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Clinical study of modified high tibial osteotomy combined with platelet-rich plasma in the treatment of moderate to
severe knee osteoarthritis
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Medicine ,Beijing 100029, China;2. The Third School of Clinical Medicine ,Beijing University of Chinese Medicine ,Beijing
100029, China; 3. The Third Affiliated Hospital of Beijing University of Chinese Medicine ,Beijing 100029, China)
ABSTRACT Objective To evaluate the clinical efficacy of modified high tibial osteotomy combined with platelet—rich plas-
ma in the treatment of moderate to severe knee osteoarthritis. Methods From January 2021 to March 2022, the clinical data of
60 patients with moderate to severe knee osteoarthritis admitted to the Third Affiliated Hospital of Beijing University of Chinese
Medicine were analyzed. Among them,30 patients were treated with modified tibia high osteotomy combined with platelet-rich
plasma as the observation group,including 12 males and 18 females,aged from 51 to 74 years old,with an average age of
(64.37£5.72) years old. The course of disease ranged from 1 to 7 years with an average of (3.43%1.41) years. Thirty patients
were treated with modified high tibial osteotomy combined with sodium hyaluronate as control group,including 10 males and 20
females,aged from 50 to 78 years,with an average age of (64.33+8.18) years. The course of disease was 1 to 7 years with an
average of (3.30+1.39) years. Knee X-rays were taken before surgery and at the last follow-up,and the changes of lower limb
bearing-line ratio (WBLR) , proximal medial tibial Angle (MPTA) ,femoro-tibial angle (FTA) and posterior tibial slope (PTS)
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were compared between the two times. Visual analogue scale (VAS),Western Ontario and McMaster University Osteoarthritis
Index (WOMAC) and Lysholm score were used to evaluate knee pain and functional changes before surgery and at 1,3 ,and 6
months after surgery. Results The wounds of all patients healed in stage 1 after surgery. All 60 patients completed treatment and
follow-up , with an average follow-up duration of (8.08+1.75) months,ranged from 6 to 12 months. No serious adverse events or
complications occurred. At the last follow-up, WBLR , MPTA and FTA were significantly improved in both groups (P<0.05). At
the last follow-up , there was no significant difference in PTS between the two groups compared with pre-operation (P>0.05). At
the last follow-up, there were no significant differences in WBLR, MPTA ,FTA and PTS between the observation group and the
control group (P>0.05). The VAS scores, WOMAC scores and Lysholm scores of both groups were significantly Modified with
time after operation (P<0.05). At 1,3 and 6 months after operation, VAS score, WOMAC score and Lysholm score of the ob-
servation group were significantly better than those of the control group, with statistical significance (P<0.05). Conclusion For
patients with moderate and severe knee osteoarthritis, modified high tibial osteotomy can significantly correct lower limb align-

ment,and combined with platelet-rich plasma therapy can further significantly relieve knee pain and improve knee function, the

effect is better than combined with sodium hyaluronate.
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Tab.1 Comparison of baseline data between the two groups of patients with moderate to severe knee osteoarthritis

a5 G R (res)/ % 5/ 51/ %ﬁslﬁﬁ%ﬁ%{z K-L 53¢/ EEs (@ )/
i3 zemn A (es)/(kgem™) Tg Mg Mgk NV o

WA 30 64.37+5.72 12 18 17 13 28.012.99 0 0 16 14 3.43:14]

X IR 30 64.33+8.18 10 20 15 15 26.5123.24 0 0 17 13 3.301.39

A 1=0.018 x'=0.287 X’=0.268 1=1.881 X'=0.067 t=0.992

P {ti 0.985 0.592 0.605 0.065 0.795 0.714
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Tab.2 Comparison of imaging indexes between the two groups of patients with moderate to severe knee osteoarthritis

- - WBLR (xs)/% MPTA (x:£5)/° FTA (x5)/° PTS(xxs)/°

AH AWK B AHI AU AHI B AH AWK B
ML 30 1873+3.18  62.33+1.01"  80.93%1.55  92.93x1.51°  183.83x1.12 174.70+1.06°  10.37+1.24  10.28x1.177
X4 30 18.97+3.71  61.97+1.87%  80.83+1.84  92.57+1.38"  184.00£1.08 174.57+1.01° 10.83£1.39  10.75x1.31*
t{H -0.261 0.946 0.228 0.982 -0.587 0.501 -1.341 -1.458
Pl 0.795 0.348 0.821 0.330 0.560 0.618 0.185 0.150

e HARRET AL, "1=23.653, P=0.000;%t=30.255, P=0.000;“t=4.793 , P=0.000 ; *4=6.759 , P=0.000 ; “t=-23.146 , P=0.000 ; ‘=—17.449 , P=0.000 ; "t=-21.593 , P=0.657;
%1=-35.694,P=0.528 . WLELLA YK Vi I [5] 24 (8.00+1.68) 4> 1, Xof ML AR WK Bii 175 I 1] g (8.171.84) A, WG ALAR UK B 17 Ief [1] LU 2522 S o Ge 1124 7 L (P>0.05) ¢



+332- A5 2025 4F 4 HEE 38 %5 4 8] China J Orthop Traumatol , Apr.2025,Vol.38,No.4

1 G, 4,63 % UGB ST R A AT B0 R R B o (0B AR BRI/ LIEIRYT 1, 1b, Tew AT RURE S5 1E 0437 e T BB 3 1 42 1
X R 7R I 2N RS SO AW 0 24 A B S e A IS B AT P e A ISR A BHIREIE 1. AR HR 5GSBS fi 2 BT IR AL 1 G L Y
00 i) = R PR, AT AR B Te AR PR RUE XSG N ST PRP 1, 1g, Th ARG 6 A UUR G IE ML & R B B s i 4 X
SRR 7R BT I ) 4R 06 I A A ] =

Fig.1 A 63-year-old female patient with osteoarthritis of both knees, the right knee was treated with modified high tibial osteotomy combined with platelet

-rich plasma 1a,1b,1c. Full-length film of both knee joints in anterolateral and lower limb weight-bearing position before surgery, internal shift of lower
limb force line and abnormal biomechanical Angle of knee joint before surgery,showing degenerative changes of right knee joint and varus deformity of
right knee joint  1d. Arthroscopic lateral compartment cartilage degeneration, medial compartment cartilage wear, lateral compartment cartilage is better

1e. Intraoperative injection of PRP into the osteotomy area and joint cavity ~1f,1g,1h. At 6 months after surgery full-length films of both knee joints in
anterolateral and lower limb weight-bearing positions after surgery,and the line of force of the lower limb of the patient’s knee joint was corrected to the

lateral compartment during follow-up
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Tab.3 Comparison of VAS between two groups of patients with moderate to severe knee osteoarthritis at different time points

215 L2 ARH(exs)/ 5 AR LAH (ues)/50 RG340 H (ves) /50 RJa 6 4 H (ves) /50 F{H Pl
LR A 30 7.500.94 0.97+0.62 0.4320.50 0.13£0.35 543.857 <0.001
Xt IR AL 30 7.37+1.00 1.77+0.82 1.27+0.58 0.50£0.51 476.925 <0.001
LA -0.428 -3.846 -4.718 -3.027

Pt 0.669 <0.001 <0.001 0.002

x4 MHPEEREXTREBELERE R WOMAC T4 L&
Tab.4 Comparison of WOMAC scores between two groups of patients with moderate to severe knee osteoarthritis at

different time points

) P (55 )/ 50 fRLBE (x5 ) /50
avi - i — - - - — - N -
ATl AE1IAHAH  ARE3IAMA ARFE64MH AT AEIAA RE3HMA RE64MH
WLEZ 20 30 26.23+1.54 20.38+2.14" 16.13+2.81"% 9.33+2.11" 13.26+0.89 10.09+0.93 8.18+1.02% 6.29+0.99°
YHHEAL 30 27.69+1.88 21.73£2.50”  18.44+1.84"  11.48+2.01"  13.24+0.34 10.1120.782 8.25+0.80 7.57+1.01
t 1l 12.473 -2.171 -6.394 -5.489 3.587 -2.185 1.583 -4.981
Pl 0.381 0.032 <0.001 <0.001 0.820 0.539 0.102 <0.001
KATINRE (x2s)/ 53 Ry (s )/ 57
am - e — - - - — N N -
A KE1tA  RE3IHPH RFE64H A iy AE1IAA RE3HMHA RE64MH
Mg 30 78.57+4.89 54.89+3.01"  48.19+2.08"  37.65£1.90° 117.73+x17.29  85.10+1.81"  72.40+3.41°  53.37+5.65°
X} R 4] 30 81.21+5.34 56.28+3.48® 50.14+3.29* 39.37£3.36%  122.30+16.62 88.17+3.30 76.43+4.80* 58.40+4.64
t{H 3.587 8.198 15.382 -10.482 -1.043 -4.462 -3.753 -3.768
P 1 0.104 0.312 0.306 0.385 0.301 <0.001 <0.001 <0.001

5 R H A, Me=13.584 , P=0.000;"%=10.493 , P=0.000;"%=3.692 , P=0.000 ; *1=4.759 , P=0.000; "t=—4.276 , P=0.000 ; *t=—3.199 , P=0.000 ; “'t=—4.694 , P=0.000 ; 1=
-5.289,P=0.000;%=-2.584, P=0.000;“=—-4.283, P=0.000; “t=—1.553 , P=0.000; “t=—2.574 , P=0.000; "1=14.439 , P=0.000; " =17.332, P=0.000; "1 =28.586 , P=0.000 ; *1 =
30.275, P =0.000; % =20.594 , P =0.000;% =18.473,P =0.000;" =-42.193, P =0.000;"% =-37.291,P =0.000;" =—18.334, P =0.000;* =-15.392, P =0.000;" =—4.289,
P=0.000;4=-5.296, P=0.000., P2 145> LA, F 1y =718.271,P<0.001; F 1 3=13.009,P=0.001; F .. ,=0.695 , P=0.559
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xS WMHEAPEERBSXTRBEARERE K Lysholm if 53 b &
Tab.5 Comparison of Lysholm scores between two groups of patients with moderate to severe knee osteoarthritis at different

time points

BEAT (xs)/ 5% Y (xxs)/ oy A (xts )/ 5y
4157 (ke - N N N - N N N - ENE N ENE
A Hl A Hi A i
1+~ 34073 647 I3 3473 640 1~3 348 641A

3.13+ 3.58+ 4.11+ 477+ 2.38+ 3.89+ 423+ 4.54+ 9.13+ 1538+  16.59+  17.33+

W52 30
g 0.56 0.88" 0.53° 0.14° 0.58 1.01¢ 0.79¢ 0.43® 2.11 2.32M 1.12% 0.66"

3.12+ 3.46+ 4.64+ 4.67+ 248+ 3.32+ 4.14+ 4.68+ 9.54+ 1439+ 1548+ 16.46+

41 30 - ,
078  0.59° 048  075°  1.02 0482  0.89¢  047° 122 1.89% 153" .58

i 14294 2583 -1483 -2482 8382 -4282 2482 5381 10844 -1.539 -4.293 -4.981

PAii 0784  0.103  0.021  0.062 0709 0031 0113 0083 0681 0012 0024  0.029
AR (x£5)/%p PR (x5) /0 K (s ) /5

5 738 i ARG ARG ARG - ARG ENE] ARG R A5 ARG AJe
L4~ 340 64 )] ) 3400 64 I3 34MH 614H

9.57+ 18.42+ 2051+ 2134+ 934+ 19.68+ 2337+ 2421+  7.48+ 8.23+ 9.38+ 9.48+

2.38 121" 0.79% 0.85° 2.29 1.49" 1.10° 1.20° 1.12 0.89" 1.018 0.68%
— 20 949+ 1650+ 1857+ 2032+ 10.05+ 17.39+ 1930+ 2232+ 688+ 723+ 862+  9.11x
2.19 1.54” 1.26% 1.79° 2.19 1.487 1.57* 1.06° 1.48 0.73% 0.694 0.42'
i 8391 -7.381 -5291 -8.302 2109 -3.593  -2.194 -14301  9.301 2403  -1.493 5.201
Py 0.812 <0.001  <0.001 0.016 0.389 <0.001 <0.001 <0.001 0206 <0.001  <0.001 0.184
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WLEE A 30 )
1.35 1.05" 0.58" 0.51" 0.49 0.65™ 048"  0.15™ 478 2.05" 2.06" 1.34"
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" 0.84 0.68"> 0.91* 0.58' 1.42 0.57"  0.68™  0.61" 3.02 2.33% 2.38™ 1.57"
¢l 9.353 2.402 8.391 8.492 12391 5.392 6.489 5.341 0.613 13238 11480  9.815
P{H 0.295 0.104  0.539 0.582 0.771 0.581 0.492 0.683 0.542  <0.001 <0.001  <0.001

o SRR, 1=-3.583,P=0.031;"%=-5.291,P=0.017;"%=-4.227 ,P=0.008 ; “t=—1.849,, P=0.012 ; “=-2.695 , P=0.000; *t=-5.392 , P=0.000; 't=12.493 , P=0.024 ;1=
15.392,P=0.026;1=-12.291,P=0.001 ;#4=-9.487,P=0.001;*1=5.694, P=0.000;*%=9.382 , P=0.000; "'t =-15.393 , P=0.000; "t =-16.498 , P=0.000 ;"1 =6.493 , P=0.000 ;"' =
15.392,P=0.000;"t=-39.421, P=0.000;"%=-36.195 , P=0.000; 't=15.291, P=0.000; %=18.031 , P=0.000 ; *t=-12.592, P=0.000 ; 4=-8.197 , P=0.000 ; “t=—15.201 , P=0.000;; 4=
21.396, P=0.000;""t=31.492, P=0.000;"=42.193, P=0.000; "t=-18.393, P=0.000;*t =-26.291, P=0.000 ;7% =-21.591, P=0.000 ;% =-28.671 , P=0.000 ;*'t=-3.191, P=0.015;
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