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HE. [Hr] HIREEMRE (high tibial osteotomy, HTO) BXAKTHHEHL (arthroscopic debridement, AD) I Ifil/IMR Il
¥ (platelet-rich plasma, PRP) 715 NIEFHATTBEAMIE 75 % (medial knee osteoarthritis, mKOA) MIGIRIT AL, [Frik] [IEHE:
S3HT 2015 4F 11 A—2019 4 7 AABER AT HTO 1697 mKOA 33 i35 . RIS EREEER, 17 47 HTO+AD+PRP J&Y7 (B
1), 7516 BT HTO VYT WAL T AN . BV SGE4 %R (SR ] MALRE T AR SER. MATAREE, 910 8K
B ARibinE . YID@E . TRt TR R AR RI2E TS L (P>0.05) . T BEBIERREDT 30 N H LLL, BRA4lk
52 584 B IR S 1E] B35 5L T HTO 41 [(58.124.6) d s (66.1+4.0) d, P<0.05], R IR, Widl VAS Al WOMAC $E4334 B 250>
(P<0.05), Tfij Lysholm 1 HSS PEAM4 B EHMN (P<0.05), AR LAFEPRINZE R TEH 42 X (P>0.05), KK, KA
ZHAE VAS [(2.4+0.5) vs (2.8+0.5), P<0.05]. WOMAC [(18.422.0) vs (23.7+2.5), P<0.05], HSS [(80.8+3.0) vs (73.3+2.5), P<0.05] Fl
Lysholm 343 [(79.1+3.6) vs (71.4+2.8), P<0.05] ¥ ELT HTO 4. %2450, ARuiktL, W4ARE 6 . KI5 1 4 MPTA F
FTA BEHUGEE (P<0.05), K-L ORI RENRE (P>0.05), FNAHEL, MAE FRPARIERN2ZFH LG TR (P>0.05),
[£5i] HTO BRASCWHIERE . PRPIRYY, W BEEUEEMOCTIThRE, S, 1M BB, R 8UL T 58— HTO,
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High tibial osteotomy combined with arthroscopic debridement and platelet rich plasma for medial knee osteoarthritis //
DONG Wei, WANG Xiao—ming, GU Yuan—=lin, YAN Jun—yao, LI Xin—wei. Weihaiwei People’s Hospital, Weihai 264200, China
Abstract: [Objective| To investigate clinical efficacy of high tibial osteotomy (HTO) combined with arthroscopic debridement (AD)

and platelet-rich plasma (PRP) intraarticular injection for medial knee osteoarthritis (nKOA). [Methods] A retrospective study was conduct-
ed on 33 patients who received HTO for mKOA in our hospital from November 2015 to July 2019. According to doctor—patient communica-
tion, 17 patients received HTO+AD+PRP treatment (combination group), and the other 16 patients received HTO treatment only. The periop-
erative, follow—up and imaging data of the two groups were compared. [Results| All patients in both groups were operated on smoothly, with-
out significant differences in operation time, total incision length, intraoperative blood loss, incision healing grade, ambulation time and hos-
pital stay between the two groups (P>0.05). All patients were followed up for more than 30 months, and the combined group resumed full
weight—bearing activities significantly earlier than the HTO group [(58.1+4.6) days vs (66.1+4.0) days, P<0.05]. The VAS and WOMAC
scores decreased significantly (P<0.05), while Lysholm and HSS scores significantly increased over time in both groups (P<0.05). Although
there was no significant differences in abovesaid scores between the two groups before operation (P>0.05), the combined group proved signifi-
cantly superior to the HTO group in terms of VAS [(2.4+0.5) vs (2.8 £0.5), P<0.05], WOMAC [(18.4+ 2.0) vs (23.7£2.5), P<0.05], HSS [(80.8+
3.0) ws (73.3+2.5), P<0.05] and Lysholm score [(79.1%3.6) vs (71.4+2.8), P<0.05] at the latest follow—up. Regarding imaging, the medial prox-
imal tibial angle (MPTA) and femorotibial angle (FTA) significantly improved (P<0.05), whereas the K-L classification remained unchanged
in both groups at 6 months and 1 year after surgery compared with those preoperatively (P>0.05). However, there were no statistically signifi-
cant differences in the above imaging items between the two groups at any time points accordingly (P>0.05). [Conclusion] HTO combined
with arthroscopic debridement and PRP does significantly improve knee joint function, relieve pain and improve patient satisfaction, and
achieves clinical efficacy better than that of HTO only.
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T B ETT R (knee osteoarthritis, KOA) U
KT 50 ZULEARE, Al BUROCTRE  k. T
B2 BRAFREIR , AIE] 25 565 RECHH WL, 2905
KOA & 1) 70% VL b o B @i #E (high tibial
osteotomy, HTO) J6¥7 IE& N BIE T304 . g
R RORAE 80% L) I, B4 TIE 60 4F-1YIi R
N P AT B FIE LT (arthroscopic debride-
ment, AD) P A7 &b HTO JCk Ak pR 1) 5695 Js P 4K
CEE R VIINEE SRR TP 7 IS B S | A N T 4
(platelet—rich plasma, PRP) &HZMAEKRAT, fefd
PEERCE AR A . S OB ECE BETT, ESECTS
B, B MHIER . BT LLEESER, AW
FEIREE A HTO #0E, PAR HTO #iE . BT
THHOCTECA PRP IGYT IR B N BIAY KOA Y1l R AL
R, BHGEWT .

1 AREFE

1.1 A SHEBR R

PAFE: (1) FFEhRESSTRY 4
KOA Z2WikrifE “', HMZE Kellgren — Lawrence (K-
L) Sr9 104y 10 9, M) 2= S i e Jo e i
SH G (2) BAYEAER<65 %, LR <60 %5 (3)
JE T S BT <10°, N BHERIE >5°, i 3 i P il
f1<85°; (4) Wi IGyT 3 M H UL, FERA
fE; (5) Ffivi 30 AL, SR,

HEBRARE: (1) K-L 4490, 181V 2%, B4t
MZcE AE A BB ae s d s (2) YW 2N
WO % . EWEEFEA; (3) &I E AR,
WLC MG . B D REFBE M T RERERS s (4) B

@l‘%%o
1.2 —goR

] 43 A 2015 4F 11 H—2019 4F 7 A A Bl
TBE KOA FEIEE M BRI S 80 . BN B
BEIGIRTERE, 3k 33 Bl AT & LRk, A
ARG . MRPEARTTE B R, 17 #1147 HTO, AD
A PRP AT (BXG4D), 16 BIf4ifs HTO FARIA
J7¥ (HTO 4H), WA ARFT—MBTRILE 1, WAAE
8 M. BMIL AR 0 AE—RORL 25 S 3 To G
THEE L (P>0.05) . AW LB B HEZE Dt 2 it
B/, BEKEIEHRNERE,

1.3 IRIT Tk

WG EORAT O RRA T B, BRI B A
ORISR B T IO 38 A | A | KB T
12

PESEAT YIRS . AR A Ml it . IR AR sl A Al
SUEMATE ABRIE . 485 B0 ICRS 1T AT
PCE Y, 1CRS T it 4r % F T E ARl Y
P A A IE 3~5 mm ., YRFE 3~5 mm FTHCE 4L, AT
FLr Vs AR B AL s o, BRR) B A R AT
RIS BB AR . #E ARF HTO 41, PRP il % 1:57) An
B AL L 2R 8RB AR BT A BR A R4, 7E
HTO A 45 %A £ 30 min 17 PRP %5, 5 %] 5 ml
PRP, A TG E ST 85K 5 ml PRP 32 A G 15 .
PTG 2. 4 R FRATEATHE PRP 5T,

*1 FWHBERI—HERSEE

Table 1 Comparison of preoperative general data between

the two groups

- A HTO 4
tit (n=17) (n=16) =
AW (), 7 +9) 58.9+4.5 58.6+4.7 0.874
PER (1, B 4/13 4/12 0.922
BMI (kg/m’, X +5) 27.0+2.4 27.0+2.5 0.979
FRTE (d, % +s) 5.4+1.1 5.6+0.6 0.622
M5 (B8, 2e/47) 8/9 7/9 0.849

HTO 4 : fTBET RL T I K2 8~10 em [
QUEuIn, WEEREEFNMEEI (MCL) )2, #K
P BT O AN . TREE NIIF-538% T J7 30~
35mm 4k, #ERE &, IREEIERZ, fRHEE kT
3, EA B 2.5 mm SCRER, B E L
o PATH 1 BOCIRER, TEHETTTZY 20 mm 4, 45
o] AR B AR5 DU A, B 2 M 2.5 mm B
Bt B 2 BOE IREHE 15 iU A BEIS A AT
B2 1.5 em #E EIHEE 2 TR BR BT
Hoffman HCE T RS, RIUNE, B 2 #Ck
P&, 1BUREE, ZAMUE LY 1 em, DL
IETRENE B—1l AL &2 TN
B, ARFCRIEE, EWEIA AR LAT B e
1, XA S Fujisawa o A NI Tomofix
BN, IR AR, AU IRET [ E o ARG AL
Kty T2 SR RET N I E L, A D)
H.

L4 PFMIEDR

ICRPIA T AR . RN AU 7
(visual analogue scale, VAS) . Lysholm P£/73 . V9% K
W I 22 5w Sh TR R 27 B 1T R 4GB (Western Ontario
and McMaster Universities, WOMAC) . 35 [E £ Fh 4 RBE
= e JE 5 715 ¥ 43 (Hospital for Special Surgery, HSS)
PR IR RSCR o AT8R KA, 0 R = K-L
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PR AL, IS Bt A X I I S
AW £f1 (mechanical medial proximal tibial angle, MP-
TA) FiffslahBIE /1 (femorotibial angle, FTA ).
L5 Geiterik

K1 SPSS 26.0 HAFHEAT G2 0. T RETERE
DLz es 7, B IESMATIE, UL A LLACR
SEREAS oA, SHNRIHERN R D 22000, P LE#K
SR LSD W0 Bl RARES M s, ARSI
Tk o HHEGTRER IR IR0 EL Fisher FSTIE . 55
YRR BRI ES . P<0.05 AERA G- L.

2.1 FEFARED

PIALRF AR BT A ™ T A, I
FIARMIZOR L2 20 WL F RIS, IO K, R
i . FHATERTE PO A e
i AR G BsF 18] B2 A3 B ) 1) 114) 28 S ¥ e S it 24 3 L
(P>0.05) . BEALLHI 2 F1F RUL ik A, 1 6
FARUIO MR A, 2325, YIniA@4E. HTO
21 B R LR R A . A AR A e
BRI AR S5 I KA

R2 MABREBRFAHREMSLER

Table 2 Comparison of periperative data between the two groups

i i HTO 41

tit 1) (etg)
FARBE (min, 7 +5) 78.4+5.6 78.7+43  0.876
P00 BT (em, & +5) 9.1+0.8 9.2+0.7 0.829
AR (ml, % +5) 65.946.4 65.8£5.9 0974
T HUATRERTE] (d, % +s) 4.5+0.5 4.5+0.5 0.871
YIO AR (d, & +5) 13.9+0.7 13.9£0.7  0.976
AT R A AR (8, £25)  12.3209 12.620.8  0.362
fEBERTA] (d, 7 =s) 11.1+1.4 11312 0.759

2.2 MUIEER

B B YARBETT 30 A~ A DL L, BETGERHILZR
3. BRA UL 5¢ 4 G st A] 3 T HTO 41
(P<0.05). BERFEIHERS, PRZHAY VAS P74, WOMAC
W34 5 08/ (P<0.05), 1fi Lysholm ¥4, HSS
PEA 4 B (P<0.05) . ARG Lk F8hs i 22
SWHGHEE X (P>0.05), RJF 6 HHARKEE
Vit , BEA A ER R bR B LT HTO 4 (P<
0.05) o Fifi 1y A [ 7 20 £ 8 34 o ke A e | B A P
BTG LA, BTEFAR,

R3 PMABRERHER (r+5) SHE

Table 3 Comparison of follow—up data between the two groups ( & +s)

Bzt i) BREH (n=17) HTO 4 (n=16) PAH
SE4 11 T BT A] (d) 58.1x4.6 66.1+4.0 <0.001
VAS P45 (43) AR AT 6.9+0.8 7.1+0.8 0.502
A 6 4~ H 2.9+0.8 3.4+0.5 0.035
ARJg 12 4H 2.4+0.5 2.8+0.5 0.022

PH <0.001 <0.001
Lysholm 43 (41) AHI 36.9+4.1 36.9+4.2 0.964
ARG 6 1H 65.5+3.0 59.4+3.0 <0.001
AR 12404 79.1£3.6 71.4+2.8 <0.001

Pl <0.001 <0.001
HSS 43 (43) AR 31.0£2.8 31.243.0 0.852
ENEX G 76.4+2.3 70.6+1.8 <0.001
ARJg 124H 80.8+3.0 73.3+2.5 <0.001

P1H <0.001 <0.001
WOMAC (43) PNl 70.9+5.8 70.6+5.3 0.847
A5 6 1~H 24.742.5 30.4+2.5 <0.001
AR5 121 A 18.422.0 23.7+2.5 <0.001

PAE <0.001 <0.001

2.3 AR
PIAZABVAE BORI LR 4. SORBITAHLL, PI4IAR

56 AH . RJG 14 MPTA. FTA ¥ B 3#kE (P<
0.05), K-L & TCEFWAE (P>0.05) . AH KA [H]
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L, A ] B R SAR AR bR 0 22 R B TG i M, THAE., WIEAEEITIAE. WAEGIZE I
(mmmoﬁﬁﬁﬁmlm%ﬂxmm\@Mﬁ% K1, K2,
*4 MABERGTHIRSER
Table 4 Comparison of imaging data between the two groups
k=17 RFTA] BEH (n=17) HTO 41 (n=16) PAE
FTA (°, & #5) A 178.5£1.0 178.8+1.4 0.512
RiE 6 1H 173.0=0.8 172.9+0.6 0.618
AJG 12 4H 173.5+0.5 173.6=0.5 0.389
P <0.001 <0.001
MPTA (°, % +s) AR 82.4x1.2 82.5+1.4 0.846
ARG 6 M 88.2+0.8 88.1+0.9 0.715
RJE 124 H 88.1=0.8 87.8+0.7 0.323
PAE <0.001 <0.001
K-L 44 (I, 1/1/111/1V) A 0/6/11/0 0/4/12/0 0.520
AR5 6 1~ H 0/7/10/0 0/6/10/0 0.829
ARG 12 1A 0/9/8/0 0/7/9/0 0.598
PME 0.571 0.529

K1 g, B, 9%, BAMERIR, 17 HTO, %*ﬁfﬁiﬁlﬂﬁiA?m/J\$ﬁm”ﬁ°Af la: ARHATESETT MRI 7R & H M
PR N AR b KWEBREEEHBRE ; 1e: RJF 6 DA EHEE BEEERS; 1d: RJF 1AEHBSET MRI
AR ISP 65 515 T T B K b sz

Figure 1. A 49—year—old male received HTO combined with arthroscopic debridement and intraarticular injection of PRP. la: Preopera-
tive MRI showed subchondral bone marrow edema of medial tibial plateau; 1b: Arthroscopic findings after debridement and meniscus
trimming; lc: X—ray 6 months postoperatively showed osteotomy healing with proper alignment; 1d: MRI lyear postoperatively revealed
remarkable alleviation of subarticular bone edema of the medial tibial plateau.

TN B TN, BRSO Rt

KOA J& ERHRH WIS tEgE T s, Bk
AWiTHE ., TERE, KOA KRN 9.6%, HAW
Z S RO NI ) TE R AR AR 65%~
70% WA, PAMIER B AT 8 i R AR ) 2P B 4
HC Il 2 KOA JE 2 70, Bl e P B3, i)
5 A7 AT R e A Y 95% o PN ] 5 R R R U
A RETRAME, B SRR R gk R B

14

pIIGER

HTO &7 N B KOA, WIFIEREN I, M
TR 2R, MITTHELRFE 28 2 11 A 8] 2= 2 H AR
KBRS, LAICBHT KOA MEPETERR, AR CAH
UL 60 AR T, I PRIT SO EI o A I T ARGE L
WE, KEAIRARRTR T, BE AT ARSRER =
B R ARG Sk, 7 I B I A TG
BT N AMI Rl 2 0 g, B T P ] 2= 6T R
L AMIE R CER AR A
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i . 2 -
K2 &, &, 56%, ZEBENMEXKTR, 17 HTO
Ao 2a: KRR BARK XL ARBAME T2 2b: R
e A L, B L T2 4G T Fujisawa 455 2c:
ARJEH 2 d X LA WHLHFIERE; 2d: KJa 6 H X £k
A EREEES, DARERY.

Figure 2. A 56—year—old female underwent HTO for left medi-
al knee osteoarthritis (OA). 2a: Preoperative full-length X-ray
of lower limb showed medial deviation of the mechanic axis
with medial knee OA; 2b: Intraoperative fluoroscopy presented
visible mechanical axis through Fujisawa point after osteotomy
and plate fixation; 2c: X—ray 2 days postoperatively showed
proper correction of the mechanical axis; 2d: X—ray 6 months
after surgery demonstrated osteotomy site healing with main-

taining the axis correction properly.

AD A] LLfif R HTO TG T R 4 1 5 49 11 P9
R, DO #om FAE MREE A0 35 Ui 55 I il
i, HAEASMEW BRSO . BRDIBR, 2 A B Lok
Bh, W By NEMEr . Rdepygnr
TR RMERUR, FRARR A BT MR | BRI
A . MOBIRIE T RIS RS, ARTX
WUIREMKAE M BEEARAE X K-L I~V 24 KOA
PO ] R 128 I, AT R ERE A, RE
Lysholm 73} VAS PP BORATH R ks, GRSy
BE NI BEAR AT LIAT R0 KOA PR 2 8 B 61y
Uife, JEHUEXT T PR ETTACEAE . Yoo 55 1 4
I HTO BA ST BRIA YT N B EL ) ) 58 5615 4R
Jrn ), RS R S AR, LT
AR AR 2 Y

PRP SRIET AR, 456 iRk, Tt
PEHERR RN . B sony . S R ARSE, e
FE UL nHRE AR KR UER B R, U
OB AN AR ME I OGHE,  mI R 1 A A S O
ToVAl 2 FARAE KRR R s B AR s
ANARR AR A K R TR R i L U 9 R R A
KW FHFPCETE A B BUEF 4 40 i A K R 2
HET 20 A A S A, AR R = ) A A 3 ]
PR FEVE T, 02 28 R N i 1 5 5 AN i A O A

B e R, AR E I i N RIS E2. P
Fi. SR O HANE-6. IL-18. MIEIR
JEHF (TNF-o) . 04 )8 8 H -9, MMP-13,
A LR T RGA BRGSO
N, EFRIIR, BRI IRE . Napolitano
A PYRGE X 27 1] KOA HBE UEAT H K PRP 7RG 3
K, RS PRP A] ]I 03 KOA SB35 2 AT RE
Wang—Saegus 55 ' it i X1 261 JJ§ OA B H17T 3 K
PRP X B EST, B M WOMAC ¥4 . VAS #F
43 . Lequesne 85U SF-36 PE4r503A T T4 1o 3%
U3 (P<0.01), AEIETEAE ) H% 88 f4il KOA &N
=%, 29 |47 HTO (HTO #1), 31 {7 PRP (PRP
Z0), 28 {47 HTO 1 PRP JAJY (EA4l). WL
HTO Bt PRP IGYTY Al BB B R T RE,, SRk
i, TR

HTO BEG 5685 . HTO BEA PRP ™ #H45
TR IR RAOCR, ORI ST &K HTO %7 1E 14k,
K BEE FLA i R B AE N ERBE, PRP R HERCEHE
2= HMEAIRIT N EINE KOA, 3854 ™ st
26 9] (31 1) HFEAT HTO, K14, PRP BREAYT
ST B ST RIS R TR YT, B ICRS 188 3R
B3, HEARBEIEHTO 4, JoR-—I6Y7 . XIEAR
s LR TEXT 41 ) (41 ) ¥I1F HTO. BUE 97 .
PRP BERYT . RJF 6 AR FN 100%.

Zr bk, o = SEEA N IR YT KOA I RACR
W RIEZAL FbR Ty 2R 4 i T 40 5 155 Uil 175
MU VAN, A —E 2, ZRZ4E45 P fiRiE N H 3D
FTEN PSI 4Bl HTO Rl SERSHERY R IE T2k, IR
— B TARRGE T B X PRP HIME k. FE .
B RS IE] . FA IR 1 e R R B L 91 B AT 5
— G AR, FANRA L REAR BN, REVT
[, F5RREA A BE D B

S LHk
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