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Investigation of the mechanism of abnormal meniscus position (meniscus
extrusion) in early stage of knee osteoarthritis.
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Knee osteoarthritis (KOA) is a multifactorial inflammatory disease that
causes qualitative and morphological changes, and many risk factors have been reported. Cartilage
has dominated OA research since quantitative MRI reported cartilage degeneration in early KOA.
However, the longitudinal changes on MRl over the 6-year period since the unaffected OA in this
study revealed that abnormal meniscus position is the most important factor in maintaining knee
function and occurs earlier than cartilage wear, and calcification is the cause of the
abnormalities. The meniscus tear was the accelerating factor, not the cause, of the abnormal
meniscus position. It was suggested that remodeling of calcification into osteophytes and meniscus
adherence may trigger KOA.
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IBM SPSS Statistics 25 (IBM, Armonk, NY, USA) -p 0.05
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tear  MM-MCL 2 Odds 4.5(p=0.004, 95%Cl: 1.6-12.5) MM tear Odds
4.1(p=0.003, 95%ClI: 1.6-10.2)
O)
( ( (
(Uthoff, Virch Arch 1975) Fig. 2 Fig. 3  48M
-MCL 72M
MCL MME



) Fig. 3 BRALDS—2A—1—E BROEIL
Fig.2 ALY A 7L 0f) 3B BMI 23.6, a: BL, b: 24M, o: 48M, d: 72M

a FERUATCEEYE ST BR. b MEEAKIL £ 7- FREREHR BL~24MIZEAL(E72 L A, ABNTHMEDIE X & # AHRT DAL
o Bt L =R RAL MEBCBBENHDN, TINTE —2F —\— LBRIEK & IR
PEOREFLDFILAR SN,

Table 1 Overview of measurements by factor

Factors BL ratio BL_MME AMME BL_OP AOP
n % mean SD p mean SD p mean SD p mean SD p
non 340 100 2.03 0.78 0.17 0.60
MM Findings (factor 1)
intact 134 394% 1.93 0.73 0.12 0.48 0.38 0.25 0.02 0.20
crack 178 52.4%  2.05 0.82 0.006 0.13 0.55 0.007 0.38 0.32 0.54 0.04 0.23 <0.001
tear 28 8.2% 2.37 0.72 0.38 0.81 0.40 0.23 0.21 0.50
Calcification between MM and MCL (factor 2)
calc<50% 47 13.8% 1.71 0.91 0.16 0.48 0.47 0.39 -0.02 0.24
0.003 0.91 0.011 0.05
calc>50% 293 86.2% 2.08 0.75 0.18 0.62 0.37 0.26 0.08 0.31
Adhesion coronal ligament and MCL (factor 3)
no particular 216 63.5% 1.94 0.79 0.15 0.65 0.40 0.28 0.07 0.34
0.007 0.43 0.07 0.90
adhesion 124 36.5% 2.19 0.74 0.20 0.52 0.35 0.29 0.07 0.24

p: HEAF 2 2CERROMICL 2BEE

(5) WORMS
BL  WORMS 10.6% 60% 77.6%
72M 6.8%, 37.6%, 75.9% 22.4% 3.8%,
1.8% )
(6) MME  OP
MME  OPb MME 1mm MME 92%  MME
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Table 3 Relation between OPb and factors

Multivariate logistic regression Generalized estimating equations

Multivariate logistic regression Generalized estimating equations

Wald Wald
factors Odds 95%CI P Chi- 95%CI P factors Odds 95%CI P Chi- 95%CI P
Square Square
Findings Findings
crack 1.3 094 1.71 0.127 23 -0.04 031 0.130 crack 1.06 047 241 0.88 0.02 -0.06 0.07 0.88
tear 2.1 1.25 3.55 0.005 84  0.15 0.79 0.004 tear 1.74 043 696 044 0.63 -0.07 0.16 043
BL  MM-MCL cale BL  MM-MCL cale
calc 1.9 122 285 0.004 89 0.3 0.60 0.003 cale 031 0.2 080 0015 670 -020 -0.03 0.01
Coronal ligament Coronal ligament
adhesion 1.5 1.11  2.03  0.008 74 0.07 041 0.007 adhesion 044 0.18 1.10 0.08 326 -0.12 0.00 0.07
Findings Findings
crack 1.4 1.0 1.9  0.029 43 0.01 042 0.037 crack 1.6 07 39 0.29 0.81 -0.04 0.12 037
tear 33 22 49 <0.0001 531 0.70 1.22 <0.0001 tear 6.6 25 17.1 <0.001 22.14 0.14 034 <0.001
72M  MM-MCL cale 72M  MM-MCL calce
calc 1.5 1.0 23 0.037 4.6 0.03 0.61 0.032 calc 0.9 0.4 22 0.80 0.06 -0.12 0.10 0.80
Coronal ligament Coronal ligament
adhesion 1.3 1.0 1.6 0.053 3.8 0.00 040 0.051 adhesion 0.6 0.3 12 0.18 1.86 -0.13 0.02 0.17
Findings Findings
crack 1.0 0.6 1.7 0.891 0.01 -0.14 0.15 0935 crack 1.6 0.5 49 0.42 036 -0.05 0.09 0.55
tear 2.1 1.2 37 0.008 94 011 048 0.002 tear 8.5 24 301  0.001 1732 0.1 029 <0.001
/ MM-MCL cale /1 MM-MCL calc
calc 1.0 06 1.8 0912 0.01 -0.18 020 0912 cale 5.0 1.0 245 0047 387 000 0.19 0.049
Coronal ligament Coronal ligament
adhesion 1.2 08 1.7 0423 0.6 -0.08 0.18 0424 adhesion 1.1 05 22 0.89 0.02 -0.06 0.07 089
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