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Abstract

Objective: To investigate the effect of medial mensical extrusion (MME) and cartilage injury on
the clinical outcome after medial opening wedge high tibial osteotomy (MOWHTO) in patients
with medial compartment osteoarthritis of the knee. Methods: Retrospective analysis was per-
formed on the patients who underwent medial opening wedge high tibial osteotomy for medial
compartment osteoarthritis of the knee in the Affiliated Hospital of Qingdao University. The pa-
tients were followed up preoperatively and at 1 month, 3 months, and 1 year postoperatively,
and the HSS score and imaging examination were performed at the last follow-up to analyze the
influencing factors of MOWHTO. Results: Preoperative HKA (P < 0.05), meniscus injury score (P
< 0.05), BMI (P < 0.05), K-L grade (P < 0.05) were correlated with the severity of MME. Patients
were divided into 4 groups according to the relative value of MME, and there were differences
in HSS scores at 1 year after surgery between each group (P < 0.05). Multivariate regression
analysis showed that cartilage injury score, relative value of MME and severity of K-L grading
were predictors of poor HSS scores at 1 year after surgery. Conclusion: Greater MME, cartilage
injury, and higher K-L grade were associated with poorer postoperative outcomes 1 year after
MOWHTO.
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B N AL INEE, ROCATE MR R B H HE 2, Hoh DUB Py BT 51 62 P9 0] F) =8 e G 1
EHEERBEELZ, AT RRE AR E AR (MOWHTO)E WG LA IR % 3 (R S J P e
REBFH PR T AR, ERUF RS RAEES T, 7T CVRIIE R AT AR R R T 28, R
oy B T RO BT OR1] [2]. MRS B A 67 B 2k im) N #e, N R) = R oK, AR
R B IR B S — R AR B AR, AR, ORI PR DG 2 A AR N AR
H[3]. KEFARY, PLABCRE. AR BT RS2 518 ) A AR SR H 5
Rl . 2P H RS R A R A R 1id % . O MCHFARIE, A AR R H(MME) S
WRICTTE MO R ™ EFR LB VIAR DG, FT DA IR O B 8 T 4% 7™ AR FE I 0 A 73 [4], HF H AT LA
DB CR IR AR [5], TR — A B . A LR, MOWHTO AJ5, MME /NG A FIFE B
AR, T AR IR OG99/ [3]. £ MOWHTO ARJ5, N UIR) 2= {54k 8K 52— e i fuger, AR S Pyl a) =
R 1) AT 3R] g BRI H AR S LA BT AN EI (6], H BT MME [R50 R 38R0 ) R s SR Bkt
MOWHTO A JGJ7 2 i< R IFA M. Kk, ASHE 7T R 58T 122 FI S5 Mo & B H 4T
MOWHTO J5 #5058, #RITAHT MME 2 520 A ] 5] 2 80 340 2 75 2% MOWHTO A S5 808 7= A s i,
FEOIF U ORT PA 0) I) = 1 P D61 4 R % MME )52 R 3R

DOI: 10.12677/acm.2022.122163 1117 Il R 125 23k i


https://doi.org/10.12677/acm.2022.122163
http://creativecommons.org/licenses/by/4.0/

MOCET 4%

2. fARGE
2.1, —HER
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VO INGABEiE s gR, ARG 4 FIAGE, 2 FEGED MEE RFEafEmE 1, K 2).

Figure 1. Medial opening wedge high tibial osteotomy
1. AUFREESUEEA

Figure 2. Postoperation All the lower limbs X-ray
2. REETR X%
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2.3. HRFIHER
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PN i % H R AR IR 9T MIRT SR T 5 K T A S 325 115 P 0 SR T e ) )2 T gk A 00 o 3 o 7
FELIATIE, %2 NN RE-F & 1ih 2 — % BN EREEH), 0 %22 M AR
Gl — 2 5 A EEPATHIEL . WAL S A ARHEERE, AR ES S Am:H
BRI P (1 LA > A AR S AR GHE 7] MME [AEXHER 208 4 e 1B, <25%; 2 s 25%— <50%;
39, 50%— <75%; 4 2%, >75% (UK 3).

Figure 3. The ratio of the distance (A) of the medial meniscus beyond the tibial plateau edge to the width (B) of the medial
meniscus is MME relative
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2.3.2. BREXTANEEREHRSG

FR4E WORMS P43 ndE[8], i FH MRI EUG XS JR M ]S T B R AR A TV 2r, 0= IERHCE B
FET: 1= IERREEENEES;: 2= WHESEHIRKERE <1om; 2.5= RE2EHIR KT <
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X3 4=>75%MAEEERED UG 5= 2K ZHE B 2.5 FEHRLEXIE > 1 em (HMT
T5%IX 3 6 =>75% M ZPCEI . BT O] 2= 2 E B P VE D 0~30 40 (LK 4).

Figure 4. The medial ventricles were divided according to the WORMS standard, and BML and cartilage damage scores
were performed in 5 areas respectively
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2.3.4. BEXTAMEB RIS

MR WORMS 1 bRAE[8], LR MR JR I AN AR T B 73 % P 0~ AR A A
JE BT 0~4 20 VF0), AN A AR v 23 VE DN 0~12 93

2.3.5. HKA
M - B - BRI (HKA) A Jl i WUl -5 1 B LBl T 1 S A o
2.3.6. JSW
KT B TESE
2.4. IGRRTTPEN

K HSS P4 (35 E R A ANREE B vF40 )% % MOWHTO A J5 I R ZCR AT VR, I ATT 200 N -
it >854r, K 70~84 4y, 1 60~69 5;, Z <59 4.

2.5. G E R

K SPSS 25.0 A AT M. FTEIES AT RERI( X +5)%0R, AR HEBCRARR R
Ti s AFFEIES D ATKITHE B M (Pys~Pqs)3&oR, AR ELEEKH] Kruskal-Wallis H #3560 733848
R VORHALIA USRI R 5 A 56 PIREAS IR AH DG 5¢ 2R AT Pearson AHSGIE T F248 %R 5 MME. R
J& 1 4F HSS PFI IR 0 AT R TR A 047 P < 0.05 RoR A giit e e

3. &R
R4 MME FIAIXHER B35 0~ 4 46, MMEL 20883 16 $1(13.1%), MME2 2% 24 $1(19.7%),
MME3 %% 3 57 151(46.7%), MME4 %583 25 11(20.5%). EER . MRS BMI 7E &4 Lo &

ZF(P>0.05); FHMWIGTES . BML. 3 HifGs. ISW. Rl HKA. RAFERERSER . K-L 4
2% AJG HSS Vor1E 4 AR Z 7P <0.01). W& 1.

Table 1. Single factor analysis of MME degree
% 1. #0 MME 2R 2R RS

MMEl Z(n=16) MME2 Z%(n=24) MME3 Z(n=57) MME4 Z(n=25) P

(R 60.6 + 8.1 633+9.8 64.4+9.1 63.6+9 0.546
PR L 11 (68.8) 11 (45.8) 39 (68.4) 17 (68) 0.236
BMI (kg/m?) 268+3.4 27.1+2.7 277+38 285+3.6 0.359
A AR 1oy 3(2,5) 4(2,5) 5(4,6) 6(5,7) <0.01
BML 1(0,2) 2.5(1.3,4.8) 5(2.5,8.0) 3(2,7) <0.01

WE W 8.5(6.5,14.5) 20 (15, 24.8) 23 (15, 25) 23 (20, 25) <0.01
JSW (mm) 4.6 (3.4,5.6) 2.9(1.8,4.3) 1.9(1.2,3.1) 1.9 (1.2,3.0) <0.01

AR AT HKA () 3.5+33 6.0+3.7 8.0+42 9.1+4.8 <0.01
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Continued
Y PR IR B (] (4F) 2.5(1,3) 6.5 (1, 10) 6 (2, 10) 10 (2, 10) <0.01
K-L 72 <0.01
2 15 (93.7) 9 (37.5) 14 (26.4) 1(4)
3 1(6.3) 11 (45.8) 18 (31.6) 10 (40)
4 0 4(16.7) 25 (43.9) 14 (56)
ARJ5 HSS P53 82 (80, 84) 79.5 (74.3, 81) 75 (73, 78) 74 (71, 76) <0.01

3K AR . BML BCE 453« ISW. RET HKA. JERFFEER A, K-L 495
MME A7 #5007, 45 R 8o & K 3 5 MME B B S A DG, 0N 2 R 3 G Mk [31 U9 40 1T 2 B HKA (P
=0.035), BMI (P =0.22), ¥ HHHBGIES(P =0.003), KL 73Z%(P = 0.05) 5% 5 MME B A& M %1
W22,

Table 2. Multi-factor regression analysis results of influencing factors of MME degree

#* 2. MME EE#MWEA RN S EREVADHER

e B1E SE B{a t{H P 95% CI
WG 0.007 0.004 0.203 1.767 0.08 (-0.001, 0.015)
BML 0.004 0.006 0.064 0.754 0.453 (—0.007, 0.015)
AHT HKA () 0.011 0.005 0.195 2.140 0.035 (0.001, 0.021)
I PR AR [A] (4F) 0.004 0.002 0.117 1.559 0.122 (-0.001, 0.008)
JSW (mm) 0.013 0.016 0.090 0.777 0.439 (-0.02, 0.045)
A IR T4y 0.027 0.009 0.241 3.060 0.003 (0.009, 0.044)

K-L3 %% ZHEH

K-L2 % -0.103 0.052 -0.195 -1.979 0.050 (—0.206, 0.000)
K-L4 % 0.013 0.054 0.026 0.247 0.805 (—0.094, 0.121)
BMI (kg/m?) 0.012 0.005 0.176 2.317 0.022 (0.002, 0.023)

RIEAR G 1 FEH HSS VP4, & 122 LEE N 3 A, » A IRAMHSS iP5 > 85 4r), R4L(HSS
PE5r 70 53~84 41), HLAHHSS PFr 60 75~69 41). HAARJE 1 FMAEE 48 61(39.3%), RAHEHE 59
1911(48.4%), HHEE 15 61(12.3%), AU TLEE ARG 14 HSS WK T 60 40, SR 2EIE 87.7%.
g a eIt t, FRe. Pl BMLFE2. ARFIEIR KRS [ 78 % 24 T Jo W B 22 (P > 0.05), i
#5175« BML. RAF HKA. AR MME. JSW. ¥ ARG K-L 209 B A B3 2 75 (P <0.05).
W 3.

SRR I VE . BML. KRR HKA. MME. JSW. kARG K-L 0 %/E N H A &,
MANRZ B ARG 14 HSS WM Z R EIAS s, St REW, Hadifhits. MME. K-L 734
S ZERAR G HSS Y MG, IL# 4.
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Table 3. Single factor analysis of HSS score one year after surgery

%3, ARG | &£ HSS IES AR E S

fe(n = 48) K(n=59) Hi(n=15) P
FRE (D) 62.6+7.6 633+9.1 66.9 +12.2 0.282
P & 33 (68.8) 37 (62.7) 8(53.3) 0.535
BMI (kg/m?) 27.1+2.9 27.8+3.8 285+4.4 0.366
WAy 15 (8, 20) 23 (18, 25) 27 (25,28) <0.01
BML 2(1,4.8) 5(2,98) 6 (3, 10) <0.01
AR AT HKA (%) 53+3.4 8+4.2 12+48 <0.01
MME 0.4 (0.2,0.6) 0.6 (0.6,0.7) 0.7 (0.6, 1) <0.01
SR FF SR [A) (4F) 4 (2, 10) 6 (2, 10) 6 (2, 10) 0.877
JSW (mm) 3.9(3.0,5.2) 1.8(1.3,3.1) 1.4(0.7, 1.8) <0.01
ARG VT4 4(2,6) 53,7 6 (4, 8) 0.039
K-L 5% <0.01
2 30 (62.5) 9 (15.3) 0
3 16 (33.3) 22 (37.3) 2(13.3)
4 2(4.2) 28 (47.5) 13 (86.7)

Table 4. Multivariate regression analysis results of HSS score 1 year after surgery

4. RE 1 F2E HSS TR ZEREADER

A BE SE plE t 18 P 95% CI
W -0.211 0.093 -0.229 -2.274 0.025 (-0.394, —0.027)
BML 0.083 0.130 0.047 0.639 0.524 (—0.174, 0.340)
AT HKA () —0.040 0.119 -0.028 —0.341 0.734 (-0.276, 0.195)
MME —7.005 2215 -0.264 -3.296 0.001 (—11.216, —2.794)
JSW (mm) 0.503 0.367 0.133 1.370 0.173 (—0.224, 1.231)
A H R V45 -0.031 0.209 -0.011 -0.150 0.881 (—0.444, 0.382)
K-L3 % ZHEH
K-L2 % 1.002 1.229 0.073 0.831 0.408 (—1.413, 3.456)
K-L4 % -3.286 1.222 -0.241 -2.688 0.008 (—5.708, —0.864)
4. 1ig

B BN R TR e ok T A AR, R SRS, SRR N, R BRSSO
I RIFEFI[O] (101, POMFE A AR SR T E R 3 B 5 R AR IS g, AT 5B 5% 1 1 14 554 28 B
IEBROATHIRAZ[11] [12] [13]. CABIFERM], P AARJEREIRE 51 MME 19— 2 A,
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Hyun-Soo [ 14155 A 98BI A8 5615 8 F R 2 T #i i il A S iR, RJE056 B35 3L MME 1)
BERE, I H MME S I fg o5 Z4b i — et R & . N 73551 MME K&K & & MME i i
RCTRAB IR, AFFTMNEA LTI T HME RS MME M HEERER KRR, HEEEE MME 1)
FEEFEE AT 4, RS RS MME 9K R . WGeit-25 R fon, 3 H R0 5 B B8 A2 (BML).
B GRS BRSSPI B K K /NISW) . AR FTHERFFEEIT 18] . K-L 2 BAEAF I MME 4 2%
BEER. ZIRNEEASHTER, FEHARBGIES . HKA. K-L 472 % BMI 252 MME ({5 21 %K.

CAHREMAEH, BORIEE RO E R RN — KREZRGRE R, RFAKIN, KEXNT
MME A RIS, B4 BMI Fa30r030 0, IR RSZ BRI fuar, X B 474 vl e S 801 A AR )
Fo i . Reisner [ 15138 22500 2 g BRI SCTTB MG R B U E A AR S AL N MME PR R IR,
Toib il N SR T MO 2 3, KA EA T MME RS ZEm TR EA ), WEFE
YL T B KN A MME J& 78§26 o 195 3 Y MME 2 AGE AR B H R 512 12] [13]. i
SRR, A HER 2 AU AR 25 55 51 MME [16]; R > 3 AR AR &6 1 4 v] e
J& MME [ERB)RZE[10] [17]. WMRE ARG, RN 1K, Mgk AR H, s mE e
FTIRAZ[18]. IR FATRK I, MME 5 BML. ¥CE 45 & ISW BAM . Hf T & #54E(BML){E MRI
ERINEE T HHEE S FSCR[19], SAEFERHE, BML 1] fga 5 EBEOCTEE20] 21 35 EHih
A K[22]. MME iERIIEE RS HRVIBRARAL, S BT ARA, 8 H AR g S ) By
fiE i Ar I DhRe, 3G 7 S RIS i AR e AR AR g, TR A BML SR ARG . Lerer 4%
(2310 TR I, 20%35% A ™ B R OCTHRAZ R BT E ) MME, MiiHER MME B g&fd 5] & %478 48
MIEHZ —. Adams %5 N [24] AT HCE R AT B K ETE MME Z )5 . JSW 2 I R 1 pEAl IR OGS
HPEIT R R EAAE, TR R, FARKREAERR. AR —MA 4R G %W,
LT IR P S8 AR BRI R 2 8], X =M S MR R T 5285 BRI SGT TRIBR[25 ] W 90 R I AR
HFRREEROC S JSN B H, X TR T ARG, 2 AR R & (10 78 a5 T A kN[ 26],
A BRILFIE R FRS, A BCRES SR, WiiZe g, gy a) = 1K E ) R AR, W
2 FEURCE AL E B A SO IR, A ISW IE/IN27] [28].

RS R AT LR H, MOWHTO ARJ5 1 4R, ARATEA™E MME 18 #7598 77 H A R ZE 1)
TG . X5 AT Kim 29]FWF AL R —3. Van & UL, HTO RJ5, AMIE=EFAEmN, REEA
ARERAE (IR T P A % 6 7E HTO AR JE#aT T B, (H2 5 HRSELF IO AH LG, 21 H AR5 1 IR %
T NNIE) = A . HTO AJE A IR % K 3982 M FR 5 2 AR IR A 6. Rk, ¥ MME B#H1E
HTO ARJ5, WMIIE K F 0] GePRARE D . X v e 2 % MME B8 ARG RCR RAERR N Z —. REFFIA
N, MOWHTO ARJ&, WA ASZE 0N, ABARAM— 0 Ky, HE MME 83 BT 8
AL R G LA, IRE-FEMESGREK, S B8Ry ae sy, sm T AmiE = m
Befihi /). Paletta [30]55RF 0B, 2 AR AU AT A6 B Befu i 1388 0 235%51 335%, IS IniE#E 1
B T MME i& i) 45 el e 5 AlRUIBRAEAL. G0 R, MOWHTO AR5, H#& MME 1)/ =
EA RS, HFHARE MME B2 EE, BAEGHIhERS R MR 7], HiEsE T
MME i SZ/E 0 MOWHTO A JGI7 M HIfE R & . [FIRSRATA I, AR P30 5] == ™ 55 e 154 th 2
MOWHTO AJ& 1 TR Z G R % .

5. &t

ARATHERFEE R AR . s B A = 200 i K-L 20 2% 5 MOWHTO RJ5 1 F97 80 A %
%. A LMEN MOWHTO A J5 97 R TS b .
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