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Fery R LR L M MR AT 7 R A PO T
BRIEE', EEEE', REE', BaOf, ARE"
(L ACRAS BB, INARTERE 2500315 2. VLA HRAb AR ESBE, TLA5477H 225000)

WHE. [BH] MRS EAHEE (high tibial osteotomy, HTO) BXA & ML/MR LYK (platelet-rich plasma, PRP) &7 HE P
HHR (medial knee osteoarthritis, MKOA) ¥4, [FiE] BIEM: 1T 2016 4F 12 H—2020 4F 3 A ABEUIA Y 88 i) MKOA
BH MG IR R, MRIEEBAEEE R, HEHES =4, 29 #l47 HTO (HTO 4), 31 #il47 PRP (PRP 4), 28 #ilf7 HTO
PRP AT (HAEH). WEREHETFTARY ., MU GEBRE . [ER] ZHEEHIRERTAR, R Eifkae, HikkE
Pi 18 MALUE., BEUHEANFIGEEIMNEBER T HT0 4 (P<0.05). ARJGHERAHER, =4 VAS i34 B/ (P<0.05),
MY A ROM il KOOS PEA R33N (P<0.05) . ARaT =41 Lidfstri s RH g2 (P>0.05); K6 4H, &
4 ERFEbRE BT HAMI4] (P<0.05); AKUKEfDT, HTO 4 MEGHEEKIH B ENRT PRP 4 (P<0.05), MEA4S
HTO H#51T0r 2557 Tegeit2= i 3 (P>0.05), AT, SARFMHAL, ARG RIZSRREEVIN, HTO H5E-AHMKIEMA (femo-
rotibial angle, FTA) . JRE B NMIA (medial proximal tibial angle, MPTA) 4@ 3 03#% (P<0.05), {HPIIIZ Kellgren—Lawrence 43
FICWEUA (P>0.05), AHRAFIA]S, PILLR] FRARIER 22 R TG L (P>0.05), [45i8] HTO B4 PRPIRYT A
FUCEIRCTIIRE, S, R THEMR—IRYT .
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High tibial osteotomy combined with platelet—rich plasma for medial knee osteoarthritis / XIONG Zheng—gang', CUI Peng—
Ju', ZHAO Yang—yang', GAO Hong—wei’, ZHENG Jia—chun'. 1. The Second Hospital, Shandong University, Jinan 250031, China; 2. Subei
People’s Hospital, Yangzhou 225000, China

Abstract: [Objective| To evaluate the clinical outcomes of high tibial osteotomy (HTO) combined with platelet-rich plasma (PRP) for

medial knee osteoarthritis (MKOA) . [Methods] A retrospective study was conducted on 88 patients for MKOA in our hospital from Decem-
ber 2016 to March 2020. According to doctor—patient communication results, patients were divided into 3 groups, 29 patients received HTO,
31 patients underwent PRP, while the remaining 28 patients were treated by HTO combined with PRP (the combined group) . The periopera-
tive period, follow—up and imaging data were compared among the 3 groups. [Results] All the patients in the 3 groups had the corresponding
procedures performed successfully without serious complications, and were followed up for more than 18 months. The combined group re-
sumed full weight—bearing activity significantly earlier than the HTO group (P<0.05) . The VAS scores decreased significantly (P<0.05) ,
while the knee flexion and extension ROM and KOOS scores significantly increased in all the 3 groups over time (P<0.05) . Although there
was no significant difference in the above items among the three groups before operation (P>0.05) , the combined group proved significantly
superior to the other two groups at 6 months after operation (P<0.05) . At latest follow—up, the HTO group and the combined group proved sig-
nificantly superior to the PRP group in terms of abovementioned scores (P<0.05) , while there were no significant differences in the scores be-
tween the composite group and the HTO group (P>0.05) . Regarding imaging, the femorotibial angle (FTA) and medial proximal tibial angle
(MPTA) were significantly improved in the HTO group and the combined group both immediately after surgery and at the last follow—up (P<
0.05) , but there was no significant change in Kellgren—Lawrence grade in the medial compartment (P>0.05) . At the corresponding time
points, there was no significant difference in the above imaging indexes between the two groups (P>0.05) . [Conclusion| This HTO com-
bined with PRP does significantly improve knee function and relieve pain, which is superior to any single therapy.
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R E X R (knee osteoarthritis, KOA) %
T 50 Z LA AHE, 2 aek 3.8%M A0 2 HE
N LT BB AIEIRTT KOA I FEZRA, HET
NTRATYE I A fir, R TFAR F 2 XAE IR >60 2
PR G R R, HOCTEREIIR, RIFITE
RAEZ , ARMERBIBUIAIFRCR 0 BRI X AR <
60 & s A JIIE SR, HIBRSCTTRIE , RN
= H R (medial knee osteoarthritis, MKOA)
R 2 FIRBOCTT A R BB AR . R EEETIE
A3 45 12 B = AL #K B B T2 R (high tibial osteotomy,
HTO) . JK B ig i # & (distal femoral osteotomy,
DFO) 45, BERCHEEETR, BAATERIE M
JEER . WA AER I, HARGEARAAR A RE %
BRIV PR ZE , e AT O B i L4
f s E ML/ IS (platelet—rich plasma, PRP)
JEI A2 A FTRYT KOA A R0 7

ST UL ENSE, B AT RO, b ies
JE s PRP AT G ACE B, SEZRSCHTIRAE .
TER BB BE ARIE S PRP IRYT MKOA Al LIRS
BRI R ES R, itk ASHIESE WU 53 B AR
HTO #F . PRP KA NS, PAK HTO BKE PRP ifi
JT KOA (I FREE R, RIEIATT KOA $2{t5%

1 HAREFE

1.1 A SHEER R E

PAFRHE: (1) BEFER<60 &, iz FAR;
(2) DAFsEdR R, #ARH2 0 MKOA; (3)
KNGS EIA R, MBI <100, A B E >
595 (4) BRSEIRIT>3 AN A, SCRAME; (5) Ffii 18
MAVL, R,

HEBRARAE: (1) SAEMESURP M R . B
FrgiAss (2) BRI 485 (3) T H Lo I 4550
S DRE BN IRERET; (4) BREEE; (5) 14N
ez ST RIFETF AR (6) AT .
12 — Bk

B 434 2016 4F 12 H—2020 4 3 H AR fE 8
BHICIG ) MKOA B3 IR IR TR, £5F & L briERy
AL 88 i, ARYEEEE SR, KR S =
g, Hrp, HTO 4129 i, PRP 4131 i, & &4 28
Bl =L BE AR — M PR LR 1, R M
A BMI, R, M5 — R 22 R g i X
(P>0.05) . ABIFEIHRISA B Z: 5L 2 4iifE, i
B AR T A R
386

K1 ZHBEAWN—BEMSLR

HTO 41 PRP 4H BEH

LD (n=29) (n=31) (n=28) g
S (%, xss) 57.6+2.4  57.3+3.5  582+3.1 0.653
P (B, Hito) 12/17 13/18 10/18  0.867
BMI (kg/m®, Xs) 248+13  24.6x1.5 247+17 0.683
e (4F, %) 6.2+2.1 5.0£2.6 6.12.3  0.152
s (i, Ze47) 15/14 17/14 12/16  0.639

1.3 BTk

HTO 41: 17iEE Lomiil 6 em A1 ET, HE524
THRHE, WEAE BRI G S5 T T
3 cm HY R AN 1A HE B SR AT A 2 M 2.5 mm TR
B, BOURERIE CLER, IS EEE, EEAEIE
HHMUL) 1 em 5 TR IRIX . RHEZ B I E G
TEAIAECE TR, ZARFIE SR . BT B2k
L Fujisawa 51, SHRIEE . ARHERRRAL A T2 KN
FEEI, hEREEsERTIN .

PRP 21 : ARH[IE RSB N HT# kB4 i 40
ml, il PRP. BEHBCEEMY, i E SR, HiEE
R A SC T RN BERE A, T — IR EA 4
Ha 5 19 PRP 28 B ZF qITE A SCTHY i, TS IS Ja A
BEOCTT 3~4 W, B 2 JAITES 1K, 523 IR

KA MUETJIEE HTO 24, PRP 4% 5 i2:17]
PRP 2, 7EfiE FARSEROCHIYI G, iR #l
PR G () Bt DA R A5, R 45 9 PRP 28 K58 T
AR, WO ST, R A G
)%, 45 2 VRS 1K, #2831k,

ARIFE 1 d TR EATIIE K WU KBRS 15 5,
I ELIR 4 =z 3l 200~500 W, BRI S, ARIIE
U H JCHI S i BT AR B AR X5 £
ek, IFITREMTRESE . 1 DARIT2EA, )
PR N Lt — 8 S DR A
L4 PSR

WCSRIAITIIRORL . SRR BT (Vi
sual analogue scale, VAS) . ISt 58 75 R
4+ (knee injury and osteoarthritis outcome score,
KOOS) J [ 3¢ 7 J& f 7% ) £ (vange of motion,
ROM) PFH Il RAKCR o ATs2 Gk, it i A
(femorotibial angle, FTA) . F& 8 LB MM (medial
proximal tibial angle, MPTA) F1AZH 5 ff (posteri-
or tibial slope, PTS), icl 5% NIl % Kellgren—Lawrence
(K-L) 732k,

L5 GEiterik
K H SPSS 25.0 BAEX EAR At AT G2 0. 1
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WHAE DL 7 £5 ROoR, WRHRIESSME, RAHRRE
BhEMNT, WIHECRA LSD ¥ Wk RIEIES
R, R Krushal-Wallis H K555 . T ECFRER H o«
K9 sl Fisher ¥EHAK Y . SFHGORERA] Krushal-Wal-
lis H Ky, P<0.05 h2E5s A gt = m L.

2.1 FIFEARBIOR

S BAE BRI TR, Rk &AW
25 M Em 0, HTO AR H B 2 12 B 4h
& UM, A AR I 1 BIIE & S5 5T Wt
2 R HEIR BB R S HANE E, IRaE Y AT
MEING, HIeHEE . RE&40 0¥ —a
G, TCUI G T R K A SR R O A .
RIPGER L 2. H PRP &S00, AIEAETFAR
Yo, b FOE R, HORJE B AT E
HTO A SHEE T OKE  Rp kg, S0
UOBC R F W AT B B ) 22 e g ik B L (P>
0.05). PRP ZHFARMFE] A Bt ] i 2570 T 55 4R P
4 (P<0.05).

F2 SHEEEFREAM (7x) SHE
. HTOZ{  PRP4 BAH
i (n=29) (n=31) (n=28) i

FARESE (min) 89.549.0  9.3x2.4  91.6x10.0 <0.001
YR EKE (em) 8.2+1.0 - 82+1.1  0.909
AR ffii e (ml) 93.3+7.4 - 94181  0.685
ARHEMRE (K) 8.4+1.2 - 8.6x1.4  0.577
THUTERE () 4.6+1.0 - 4.6+1.0  0.826
FEBEmFE (d) 101219 43x12 931220 <0.001
22 BEVISER

FA R EYARBEDT 18 A LA b = BlT45 R
3% 3, A A5 0N EE SR R R T HTO 4]
(P<0.05) . RJGHERFHER , —4HBH VAS 17533
W E W (P<0.05), BEf)E ROM A KOOS F453 i
FHN (P<0.05) . AT =4 VAS W4 . AR E
ROM K& KOOS /7 W Z 5 ¥ LGt 2 X (P>
0.05), RJjg 6 MH, BEHEiRERY B ERTH
4] (P<0.05). AKKFfV, HTO 4 E G451
SR T PRP 4 (P<0.05), BE4&45 HTO 4
BV EFRGAE L (P>0.05), Bfia 441
BE AR ARG | WA AT ARE, BT
KFAR,

2.3 ARV

WARFBIEPR LR 4. PRP 4RI 14k, Pt
ATECREFE N . SRR, ARJE BPZ0 KoK kb
Vi, HTO 4 5% &40 FTA fi. MPTA fi. PTS ffi
P Eosg (P<0.05) (& 1), {HpM%E K-L 532
T H AR (P>0.05) . AN IR, #5410 ks
GAEIR I 2 F BTG4 L (P>0.05) . B
o, BN HE FTA K MPTA A5 1°~3°A [a] 5 B 14 £
EER . BERRBEV, £41E5 5 N E ST,
HTO 41 2 iR e atHmse, Ea4l 1 Hlkik st

A
3 3t i

H AT AT 48 65 2 DL EARERIE R N
8.1%, WEEMEXRTT REFRE RIS 53% " ", JPHEY
M) 6 A 9 . HTO R U 5 A2 5 M A 56 45 1] 25 R
FIFEAIERIE , JE—R AR YT A e R A Ty
I EAR 758 12, Choi 25 1 BFSY R R HTO A J5 15
IR RN 60% ;5 Edgerton 47 X R ] DFO iy
() 24 BB AT TREVT, KB T1%H) G 13
8.3 AEMIBEY AT RAFE LB 4 R . HZ, HTO &
SRR — N [E) 22 8 K 7, AELS B R 1) 2 7 1
F1, ANBEEL B SR AR I i R L R
PRP JAYT 5, I R 2R A 25 400 g T P 400 i s Ak
HF. gt Ee-1. RReEEAR-1 T
B, RUIES PRP HAHURIEN; A4 2% -
10, FEAEKMIT . PDGF Hifk ., TGF- B1 /K&
ERAL, % IEJE PRP MG RAE M ZE R . E 5%
RETE ., BRSRAEREA-2. 2 B JFEHE A I
KA E BN, UERH PRP A FH T BEXT AR TE A
B

AR LI, HSEZHETFAREBEML, PRP
HAEAR G ST RO 322, 5 R H A W s
HFIE TR, TCRMGEROCTT RIRARAS, i —fa]
FIESIFREAFAE, FEORERRELRAE, %20 PRP
PEECE AR R ROR o T RE i T I 4 580 PRP
SN, HIES T PRP L M AR BB A K B AEH .
HHEMABFLERE 6 A KM I8 B A0L T HTO
4, % & PRP R UFFCE A BUNAE HZH B B, 24
B PR R TR R . RUISE D R A R
N, RTTECERE 4~8 JE T AT WA X AR gH
B, BB MO T R Y 322
JER . HET WLAE ARG B A I AR I 8 s
HEMA ST R R ZEARZ, MR &

387



3L HS W
202343 H

T LSRR S
Orthopedic Journal of China

Vol.31,No.5
Mar.2023

&P R RIRE B AS MOR S R
B HATUCH AR R BB R R, B
ARSI BROR, B BEA S, RS BT A I ] B
K, XNIRemE 2, MM, St
M, BRI A B e, Trieb ™ RAFIAHAR IS
<65 %, {H Flamme &5 " 3l i <A BE DTN A AT

B/
5

AR EFILLXT W ZE . Schuster 55 " F5E %
B, 10 “EBEDTRY 79 B OCTT [ (50.9+7.6)
2] A 8LI% AT ZIRTFAR . AT, Haf
HTO ] figxf 2 8 # s AfE, [HECS PRPIRYT,
SR ARSI BB B AR RE TR A R,
i — IR

x3 ZHABEHHER (75) SEE

LD P ) A, HTO 241 (n=29) PRP 4 (n=31) BEHH (n=28) P
e MTEE A (d) 66.2+8.4 - 61.39.1 0.037
VAS 143 (43) AT 7.1%1.1 7.0£0.9 7.2+1.1 0.850
ARJ 6 A 2.7+1.1 2.9+0.8 2.121.0 0.004
ER/ ] 1.2+1.2 2.1£1.2 1.31.1 0.005

P1H <0.001 <0.001 <0.001
[ Mg ROM (°) P Ni] 102.8+10.8 106.8+10.9 104.4+13.1 0.395
ARJF 6 1H 113.6%9.5 112.2+10.9 119.4x11.6 0.029
R 124.4+8.1 119.1£10.0 126.3+10.9 0.017

P{E <0.001 <0.001 <0.001
KOOS % (%) R 55.6+11.3 58.0+10.3 55.4+10.2 0.698
R 6 4~ H 77.1+11.3 74.0+13.7 83.1£10.9 0.006
ERIi] 87.1+7.4 79.6£12.5 86.6+7.1 0.019

P{E <0.001 <0.001 <0.001
KOOS %iEtk (%) AT 56.3+10.1 55.3+10.63 58.3+10.7 0.644
NEEEOE! 79.2+10.3 75.5+11.5 85.6+8.7 0.002
R 87.1+8.6 80.749.6 90.2+8.1 <0.001

P1H <0.001 <0.001 <0.001
KOOS 2E3f (%) AT 55.9+16.2 55.5+14.7 56.1x13.5 0.988
E NN E! 84.8+7.8 81.0+7.4 88.7+7.1 <0.001
ER/ ] 88.7+7.0 85.9+7.3 90.1+6.7 0.009

PAH <0.001 <0.001 <0.001
KOOS i35 (%) AT 51.2+10.0 48.7+11.3 48.9+10.1 0.569
ARJF 6 1H 73.149.6 67.6+10.2 77.9+9.6 <0.001
R 77.2+9.8 73.6+9.4 81.1+8.0 0.002

PE <0.001 <0.001 <0.001
KOOS LT Jfikt (%) ARH 52.849.4 53.2+10.1 55.4+8.8 0.527
I NEEEE! 74.1+7.6 69.6+10.9 78.4+7.7 0.003
ERUii] 82.8+9.1 75.2+12.9 83.0+8.3 0.039

P{E <0.001 <0.001 <0.001

AT R I, T A AR IHBE T T
— B RYIT R P, ST AS R R FTA ) MPTA
PG AR E 2k . Wang 25 ™ (B9 A7 78 IR BE
5, AN EAR SR BB RN 5 RS 5CTT AR
PIE, L B IR P R B HTO AR5 7 IE 222K A 4
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R, EERE T RIENLUIEE, WA
JELUTIF M SE T 23 (0], (A FTA R IE &5
B F SR 238, Martay %5 ) B BIF57 45 51 1
N, BT R E A IE B R R 62%~65%
2 3.4°~4.6°5M R, EBEAL T M T3, (BT
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isMula =LA faks . Araisess >k, X K-
L Mg b, EHMIAEAR, HIFRRE KA RKH
BRI X T K-LT RS R E TR, AiEm
W IE BT AR R 5 SR & B . Sethi % ™ 1A
1, HTO ARJ5 NI R 3°~13° 4 RE BS54 ) i 1Y)
BOR . RIE, AR BE PTS B AE R
FEH AN, AN PTS U 1) 4 S e T

FITF BB TR AR A0 B, 2 SRR 1) i 2 o7 3
HF G T ama =, BEra e, R
Wl I B R, AT AMGE AR S PTS #4 KAy nf
AE 2 T UL, ABFIEIA N v AR 5
O A ™ o AR B T VP AL T B IE ) FTA S MP-
TA, MR A S5 IE A B 208 2 R T g

x4 ZHBEXBGTIHERSER

Bzt P ] HTO 4 (n=29) PRP 40 (n=31) Had (n=28) P{E
FTAff (°, %) ENif] 181.5+3.2 180.4+2.3 181.9+2.6 0.121
AR S5 R Z 173.9+2.1 - 174.3+2.2 0.444
RIKBEVI 175.5+2.1 - 176.0+2.0 0.397

PAE <0.001 - <0.001
MPTA ff1 (°, xs) AR 80.1+4.0 82.1+3.5 81.0+3.1 0.098
N 92.9+4.0 - 93.3+3.8 0.528
ERIii] 91.0+4.3 - 91.2+4.9 0.571

P1H <0.001 - <0.001
PTS ffi (°, Xs) AR HT 8.5+1.0 8.3+1.0 8.7+1.2 0.382
AR B2 9.3+1.0 - 9.4+1.0 0.761
ERICi] 9.9+1.0 - 10.1£1.0 0.438

PH <0.001 - <0.001
WS K-L 2%, VIVITIV) A 5/8/11/5 9/9/9/4 4/8/12/4 0.384
ENEEE 5/8/11/5 9/9/9/4 4/8/12/4 0.384
KK 6/10/8/5 8/8/10/5 7/9/8/4 0.942

PAE 0.806 0.851 0.514

F 1 B, B, 57%, AR 74, 1740 HTO M1 PRP {H416)7 (E&41)
1b: RIGEIZI PR K X 26, FTA=173.5°, MPTA=90.6°
TR R

MPTA=173.5°
TA=89.4° 1d: B RIS, ILE IR

25 Lk, HTO B PRP 2R FIGI T E &
TRE—FEAFR T, FEAR)S R RA DLBACR,
AR TR, BRI UIfE. PRPIRYT M
REEM IR B TR, EXTRCTTAREE, )

HIWAT HTO MUAE R R4, BriEmie .

®

la: RETFIAK X 5, FTA=181.3°,
le: KIRBEVI TR 2K X & A, FTA=176.1°, MP-
le: RJ5 2 55k, DUBEE PIONBRAR BB =

AWIFAFAERRRIE: (1) BEVIR RS, Hah
A B A s (2) 32 Filge 2 R BRI, X T
PRP JE 5 e JEE i {1k SO 1 2 2 I S RO B
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e, AR5 (3) WA RV ] A 2k
Vi, X REE MR GT; (4) PR IETRZ — R
MK, 2 E EOESZ B, 458 Ll fes™
Hefiifirs (5) T AAFRREI, AR IR A ER 1
MBI, RTRER MR ST P A RE PR 23
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