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Analysis of the correlation between media meniscus displacement index and medial tibiofemoral articular cartilage
damage

YUAN Bin ,ZHANG Wei(Department of Orthopedics ,Xinyi People s Hospital ,Xuzhou 221400, Jiangsu ,China)

ABSTRACT Objective To investigate the correlation between the medial meniscal indentation index (MDI) and medial
tibiofemoral articular cartilage damage more than 3 degrees in patients aged 40 to 60 years old with suspected or complicated
knee osteoarthritis at non-weight-bearing position, and to determine the predictive threshold. Methods From June 2016 to June
2020, a total of 308 patients who underwent initial knee arthroscopic exploration for chronic knee pain were collected. The age
ranged from 36 to 71 years old with an average of (56.40+1.82) years old,including 105 males and 203 females. And patients
with extra-articular malformations (abnormal force lines) ,a history of trauma, inflammatory arthritis and other specific arthritis
were excluded. Finally, 89 eligible cases were obtained ,aged from 42 to 60 years old with an average of (59.50+0.71) years
old,including 45 males and 44 females. The degree of cartilage damage in the medial compartment of the knee joint was
recorded , which was divided into two groups (=degree 3 and<degree 3) according to Outer—Bridge classification system. The
possible risk factors were determined by univariate analysis in the age , gender, affected sides,body mass index (BMI) , synovial
thickening grade ,meniscus injury and MDI of 2 groups. Then,the independent risk factors for cartilage injury of more than
grade 3 were determined by further binary Logistic regression analysis. If MDI was taken as an independent risk factor,receiver
operating characteristic (ROC) analysis was performed to confirm whether it had diagnostic value for cartilage damage of above
degree 3 and calculate the critical value of MDI. Results A total of 89 eligible patients were obtained. Univariate analysis
showed age , BMI,MDI and meniscus injury may be the independent risk factors for cartilage damage of more than 3 degrees,

further binary Logistic regression analysis confirmed that MDI [OR =1.66,95%CI (1.64,1.69),P=0.01]and BMI [OR=
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1.58,95%CI(1.17,2.15) ,P=0.03 ] were independent risk factors for cartilage injury of more than degree 3 in enrolled patients.

ROC analysis showed that MDI had more diagnostic value than BMI,and the critical value was 0.355 with a sensitivity of

89.1% and a specificity of 88.2%. Conclusion In doubt or accompanied by 40 to 60 years old patients with knee osteoarthritis,

the MDI measured by non-weight-bearing knee MRI has predictive value for cartilage injury of more than degree 3 in medial

tibiofemoral joint,and the critical value for diagnosis of cartilage injury of more than degree 3 is 0.355.
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Fig.1 Male,58 years old ,medial meniscal extrusion of right knee 1a. Preoperative MRI showed MDI was 0.59  1b. Arthroscopic indication of grade IV

cartilage injury in medial tibial plateau 1. Arthroscopic indication of grade IV cartilage injury in medial femoral condyle
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Tab.1 Results of various indexes between two groups of patients with knee osteoarthritis
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Fig.2 Result of ROC curve analysis of MDI and BMI

) Bl — BAFAE I . SUGITA 25 MHA Sy MME 7] g 2
T AL TRH R KOA R 9362 8y IR 3% 5 1 73 — 0 22 s 1Y
W 5¢ 278 MME J2 Ji 56 35 22 4> D2 A1 T A9 4 ke 25
SR, R PRl A O R B T R
I, AT DT Y J2 75 KOA /i & AR Flt e i ft v, 2



<968 - A5 2023 4F 10 A58 36 455 10 8] China J Orthop Traumatol , Oct.2023, Vol.36,No.10

AN R EENRZEZ—, HER AR
AT REFLRAS ™, R B, B 4038 28 1) 56 45 3 A e
B BR A 4R 28 Ol DARVE R T2 A AR, 51 LR
sUE B o 2 A AU AR R ST B 549 1 3k e
TESR XA EAEH S8 T KOA By, Huij, —s4t
Xt AR o FAR e, F
AR H Y 3R R ALY 2 AR R A L E R AR B A
BN R FOE % 09 A ) g, BH IR KOA 1 & J&
AW 5T AR BEAE R 9T A9 2L Rk B, 35 B TR MDI X i
O P IR B O BB A R B R BUIAE F , ER
EIRT— HAAES L MME 5 0675 4 (1 3R 56
E
3.2 MME (#0528 BT FASBE 9T 10 35

H#i & F MME 2 Wi (1) 5@ &2 45 i & 3+ COSTA
AV BIFFE T 5 19, LA MRI A6 25 19 1F sh e AR A |
P T Al A 2% R s R B 12 3 mm DL
SIS WibR e B R B2 YK A 2R A>3 mm B
B HAGRAE 2 430005 iU 3R R T AR
TG o (RS2, DA 25 BIF R Gl 56 SR A R A T
B, T L RIS A B R E AR IR 34~83 %, i
R AT % 31 TR BRI 58 R A E 02 25 1 P RE R AR K
PR Sy e g v i £ 3 AR B RT BB A AR 7 I T R
B ) Ak ARG o BT LA 2R & X 3 mm 112 K
B v 3 1 B SO A 4k B — 28 56 F MME &4k A i
5T o T MDT B hy 00 2 5 o A0 AR 8 17 ] B 42 4
Co ) 223N T REVR P, H TS goEss
5 BT B A E R LB R S, CHOL
G 5T 45 R R 4 MDI<0.38 B, py il >f= A Al nl
DA YERE B TR 5K 0, DU & #5048 92 5C 15 i
RASMIVER, (A5 AR A7 A6 AR 0 R 3047 R 47 4%
REGIZ A TR HE AR R R AR DG T ST B i
R 113 WA SR 5 rh, B G T Rk A X — &
B o AT 36 0E 1 e 1B A 319% , 1 H. MRI 3 i %K
B A5 R AL R I2 & H ik 85% 1Y, X
REH TR R, EHEVCONTER WIAE
JBE 5615 S S AR 1 8 v MIDI AT D) AR — 5 FRBE B
DR A AR, I Lk AN I S (22 /N T RE AR F
G o RE AR 11 AT 1% 51 1B 0 2 7 40~60 %7, [ Ry 3k J2: I
PR T R & A T T NG o i DL GHE, Tii>60 %/
BEREGHEHE X T RMEHEE &, 55—
I, AW RCE RGBT 2 A B T
Outer—Bridge 732 AU, (A58 25 5 S0 A o O FL, A%
TIF 5T &5 5 % e O 1 1R AR PR 4853 405 S8 & T AR O 2 1 ol
H—E M E X, H R YE SOFU 4" , 7
G 3 UL ERE B A A B E T, B H
MR AR 8k DI BR A I AR IR RAF IR . 2 H A

BB AR A BE B 115 28 A BN R 8 1 OA

JEUSOARBF RS R R, BA 3 DL B CE 2

{8 5 MDI Jy 0.355 (¥ 89.1% , %F 5

88.2%), X BLWIAE 40~60 % 4% B A Ml 5C 35

B, PEME MRI K AR Bos iy 42 rh B2 MME AJ5 AJ

AE & 713 0 A T P00 I8 T O 1 A0 B B 8 P A5 4

(1 2) et AT REan T < (1)t B MRI 45

f MDI Z/hF 6 847~ MRI 4549 MDIL X 2 2878

IR BETE P RRAE . (2)MME A 21 R 1Y

JREIHER, TR 2 W R IETR, X W — EAA S

WRIER I, A TR — 2L E 5T

3.3 ARG Z
AWFFELE R R BAE I BMI MDI, 2} 7 Al f6i £

T OLAAEN] R 22 5, (HAR IS I R IF A A WE 5T A

SLIERE R R, 3K O AN AR A AR I B L

BRI R o T2 3 M4 13 16 22 R 3R 20 B b i RS Dt A

IR (1) ARG MRI A A rp 2 3 A4 45 9 A RE 9 42

W2 . (2)F A MME B & @ H = 2 ot

BEAEMEFE AN, 1 MDI {5 MME B B ARS8 br , 7247

WEFE B IE Sy 3 FE DL B 5 400 4 00 2 57 £ 6 A

0T S UE 72 AR 2 MME 1) 748, X 5 i

W FEAAE . B2 AEBRERF IR SE MME 25

TR O BRI R AR Y Rl |, B3 X 40~60 % 4

S PR AT T B R SR AR 1 SR EAT O Y O M R

B, AR E AL MR A ) MDT 2 e 56 1 I8 e 5%

WECE 3 U BRI fEm R Z —, W,

MIDT X JB 55 A A e 5 1 40 40 0 7 2 A 0000 447

B, JRIARHRA 3 B2 LA s 02 Wi fi (i MDI

0355, fHAHG BT 40~60 & X —4F I BN,

FHMAEAREAR, DL EA RIS RA T KA

i Z PO — P R

S 3% 3k

[1] PRIMEAU C A,BIRMINGHAM T B,LEITCH K M, et al. Degener-
ative meniscal tears and high tibial osteotomy :do current treatment
algorithms need to be realigned[J]. Clin Sports Med,2019,38(3):
471-482.

(2] soocHE, BESE. BERT L ARBG B T A Uik
FI7 3T (1] 7 5 455,2019,32(12) : 1085-1089.

SHI W J,MAO B Y. Selection of arthroscopic surgical methods for
meniscus tear in the elderly and evaluation of curative effect [J].
China J Orthop Traumatol ,2019,32(12) : 1085-1089. Chinese.

[3] MARKES A R,HODAX J D,MA C B. Meniscus form and function
[J]. Clin Sports Med,2020,39(1) : 1-12.

[4] KIM J Y,BIN S I,KIM J M,et al. Tear gap and severity of os-
teoarthritis are associated with meniscal extrusion in degenerative
medial meniscus posterior root tears[ J ]. Orthop Traumatol Surg Res,
2019,105(7) :1395-1399.

[5] TEICHTAHL A J,CICUTTINI F M,ABRAM F et al. Meniscal ex-

trusion and bone marrow lesions are associated with incident and



R 7 2023 4F 10 H 55 36 B4 10 1

China J Orthop Traumatol ,0ct.2023,Vol.36,No.10

- 969 -

progressive knee osteoarthritis[J ]. Osteoarthritis Cartilage ,2017,25
(7):1076-1083.

vs partial meniscectomy vs the general population[J]. Osteoarthri-

tis Cartilage ,2018,26(2) :195-201.

[6] KENNY C. Radial displacement of the medial meniscus and Fair- [14] COSTA C R,MORRISON W B,CARRINO J A. Medial meniscus
bank’s signs[J ]. Clin Orthop Relat Res, 1997(339) :163-173. extrusion on knee MRI :is extent associated with severity of degen-

[7] CHOIY R,KIM J H,CHUNG J H,et al. The association between eration or type of tear[J]. AJR Am J Roentgenol,2004,183(1):
meniscal subluxation and cartilage degeneration[]J]. Eur J Orthop 17-23.

Surg Traumatol ,2014,24(1) : 79-84. [15] MAKIEV K G,VASIOS I S,GEORGOULAS P, et al. Clinical sig-

[8] SLATTERY C,KWEON C Y. Classifications in brief:outerbridge nificance and management of meniscal extrusion in different knee
classification of chondral lesions[J]. Clin Orthop Relat Res,2018, pathologies : a comprehensive review of the literature and treatment
476(10):2101-2104. algorithm[] |. Knee Surg Relat Res,2022,34(1):35.

[9] SHAKOOR D,DEMEHRI S,ROEMER F W, et al. Are contrast— [16] JONES K J,SHEPPARD W L,ARSHI A et al. Articular cartilage
enhanced and non-contrast MRI findings reflecting synovial inflam- lesion characteristic reporting is highly variable in clinical out-
mation in knee osteoarthritis : a meta-analysis of observational stud- comes studies of the knee[ ] ]. Cartilage,2019,10(3) :299-304.
ies[J]. Osteoarthritis Cartilage,2020,28(2) : 126-136. [17] SOFU H,ONER A,CAMURCU Y,et al. Predictors of the clinical

[10] KRYCH A J,BERNARD C D,KENNEDY N I,et al. Medial ver- outcome after arthroscopic partial meniscectomy for acute trauma—

sus lateral Meniscus root tears:is there a difference in injury related symptomatic medial meniscal tear in patients more than 60
presentation , treatment decisions,and surgical repair outcomes years of age[ ] ]. Arthroscopy,2016,32(6):1125-1132.
[J]. Arthroscopy,2020,36(4):1135-1141. [18] NOVARETTIJ V,ASTUR D C,CAVALCANTE E L B,et al. Pre-

[11] SUGITA T,KAWAMATA T,0HNUMA M, et al. Radial displace- operative meniscal extrusion predicts unsatisfactory clinical out-

ment of the medial meniscus in varus osteoarthritis of the knee[ ] ]. comes and progression of osteoarthritis after isolated partial medial

Clin Orthop Relat Res,2001(387) :171-177. meniscectomy :a 5-year follow-up study[J]. J Knee Surg,2022,35
[12] CREMA M D,ROEMER F W,FELSON D T,et al. Factors associ- (4):393-400.

ated with meniscal extrusion in knees with or at risk for osteoarthri- [19] SHIMOZAKI K,NAKASE J,0SHIMA T,et al. Investigation of ex-

tis:the multicenter osteoarthritis study[J ]. Radiology,2012,264 trusion of the medial meniscus under full weight-loading condi-

(2):494-503. tions using upright weight-loading magnetic resonance imaging and
[13] PERSSON F,TURKIEWICZ A ,BERGKVIST D, et al. The risk of ultrasonography[J ]. J Orthop Sci,2020,25(4) :652-657.

symptomatic knee osteoarthritis after arthroscopic meniscus repair

OBcs H 30 :2022-10-25 A SC4id - 4258 )

‘IR -

ARG R ery SR 37 BB B =k e (A
LS UG w20 IS

MR EELLBREELRE BN, T WE S, KA BRAE
(LR WL T 3152105 20 [ B2 g R 7 A SR B Be i B Wi L 79 315000)

EED

A A A R R E AT 4908 T RIS S I @A A SRR R, e B AT R R A R K B 3R

FE AT AR B AR R B R ARG A K I AR K R R e, B B R AT G MR A R B AT UG 48 %k Bl A T AR R AL
SWEE, KEFEMAAN, BEMA>0E, AE ZEF R MG RIE R EW I, L TFX -84 REELESMA Y
AR, THBEAWRALEN BHRASRIABATABRZ AR Y EFREH ARG L LR RAH AN, EETH
BHENBRAFHBEMARK AIRRAREATHEMALFAMEZANNG LR, FAB—HNTRETHEMA KX
ANE T R
(@R ] mF T
FE 43S . R683.4
DOI; 10.12200/j.issn.1003-0034.2023.10.012

MR KB s EBAA; BERAE T

FFHRHE (# R % ) #7928 (OSID) : it

e TUH UL PR 2y TR RHE I H (G5 :2022KY 1129) 5 7 S i BHE A1 2025 55K & 51 (4 75 :2020Z096) ; 7 i 17 P= 27 T g $ AL
RS :2022-F15)

Fund program : Zhejiang Medical and Health Science and Technology Project (No.2022KY1129)

WIEE JETE T E-mail : pangqingjiang@ucas.ac.cn

Corresponding author: PANG Qing-jiang  E-mail : pangqgingjiang@ucas.ac.cn



