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Abstract; Objective
motion and proprioception after total knee arthroplasty ( TKA). Methods

To investigate the effect of different angle isokinetic muscle strength training on knee joint
A total of 96 patients who underwent TKA
in Affiliated Hospital of Jinggangshan University from January 2021 to June 2022 were selected, aged 37-74 years, with
a mean age of 52.72+5.37 years. The patients were divided into group 0°-30°, group 31°-60° and group 61°-90°
according to the range of knee flexion during isokinetic training. Muscle strength index, clinical index and proprioceptive
index were compared before and after treatment in the three groups. The correlation between knee ROM and propriocep-
tion was analysed after isokinetic strength training at different angles. Results After treatment, the muscle strength
indexes of the quadriceps femoris and triceps crus were significantly higher in the three groups than those before treat-
ment (P<0.05). After treatment, the muscle strength related indexes of quadriceps femoris in group 31°-60° were
significantly higher than those in group 0°-30° and group 31°-60°, while the muscle strength related indexes of triceps
crus in group 0°-30° were significantly higher than those in group 31°-60° and group 31°-60° ( P<0.05). After treat-

¢

ment, range of motion (ROM) , time “ up and go” test (TUGT), visual analogue scale (VAS), Berg balance scale
(BBS) score and hospital for special surgery (HSS) score were significantly improved in the three groups ( P<0.05).
The ROM and HSS scores of group 0°-30° were significantly higher than those in group 31°-60° and group 31°-60°,
and the TUGT time of group 31°-60° was significantly lower than that of group 0°-30° and group 31°-60° (P<0.05).
The BBS scores of group 0°-30° and group 31°-60° were higher than those of group 31°-60° after treatment ( P<0.05).
There was no significant difference in VAS score between the three groups after treatment ( P>0.05). TDPM and AAR
were significantly improved after treatment ( P<0.05). After treatment, TDPM (30°, 45°, 60°) and AAR (30°, 45°,
60°) in group 31°-60° were significantly lower than those in group 0°-30° and group 31°-60° (P<0.05). When the
training angle of isokinetic muscle strength was 0°-30°, there was a correlation between knee ROM and AAR 30° after
treatment (r=-0.50, P=0.03). When the training angle of isokinetic muscle strength was 31°-60°, the knee joint
ROM after treatment was correlated with TDPM 30° (r=-0.49, P=0.04) , TDPM 45° (r=-0.52, P=0.03), AAR 45°
(r=-0.62, P=0.00) and AAR 60° (r=-0.59, P=0.03). Conclusion

different angles can effectively promote the rehabilitation of patients after TKA, among which isokinetic quadriceps

Isokinetic quadriceps muscle strength training at

muscle strength training in the range of 31°-60° can better improve the postoperative proprioception and quadriceps mus-
cle strength of patients. In the range of 0°-30°, quadriceps isometric training has the most significant improvement effect
on the muscle strength, ROM and HSS scores of patients’ calf triceps.
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Figure 1 Isokinetic muscle strength training system
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Table 1 Comparison of baseline characteristics of the three patients groups

0.8 HE IR, 04<1r1<0.6 HFEIFE,02<IrI<
0.4 KR, |11 <0.2 FEA R,

21 3AFBEERFHITLE

X AN [v) £ B2 B0 0 Sk LA S WL DI 5 TKA iR
BHAGOREAT X, 3 4 HBE R AT AR ARSIk
IHF A (] BMIT, SR B2 M 51 3% 22 R e g it 22 & X
(P>0.05), WL5& 1,

EIERAD 0°~30°41 31°~60°4] 61°~90°4 X/F P
s/ % 63.46+4.36 62.86+4.87 62.44+4.25 0.415 0.662
P51 0.584 0.747
% 15(46.88) 18(56.25) 16(50.00)
i 17(53.13) 14(43.75) 16(50.00)
BMI 23.52+3.66 23.68+3.34 23.76£3.27 0.262 0.853
AR, A 20.69+4.73 21.06+4.18 20.78+4.63 0.482 0.654
A 0.750 0.687
ZEM 14(43.75) 17(53.13) 17(53.13)
PRIl 18(56.25) 15(46.88) 15(46.88)
1E iM% 5 18]/ min 32.64+5.82 33.25+6.74 32.83+5.67 0.084 0.920
22 AEAMESEMAINEGEERTLAAS Ui R i WL R B KA D £ 06 3 56 AL
78513 JIsE I e R UL A IR RE B TR O )

3HBEIRIT IR AL ML iR B RYEES T 0°~30°4 M1 61°~90°4] ( P<0.05) , il
B TVRITRI(P<0.05) , Hid 31° ~60° 4 BB Z ML 2,
£2 3 AEHIRIS LI L

Table 2 Comparison of quadriceps muscle strength among the three groups

b5 0°~30°4H 31°~60°4H 61°~90°4H F P
I F3%H,/Nm
VRIT T 51.37+4.58 52.48+4.37 52.90+5.62 0.371 0.754
WIS 63.50+£3.47" 75.32+3.60"* 65.33+2.84 """ 6.353 0.037
MII%/]
VRYTHT 63.26+3.37 62.82+4.74 61.77+4.61 0.485 0.674
WwITE 87.52+7.76" 104.32+10.40** 86.17+8.65"* 7.832 0.014
TR/ T
YRYT T 11.13+1.21 10.86+1.54 11.08+1.24 0.314 0.846
AT IR 17.35£3.42" 19.47+2.65"* 17.28+3.64"° 7.477 0.016
oL B YR e KAy 2/ T
TRYTHT 19.70+4.62 20.23+5.38 20.17+4.62 0.297 0.867
BITIE 28.85+6.34 " 35.42+8.45*" 27.77£6.46"" 12.516 <0.001
Je LB YR e KAy 2/ T
VRIT 34.30+5.17 33.26+5.51 32.88+5.74 0.511 0.631
RITIE 48.63+7.82" 55.65+7.72"* 47.63+6.81*° 8.863 0.008
L SN R /T
BT R 4.41+1.75 4.36+1.27 4.42+1.11 0.402 0.723
BT R 6.41+£2.28" 7.96+2.84"* 6.53+£2.51%** 9.372 0.004
JE WL N B /T
VRIT T 4.77+1.63 5.04+1.53 4.87+1.68 0.461 0.690
BITIE 6.72+2.68" 8.83+2.85"" 7.40+1.61%" 10.720 0.001

*P<0.05 vs. JAITHT;*P<0.05 vs. 0°~30°4;“ P<0.05 vs. 31°~60°4,
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Table 3 Comparison of muscle strength of triceps calf in three groups

Ei=an 0°~30°4 31°~60°4H 61°~90°4H F P
I F3%H,/Nm
YRYT T 50.74+4.32 51.65+4.48 51.93+5.52 0.350 0.824
WIS 68.74+3.63" 55.28+3.45"" 56.70+£2.53** 13.426 <0.001
BIR/]
IRITHI 62.52+3.43 61.76+4.38 62.52+4.73 0.463 0.742
BT e 97.18+7.28" 74.34£10.53 " 76.29+8.82"* 8.024 0.011
TR/ ]
VRYTHT 11.76+1.34 11.85+1.76 11.37+1.28 0.326 0.833
RITIE 18.65+3.30" 16.75+£2.18** 16.26+£3.73** 6.650 0.031
AL IR d KA 3t/ T
YT RT 19.74£4.35 20.21+5.58 19.63+4.75 0.515 0.693
MEbad = 29.83+6.82" 25.72+8.70 " 26.23£6.52*" 6.442 0.033
Jet LB YR e KA Dy 2/ T
VRYT 27.31+5.23 27.42+5.17 26.85+5.73 0.596 0.624
BITIE 46.62+7.84" 33.45+7.827* 31.65+6.86"" 8.726 0.006
L S R /T
VRYT 4.35+1.76 4.38+1.27 4.41+1.37 0.418 0.768
WRIT IR 7.50+2.17" 6.15£2.52"" 6.59+£1.32"" 7.953 0.012
J LA 4 0 H e &/ T
BITHT 4.83£1.52 5.04+1.35 4.96+1.67 0.573 0.640
NEtigEl 7.74+2.65" 6.03+£2.56"" 5.41£1.62"" 8.362 0.007

*P<0.05 vs. JRITHIT;*P<0.05 vs. 0°~30°41,
2.4 3AHABEEMIGKRISRHIITLE

34 B F VB Y7 5 ROM  TUGT i [a] VAS 1F
47 BBS P43 & HSS P43 ¥4 . 3 k3% (P<0.05) ,

FET 0°~30°2H Fl 61° ~90°4H (P<0.05) ;0° ~
30° 40 fI31° ~60°2H iR Y7 5 BBS PFr 3 T 61° ~
90°4 , ERA G IT#E X (P<0.05);3 LR ER
0°~30°4477 )5 ROM HSS £y & T 31°~  J7¥Ja VAS W4 22 R LS % L (P>0.05), W
60° 41l 61° ~90°4,31° ~ 60° 4] TUGT B[] U] # 4,

F£4 3 HBFLIUG FASHRENT L

Table 4 Comparison of clinical indicators among the patients in three groups

bR 0°~30°41 31°~60°41 61°~90°4] F P
ROM/°

VRYT 88.72+6.35 89.84+6.73 88.30+7.26 0.318 0.843

bEbad= 105.52+9.17* 98.36+8.78 ** 94.75+8.35"* 6.650 0.021
TUGT Hf[a]/s

BRI HT 31.76x4.75 29.22+5.50 30.65+4.73 0.565 0.653

WIS 19.73+6.81" 15.62+8.75 " 18.24+6.54" % 7.253 0.017
VAS P45/ 41

VRIT T 4.41£1.43 4.42£1.67 4.47+1.75 0.287 0.862

WG 1.72+0.64* 1.66+£0.73° 1.65+0.81" 0.825 0.451
BBS P71/ 7>

YRYT T 34.34+2.64 35.39+2.24 35.43+2.35 0.372 0.803

WRITIE 49.56+3.38" 51.12+3.57" 46.54+2.81 "% 8.863 0.003
HSS 453/ 53

YT RT 72.72£8.30 73.95+7.74 71.38+8.25 0.448 0.746

IS 86.75+9.38 * 76.26+11.76 " 78.65+£7.31"* 7.992 0.010

*P<0.05 vs. JAITHT;*P<0.05 vs. 0°~30°4];* P<0.05 vs. 31°~60°41,
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FE(P>0.05) , SIGITATA L, {697 )5 TDPM Al
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Table 5 Comparison of knee joint proprioception before and after treatment among the three groups

it 0°~30°4 31°~60°4H 61°~90°4H F P
TDPM
R /30°
bMepagi] 4.41%0.35 4.38+0.66 4.46+0.62 0.583 0.652
RITE 2.82+0.46° 2.32+0.43"" 2.67+0.60"" 8.253 0.016
132 /45°
IRITHT 3.43£0.63 3.36+0.54 3.38+0.75 0.425 0.773
BT 2.15+£0.42" 1.47£0.32"* 1.88+0.41*% 14.263 <0.001
f11E/60°
IRITHT 3.70+0.60 3.63+0.39 3.77+0.67 0.667 0.584
RIT R 2.85+0.31° 1.72+£0.44*" 2.27+0.48 %4 12.556 <0.001
AAR
f¥/30°
TRYTHT 6.19+1.41 6.22+1.55 6.23+1.72 0.320 0.841
RITE 4.53+1.32° 3.65£1.22"* 4.13+1.23" 8.413 0.014
A /45°
IRITHT 5.92+1.73 5.83£1.22 6.04x1.15 0.458 0.762
BT 4.41£1.20° 3.66+1.35"* 4.51+1.16** 7.962 0.018
1 1E/60°
bEpagil] 6.57+1.68 6.54%1.56 6.43+1.67 0.384 0.801
RITE 4.12+1.18" 3.31+1.30"" 3.96+1.23"* 6.835 0.027

*P<0.05 vs. JRITHT ;7 P<0.05 vs. 0°~30°41; % P<0.05 vs. 31° ~60°41 .
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TDPM HJHE KM #T
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ROM 5 TDPM JoAHEHM: (P>0.05) , 553 L7 Il 95
FAREN 31° ~60° ), IR Y7 J5 LT ROM 5 TDPM
30°(r=-0.49,P=0.04) .,TDPM 45°(r=-0.52,P=
0.03) EHEEAHCHE, Wk 6,

o ARSI INZRTS T ROM 5 TDPM BIAH 7B

Table 6 Correlation analysis of knee ROM and TDPM after isokinetic muscle strength training at different angles

_— ‘%g WL TDPM 30° TDPM 45° TDPM 60°
ks /o r P r P r P
aEagif] 0~30 0.26 0.30 0.26 0.30 -0.18 0.48
31~60 0.17 0.50 -0.10 0.69 -0.18 0.48
61~90 0.04 0.89 0.13 0.63 -0.15 0.55
WRITIE 0~30 -0.02 0.94 -0.24 0.37 0.29 0.27
31~60 -0.49 0.04 -0.52 0.03 0.12 0.67
61~90 0.29 0.27 -0.09 0.73 0.11 0.68

27 ARAAEERNAINEEEXT ROM 5
AAR WHE XSS
ATR] R A5 L I 23R 9T IS R OG T
ROM 5 AAR [ AH M 2 87 45 SR R 6 97 I
X757 ROM 5 AAR LA XM (P>0.05) , % H L
ISR EE R 0° ~30°0F ,I697 /5 EE 57 ROM 5

AAR 30°(r=-0.50,P=0.03) & A Kk 45
AL Y25 fA BE Sl 31° ~ 60° B, 36 97 Jo IR 6
ROM 5 AAR 45°(r=-0.62,P<0.01) & & & H
Xtk X T ROM 5 AAR 60° (r=-0.59, P =
0.01) EHEEFCHE, Wk T,
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Table 7 Correlation analysis of knee joint ROM and AAR after isokinetic muscle strength training at different angles
X ESHL TDPM 30° TDPM 45° TDPM 60°
I ) A2 X
UET T % , 3 p » ; -
YRITRT 0~30 0.01 0.97 -0.19 0.46 0.22 0.40
31~60 0.29 0.27 0.09 0.73 -0.07 0.78
61~90 0.04 0.89 0.26 0.30 -0.28 0.27
BITIE 0~30 -0.50 0.03 -0.30 0.25 0.05 0.85
31~60 -0.07 0.78 -0.62 <0.01 -0.59 0.01
61~90 -0.29 0.27 0.02 0.94 0.18 0.48
31°~ 60° 0 JB A ML= AR Je R L 20, kg, T
3 1 i DARR A R85 AR5 A NS B i 3 I 2Rl FnA
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PAILEF 4 L], s LA g S AR e 1 . DFSRIIESE
TKA AR J5 #4778 U025, v i AL ) &
B R RTTRGEMEMZE ShEE S R E AR FRE
ML R A REREE L AR ER, %
BTG R 31° ~60° A] LB A7y ek 36 H 3 R
Je AR B AR Y Sk ILAL T3, 0° ~ 30° 78 Fil P 1% Ji
S VSR I 23t /B /NBE =Sk LWL J) .ROM  HSS
PR RO o B

SN UNZRmT DA o A TR A8 R B U1 25 AT By
ARREE SR XSO HF s R 0, AN £
4 AR DO Sk AL 26 3 L 3 I 5 BE A 0 15 R 2 R B 3 B
52, Horp 31° ~ 60° Y 2R e, RE UG LA 41 4 |
PERWLA 7R RS e 1, A B TR AR T D) RE
FIHFAWERE S, AR R BN, 31° ~60° 4 it
PN F ER S I B U ) B e G I8 6 5 N
it AU s RE | LR R KA o S
W3 AN e 39 1 35 = T 0° ~ 30° 41 Fl 61° ~90°
24, {H 0° ~30° 20 AT /INEE = S UL 36 b i 2 8 1
31°~60°41 1 61°~90°4H , DUk WL T i Y = 2234
g1, AHEIBCEL AL B MIAIL 1B A LA TRp AL, et
eI TR E M T B2 sh D) REE SCHE . B
WAL A 3 B LR P9 AREWL, P AL B 4 i 2
50° iz s P A LT 5 R BOVLAR A 50° ~
60°3J2 Ff1 | BE 7% P i B 4 5 IR O 1 AR | I O i i

PSR S, AR T ARG X IIRE IR

PEdiE TKA AJ A 6 f B2 45 LS Zexd i
H ROM | JAE 515 R Pk B O 1 T i 2 4 A 3 4 ok
LAERA AR 253 U CT Kl s,
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J7Ji TDPM (30°,45° 60°) Al AAR (30°.45° 60°)
FAREY) WEAR T HAR AL, ARSI Gt v] LU
BE TR, HE ST A PRI 5 - T e 2
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