¥R (total knee arthroplasty, TKA) & —F & WLIIFA, F TS A& T & B8 9% %
FHREIERATTIRE[1]. TKA KRG, BFEMEZRERITUMRMAELS R, WA, LM
e SR Thee, DLRPUESE IR B AETRRE A1(2]. SR, BT 15, TKA R G T Rere 4k
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¥i2 7 MEDLINE. Embase. Web of Science F1 Cochrane %7 [ i85 o 0o 3 Mt £ (CENTRAL) B4 28 M
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MRS . W& 7RO AMEERN RALERFILEZE ST, H AL ST AL . AN
FEHL . PP EF 53 2 18] B AR 43 W3 3k #5980 2 =47 91 5 D2 i ¥R (PROSPERO ID: CRD42024502593).

2.5. BURREL

25 AL SR TE Excel #AgH . S BHR B M AL B I, S5 EER . M) IANFHERR bR
SIS H AT HBZH VR N BB E . RN R AR, DA NS Rfate. IREUTELTE. 4R Em
PREZE . INEREE RS NI EEX N, BRSBTS M. A ToiE R,
MIARGIN . BHESEE E P 2 PF & AL gt 1T .
2.6. NS H IR A XUBE T4

HRHE Cochrane fifar KU F VA VE L IR I for A . BENLT S AE B, ) TCREs. S5 RPN E %, 455
HOE e A L PR T A At i 5 77 T TP i e

2.7. BUEAE

WA R IR AR T LR S Aahn, WIS R BEHLSON 2520 T[S TR AU & I F N bs ik kY 0=
(SMD). L 54 ey {3 FH AH R A & ), PR BGHE &5 3 8 22 (MD) . 1 5 180 (1 5 S A 12 Gevt- il
1TV . FTE 450 p 6<0.05 BN A BB Gt . W0 RE A E T RE S8R e, i i XU
VAT 52 . AAFTEIRAE R 25 ph IR
3. /R
3.1. WFRFHIE

FEN R SCER IR FE a0 € 1 o . RS R B 174 B 3CE, KBk 64 R EE GG RIAR 110 5. Zidis
BRI B, HERR T 98 WA AL . ELIERE, 12 TIWF S s A N T RERF & 2k, 5 B SC 2 I DL R R
HEBR: — IS AEBENL, 4 TRERAT S NIRAE, H 4 T RCTs MBIE L. W&, LidEd, 7
Tii RCTs #49N .
3.2. PANTHSAFAE

it KEbRE, MEMECHEWTFEIS, e T 75 RCTs, # K 241 4 TKA RJ5 B & WEHL
it B T AR R B R E B, HIANRL SR . IR IE I | frid. Frf Bl
B2 THIR TKA. FRAIREARE N 40 NGEE 10~60 N). BEVIRFEIMAAJE 4 FRIAR G 8 FAAZGE 1),
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A J PR A FH A B AR 40, B 2% (visual analogue scale, VAS) W71l . XF 4 TAF 7 (n = 144)f) meta
SRR 3(a) s, BT R B S A5 0 B AE AR VE 4 B G ST 3 22 R [H9 42 (mean
difference, MD) = —0.05, 95% &.15 [X [f](confidence interval, CI)’y—0.40 & 0.30; P=0.79]. %0 REH

BARII M = 7%, P = 0.36),
(a)

RUIWE T — Bk, W9R 7 T RCEER” X SR EEE.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hyung-Taek O H 2018 266 1.07 12 275 0.86 12 188% -0.09[-090 072
S. Carozzo, F 2022 1.65 1.04 30 1.65 0.59 30 67.8% 0.00[0.43 0.43]
S. Pournajaf 2017 24 089 g 4 1.87 5 3.8% -1.60[-3.42 022
“era Fung 2012 47 22 27 44 19 23 9.6% 0.30[-0.84, 1.44]
Total (95% CI) 74 70 100.0% -0.05[-0.40,0.30]
Heterogeneity: Chi*= 3.23, df= 3 (P = 0.36); = 7% f f t t {
e - -100 -0 0 a0 100
Testfor overall effect. Z=0.27 (P = 0.79) Favours [experimental] Favours [control]
(b)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Anna Hadamus 2021 0.4 0.08 21 052 023 21 269% -012[0.22-0.02]
S. Pournajaf 2017 0.32 0.04 5 042 0.06 5 ¥31% -010[-0.16,-0.04]
Total (95% CI) 26 26 100.0% -0.11[-0.16, -0.05]
ity: Chi®= =1(P= F= f } t f |
e ] i =0 o R T
ESEIBEOREISIIENEELES = - Favours [experimental] Favours [control]
(c)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Anna Hadamus 2021 1.33 0.28 21 1.73 078 21 21.6% -0.40[-0.75,-0.09]
Ju-Yeon Lee 1 2020 089 0.25 15 112 027 15 78.4% -013[}0.32 0.08]
Total (95% Cl) 36 36 100.0% -0.19[-0.35,-0.02]
Heterageneity: Chi®=1.75, df=1 (P = 0.19); F= 43% t t T t |
o > -100 -a0 0 a0 100
Testfor overall effect Z=2.24 (P =0.03) Favours [experimental] Favours [control]
(d)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Anna Hadamus 2021 165 09 21 24 17 21 60.4% -0.75[-1.57 0.07]
Ju-Yeon Lee 1 2020 275 1.57 15 368 1.25 15 396% -0.93[-1.95 0.09]
Total (95% CI) 36 36 100.0% -0.82[-1.46,-0.18] |
Heterogeneity: Chi#= 0.07, df=1 (P = 0.78); F= 0% i f t f |
o >~ -100 -50 0 50 100
Testfor overall effect Z=2.52 (P = 0.01) Favours [experimental] Favours [control]
(e)
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight

Ju-YeonlLee 12020 1189 25 15 19.66 5.89
S. Pournajaf 2017 1217 229 5 18.09 611
Total (95% CI) 20

Heterogeneity: Chi®=0.30, df=1 (P =0.58);, F=0%
Test for overall effect: £=5.09 (P = 0.00001)

IV, Fixed, 95% CI IV, Fixed, 95% CI
16 75.7% -7.77 [11.01,-4.53]
5 243% -592[11.54,-0.20]
20 100.0% -7.32 [-10.14, -4.50] )
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Figure 3. Meta-analysis of outcomes: (a) VAS data after visual feedback practice, (b) Path length data, (c) CoP average ve-

locity, (d) CoP ellipse area data, (¢) TUG data
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3.5. BISEE

AT T RS IS 25 A K (path length)#EAT 1A . PEIRBT7T(n = 52)MI& I TR (& 3(b)), T
DL I R RE 0 GBS AP, SPARK R E 4G [MD = —0.11, 95% CI ~N-0.16 £-0.05; P =
0.0001]. ZLERTERFIET = 0%, P=0.75), RWEFFTLELSEREE B, NECIREE T 8E SIS0 F.

3.6. BRTSEE

Ep A P Th @ L JE 77+ 0 (Center of Pressure, CoP) P43 & 55 i[5 T AR E 47 -4l o 7E CoP “F-333 &
T 3(c)), PATIAFFE(n = 72) 00 A 45 R B oR SEIR 2 B 2 T X IR [MD = -0.19, 95% CI ~-0.35 &
—0.02; P=0.03], {HAETEHER T =43%), XAfE5 Anna Hadamus FIHFFNEEIRZ) 4 /NS, 17 Ju-
Yeon Lee HIB L AR T 30 2080 06, T IS MK GG E IR . 76 CoP MR AR 7 (& 3(d)),
SEYGZH 5 25 AR MD = —0.82, 95% CI A—1.46 £-0.18; P=0.01], HiZ&5RELFFEIEI? =0%), 1
T 4R mia gt

3.7. TE(TIhEE

TR I A ST - AT E NN (to up go, TUG)IEAT VAL . PIIHT 7T (n = 40) K& FH 70 M R B (4]
3(e)), SEIRALM) TUG IR &2 S 4H[MD = —7.32, 95% CI N—10.14 £—4.50; P<0.00001]. %45 R TR i
(2= 0%), RPRERAEAR, EANEE KRR GEGE 2, 4iLdEF 5. Ju-Yeon Lee HF
A # 7 The Western Ontario and McMaster Universities Arthritis Index (WOMAC) V4214 5238 & Th &g
5L, WOMAC V472 —Ff HRIPAG %5, HT &0 HWEEEshae /). DIRetEshae fr. A0
B BRI, ZERSNAE S NRAH 2 MERIZZEA 17 NS ADIRE%H . SR
N 96 41, 1953 KR BPRE IR BUR AR Dh e BB e il %W 045 A SL IR 20 A AR 2 PRI, AR
Wl ZRae R E e m NI
4. Wig

SEIRRW], E TR R BRI 9 T TKA B M DIRe S, FERFA T H A Bl a1 77 1 25 W
TR R . SR, T R IR R 525 KR A2 AE S 7 THD G W6l 3 7 o

TKA #N AR ERTFAR PRI E TR —[9], BRI AR AR 2, K2HEETSE
TR E PO . BT TKA ARG A B0 & B TR 50 E 2iE s A se DR I 2R B 0 2. [fRE
WAh, KR T e AN, AT RNE S 4 BRI KR [10] [11]. —SERF AL SRR, 1E
LR R AL 3 A S S 2R T AR R . LR B SR T AR IR 5 R B A OR[12] [13], X
RRE AR B ZE , PR P RERR I 2 [14]0 A0 S INZR 0 34576 T Re 08 42 At o Ath 86 o R 48 62 bl
PR EHEAE B, FERRAEIZE R, XA B T ma s RIMAEME[15]. 7 — DA BN I
G LAERT T, S AU A A S e Ik 1 iR A A B 5 T SR ) A k> T RN FE[16]. AL
Tk AT DL i 255 aE Bl i R v I AR SR R TKA RS 708 SR, FRATT B8 7 2L 1) % G
Zegto WRHEN, WLE B M) PR v BRI T MR B LR G 08, X AT REFE RS 1A S 5TV I kST
DR

AT T HE RN A 5 S L & Z RT3, Anna Hadamus 50 55 AR GE S 0t 2 15 FH AR R 0000 Szl
SRSEILIRT, R DL S aRE A A OE EL A AR, F TG H s sh s e e ttig sl /g .
B RS B RE E WA BB RS E S B IR 3R AT FL B o SRR n] A SR A I AR SR ) e 4L AR
SEIG A RN REZA ST LE T Center of Pressure (CoP) 1) £ S E AN, COP i&shu 2 M eahs, HETTH
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PR, XA A8 5 S AT ) K 45 A % . Vera Fung (50 & 5 S ik i 77 202 8 5 4 R B i
LI IRALIC & A PR, 12 P AR AT I 2 RS P E S S5 AR BB 7R L Lt in 1) K 5 K g A A
B J5 bR P ERC B AT AT 25 ) SO R SR A R 0. SIS 45 FONTERRIRVE o RO SR A R 40
AR V5B P RE VPl v, PR SUE I 825 5%, WU AT R 5 SEIRRE AR /NG 5% . Hyung-
Taek OH MIBFFEH FIREAE T Pt , HAot [R5t r Xov 2 58l B e se il e, Rz B el
RIRGRE RN B, BT RIS 56 R R SR 4 P i e B0 B4 B3R & . S. Carozzo 1)
W7 7 Walker View F1 ProKin W14, Walker View 7] 7E32 iR # 47 E I R 1T £ 44, ProKin 7]
I RIS AR I GRS I AR SRR T o 85 B SCEEAHIN ) . SRR VEFR L WA
JiE % S P T b b S AL e R A A B R AR

S RATE FIBEA, FERROCTT AR5 BH I B AR A IR EEEN .. FA PR N2
FITFHRIT RELERR T A S LA M BIEAR NP . SIASPH R AE S A% O TE ST R A J8E G 2k A3 (1 e
J[16]o BATMEERKIN, HHEGITEME, HeT 5 R0 R S AL mi s g ae ) 7 s AR, %
RE 77 I By A% O T 77 R RS 30T 303 B AN AT i (1 Bk 0 90 R R AT VP A o AT A 0 2 i AL i I it A g
LA, EARZEZE ST AP AR SR AL . FRATISS RSB 8 XU 5T R IR AL
MRS I 25 Bh T B 7 P Th e 2 405 B D S P D BE[17]. P EE EZEIAE T A RGuE
R FH 2 LA R P IR A S DL R i 2 LA R o, IO R TR P RE S PRS2 H H RS LA 7k
SIS ET HERE TS [ 18] MLDL R AT AR RGEFEIA & 2 7 TN, P S SR B 28 I 448 [m] %
ELFEHI A DL B J2 AP 28 0 R SRR LA R B 5 TR IE 20 I 265 (145 it o i I X ek 5 PPt Iml i, A
W RGN A B TP DIRE[19].

TUG s2 & MR 7 Eale k. 4778 3 K. SN RIRT R I [ [20] [21], =& EIE3)D ke
M. SR EIR, 5EMBEE P, R BIZEE B E 48R TUG. #H2NLIYIZR(neuromuscular
training, NMT) &8 isk 238 w28 JIL R 92 1) R 30 25 At PR SR 3 s BE 42 B D RE R A o FH I - B [22] 7
B FE A, R S I SR A I B AE S e IR S T (B ORI B DG 1 %) 3G iz 3l D g [ 23] 19
u, BEALHE I 1t (mirror visual feedback , MVF) T4 F B GE3E 5 Hh XU I 8 35 18 Bh Thig, X 2L id
T 38 R Y 902 B K7 JZ (primary motor cortex, M)A PE[24]. bk, ST I 25 RE i 35 o A XU
LSS FHETAIAT ERE J1[25]. DhReeSE 5 E30 KB AT JBOUL AL R Wb R 1A 3 i O o 1Y i 1) A A Jak
W AE BT T RERIK I [26]. FRATHISE KRB, Mo S AN B G54 2 L B (0%, IERE TR T3
IR RE JT . Sz, AER—FENOTIE, RO B AR 5 56 TR o0 S U5t i) e & R 2 3 o T
ATIRE . E ARSI G T TR S AL S R EARBIR R . SR, ARZE R T SZAE R ot S AN G0 AN 7
/D PR . R 2 MR AT TR SR RX — S5k

ERORIK A T AR BA A DG B R S5 A S 15t R 28U ) R G SRR AN 2525 20 7, (R LA LA SR BR P
EH T FEAR 0 S 1 B SR B SRR XS b, ARG SRR . A, K2 s R e b Ao T B
%o HHPERNE T EZERRR, UBKER T ITENNSZEN . &G, S0 I R 5
IR ZE T EORN, 1X 0] fe 5 ECEE A 1 o 18 ) JRLAE gk — 2B IR 7 R A B AR

e B

AHIE T H PR T R IS B 2RI H [HEHES 2024GDRCO01] % Bl
FlgRhzE

P R TR g .
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