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Abstract

The aim of this study was to investigate the relationship between medial meniscus extrusion (MME), the knee injury
and osteoarthritis outcome score (KOOS) and knee extensor muscle strength in patients with good MME. The study
included 18 participants (three males and 15 females) with MME measurements <3 mm and no history of knee injury.
MME was measured using an ultrasound imaging device by visualizing the medial meniscus on the long axis of the
medial collateral ligament (MCL). Participants were placed in a one-leg standing position with the knee joint in
extension to measure the muscle strength of the MME-measured limb. Knee extensor muscle strength was measured
using a hand-held dynamometer. The KOOS was used to subjectively evaluate the knee joint. Statistical analysis was

performed using Spearman's rank correlation coefficient to correlate knee extension muscle strength to MME and
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KOOS.

Only the pain item of the KOOS showed a weak correlation with MME. This suggests that knee extensor muscle
strength does not correlate with KOOS in patients with MME <3 mm. Although mild pain exists, patients could
maintain a relatively good position.

Keywords : Medial meniscus extrusion, Knee extensor strength, Knee injury and osteoarthritis outcome score

I. 3U&IC

IR EE (Knee osteoarthritis : KOA) &, MBSICHEIT 25 - kE ORRE CTHRERLKIN A
TOHRBOZ L %2HETY. KOAZHZ 2HREGOEMETIE A g TERBEiwE, Wi, |k eELo
MR &Rk A R ERDEET 22, T NEPEAKR (Medial meniscus : MM) & OBS#E LR <, MMIE
BVEDSEST LT A L BEIAMNIEILT 2L /o 5. 2w Medial Meniscus Extrusion (ML FMME)
LFEBT %Y.

Emmanuel 5YIEMMOEBEATK E WIZEKOAD Y A 7 255 < 7 5 E#iE L Tw5b. Achtnich 591
MME Z4E#5 [ OBMIASE 59 % & i LT\ 5. Willinger SOZBERFONIL T 5 4 A ¥ + 2SMMER I
532 L MELTWw5. Costab? lEMMEA3mm#E # 2 % & MMIZAMRBIAS AL TS LR L
TWa. IHHOHELD, MEISHECMMER L, MMOIREAE(LL TKOAIZEP > T2 L
WEZOHLNA. MMEOHIMZMHT 52 ERKOADFHIZORNbEEZBNSL. MMEIZMedial
Meniscus Posterior Root Tear (L FMMPRT) & @A%<, MMPRT %43 % B EHIIMMEDZIIZ
BIML, KOADEALIZED > TV EMEINTWAED, L Lad S EBIEHECH = i e Lo/
FIEA T, MMOBHE DA BURMME O 851 % B3 2 A o 5Bk TH 5.

KOADFZF A B 2 fabi T & LIRS KRE CBET2 LM shTwaY. Larls
AHMME & BT OB 278 U725 33 L 9 28R 0 TR G725 v, IRIEG JJ2SKOAIZ#
BERIZTTOTHE, BRI OMFHILHE 25 2 eI NG, /2, MME: BEHEDOIRIEE
A ETUELRY — )V Tdh bKnee injury and Osteoarthritis Outcome Score (L FKOOS) & DR %R
L7234 w?. KOOSIZEMMi O IRECHBER L Z RI/ECANZDIOTH 2 L shTw
%10 Zo7-%, MME&KOOSOBM#M A ER L TV LENFH S,

Sl RIS E IR T dH 2 AAMMED B B 72508 G 5% O BB iR 155 71 3 & OTKOOS D Bl 2 52
iy AR 2R BETHNIMMEDEARE K %5138, PR IJIZET LKOOSOZ a7 KT
FTHIENTFUMEINSG., LeLads, MMEDEAVNSITHIEZ O L) ZMBIEA T2 Wi ELSD
%. Ishiis? oW <id, JEKOARE (MME3mmBLF) TKOOSZ %ML, KOAREL LT 5 & 22778
HhRoZEWMELTWS, SHLAITVRHNI LR TSNS, F72, CostabdO#HEE b L1,
MME233mmBPAN T &H UEMM D25 Je Wi L D T REVEIZBR ©) 22 <AV, TR 5 7 R KOOSO il 13 Hu i
e, HED ALV EATFHIE NG, ZOREL SMMED3mmPAN T tUTIER K OHRED
LRERIENTOBLIRESEHVE VW) T EPEZLNS.

O H IEMMEDS RIFHE O ¥4, MME&KOOSHE L IER e D X 9 ZREREEZ R LT
WHDERETLHIETHAS.

I. HRRUOFGE
AU, 202248 H 23 H A G20 L 72 T- 3 U i 22 Ty s A R U O STV I B BE VS B 3 2 & 3 F — 123

143



L7228 LT, WIESMC oW TKEZ T, HFECREM MO e L. $£7:, HOHETHR
PWROMED D %7, MMEZHI L T3.0mmPL FaEBiAsiER S 5 I L Cidbestz L7-.
MNREIIE, 7 o — bR L UTHE - R - B R - ARE - B2 MR L 72135, KOOS%E %
FiL7-. MME®EHCIHBE GRS IR (2 =4 3 2 V& 48  SNiBLE yb) & H 72, PHHE)
i (LLFMCL) O & RO B O EIZ14MHzO 7' 1 — 7 % MCLIZx L TER#lZ 4 TTMME®
WEEME L. MMEOGHI 13 Ishii 59 0 % Jcic, fiff F MM (BLFMCL) (ISH L
TREMICZZ L9 70 —7% 4T, MCLBXUMMAZ i L, €275 P& & 5 R oA i % 7
LTIl /A RMERE L, MMORZENTN E TEZEHILCMMEZ &I L7 (K1) . HEkk
PRI E L, VALREOARZEREE D) A 7 2 EE L THA N4 &2 PR ies; L <o
L7z (X2) . BMEH 7 =~ #-oONY FALV RS {4 FF A —%— (Hand-held dynamome-
ter A FHHD) 2 L7z, I3 FE Do lika 282, Ny K ClEMREII0 TH%HR
PR %, 2y —EEH~V MERH T Tl Lz, JWEICBLT, o — 13 F B SR ET i
BsE L, £oH—n 2T, THREXY FOZMEZREE L. WEPE =238y Fodhzfiik
T5720, MEFE =2 RFEFLZ. TV EATZNA Y TV % 58 B O BRI B E KRR &2 KIS
7z, WEIMMEZFHI L 720 FBASH LCHEM L, 30LL EoBEAZ R C2m%Em L, £ DiAfHE
e LT L7, $72, HREOREZIY B < 7208 I %2 AR TR U 72 MR i ) R =8 &2 S
L7.

WETRIT L, R¥ T~ v ONAMAHBELRE % v TMME & KOOSH & O AR ) AR = & DA B 5#r
I L7z

B, KIS RFOMBMERZORB LG T o7 OKEF5 1 2219) .

X1 MMEEHRIFG &

© W SRR EONE % FE L TE I &2l y 285 <.
@ MMomZERIHRVEHREL, T24EBT5ME25(<.

® O»ro@FCoOHMLENL, ToHMEMME: L7:.

144



X2 AEREM R TO—J6E
O FWAT, WEEMCY A 74 v 2B &Y T 5.
@ Fu—7IEMCLIZH L TEMIZS TMMAZ i3 5.

M. #8
AEEICBIN L 723520 9 b, AlEZ £ L2 oEEIC L 5 HEFS SR, MMEORIEMHEA83mm

VIR & BRI L O Sh 2072 L7218% (B34 - lE15%) #2045l L7z, W REDERONTIZXS
WRT. PIERDB X ORIEEE Ofi %2 1R, MME & KOOSH & O MR A ER L oS
W2 F2RT. AESHEZRL720IIKOOSOEADIEE D EBOMRTH - 72, A OMHBERI

13-049THHWAHBI 2R L 72,

w705k w60i R m 505%AN 407 AR

X3 X HEDFEHRDAR

145



R1 EFHRUZBEMBDFH (£SD)

AR .

e 0 SEIR I 77 H A TE U QOL
D MMEmm) S5DME(0) - oogip)  (k00S: ) (KOOS-A) T 70TV IV koos)
(KOOS: )
66.9(9.8) 1.8(+0.7) 45.9(+9.4) 74.0(£26.0) 74.7(+21.9) 85.9(* 14.8) 65.8(-+29.4) 61.1(£29.7)

&2 MME £ KOOS(s2) R U R R i DA E (%) & DR

FHBAFREK pfi

(R = — & R) -0.08 0.75
KOOS TN -0.47 0.08
i -0.49 0.04"

A ATE -0.32 0.19
ZAR—=Y Ly YxT—1 gy -037 0.47

QOL -0.29 0.23

* 1 p<0.05

V. EE

LSRR LY, MME&KOOSH & HEMER I OMIZIZHADEE OAFFWHEZRL, Fhlst
DB W S 2 MR IR S N2 o 72, Ishii 5 OWFIZB T 2 KOOSO A D A 2 7 HAMMERR
FED TN —TFTIEEHE5ETH o728 HE L TwbD. SROKOOSDIEA DI A T H747 (£21.9)
HTHY, |z R L7z, Z0O2OMMEDS3mmEL T O¥E1E, A, F 721380~
AT AHEEOMEMERT I EAbhrodz. 72720, MHERES-049L 8 VHBEEZRLTEY, XD
3mmIZIE VR RFITE L IS B A 2 2 Ba0d 5. Kijima b 23w A MY 2MMED 7 >
Mt ZEIZOVTHRHAEL, ZOM%43mmERLTWVSE. CThEEEBTLEIOMERLZTL 5 LMVEA
OMBERLTL WML H 2720, 5HORBEEHUTILELDHLLEZLNS. T2, HADH
HUMN OB IR SN o 72, ZO720MMERFHICE L Cld HEEFICHIRZ S AR=v 2 LD
WERZIREZETTVEEV) TENEZLNS.

SR OBEMEHINCE LT, MMERHEOR TIIBRMEIVREN R0 o 72, SRE D4 O 1 il
D% Bb LAERD669 (£98) M CHMEMIKERA59 (£94) %Tho7z. FELDoORFEE
THREAPR )T % 58 L 72 TLE60m AL o PR E s H MET63.6%, ZMET50.2%, 70/t o 3k E R
AIPPET56.3%, ZPETA59% LR L TWD. SHOFREDONRTHL & ZWn% {, T0RRDOLZENF
D1DT0RADMETHIET 5 L IZIZFAEDMETH L Z EDEZbNL. T2, TORAKMELAOHEM LN
RLHEUOT— 5 WL TOPHMEL ZIFASEOETH 72, Th b & ) MMEASmm A O 41d,
BN L IR R 2 IREBA R T T0E W) 2 EREZ LN,

SEOHZEDORA L LTiZ, MMERAREELOHEATE TWARWHTH S, MMEA BEETIZ4mIAH
B L 220 o 72 H A 2Rt 2. SN EZEOWME 22 123mmbL T 2 BAF#E L L722%8mm
DLEMBL L TWABAICED X ) R 2R T A, TR L T, ARBIZED XD ML

146



S50 E2WETLLEND L. 725 IIHITIIED 720, EO X9 LENNBI A7 L7575 0H0
ALRNTH L. ST — 7 Bl LTItz L, GRETF2h v M 7EOHER &%
Eis2LRELDHDLEERD.

V. #&
MMEZ3mmBINTH T, HEDOEKIFAMEAE L THBRMEG 1 LKOOSIIAHBE 9, iy RAF 24K
BERTTVDLZ ARSI

4

51RAXE

1) Madry H, Kon E, Condello V, et al (2016) Early osteoarthritis of the knee. Knee Surgery, Sports Traumatol,
Arthrosc. 24(6), 1753-1762.

2) Hunter D.J, Bierma-Zeinstra S (2019) Osteoarthritis. The Lancet. 393(10182), 1745-1759.

3) Costa CR, Morrison W.B, Carrino J.A (2004) Medial meniscus extrusion on knee MRI: Is extent associated
with severity of degeneration or type of tear? AJR Am J Roentgenol. 183(1), 17-23.

4) Rocha E, Carpes F.P, Mota CB, et al (2016) Three-dimensional kinematics of competitive and recreational
cyclists across different workloads during cycling. Eur J Sport Sci. 16(5), 553-559.

5) Achtnich A, Petersen W, Willinger L, et al (2018) Medial meniscus extrusion increases with age and BMI
and is depending on different loading conditions. Knee Surgery, Sports Traumatol, Arthrosc. 26(8), 2282-2288.

6) Willinger L, Lang J.J, Berthold D, et al (2020) Varus alignment aggravates tibiofemoral contact pressure rise
after sequential medial meniscus resection. Knee Surgery, Sports Traumatology, Arthroscopy. 28(4),
1055-1063.

7) Furumatsu T, Kodama Y, Kamatsuki Y, et al (2017) Meniscal extrusion progresses shortly after the medial
meniscus posterior root tear. Knee Surg Relat Res. 29(4), 295-301.

8) Oiestad BE, Juhl CB, Eitzen I, et al (2015) Knee extensor muscle weakness is a risk factor for development
of knee osteoarthritis. A systematic review and meta-analysis. Osteoarthritis Cartilage. 23(2), 171-177.

9) Ishii Y, Ishikawa M, Nakashima Y, et al (2021) Association between medial meniscus extrusion under
weight-bearing conditions and pain in early-stage knee osteoarthritis. ] Med Ultrason. 48(4), 631-638.

10) Roos EM, Roos HP, Lohmander LS, et al (1998) Knee Injury and Osteoarthritis Outcome Score (KOOS) -
Development of a self-administered outcome measure. ] Orthop Sports Phys Ther. 28(2), 83-96.

11) A E, RANIMSE 12 THEZ, il (2004) fl 5 0% RVEM . PTY v — v, 38(4), 330-333.

12) Kijima H, Miyakoshi N, Kasukawa Y, et al (2017) Cut-off value of medial meniscal extrusion for knee pain.
Adv Orthop. 2017, 14.

202341 H20H B
TSR BT

147



