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Abstract
BACKGROUND: The research on the effect of meniscus injury on knee osteoarthritis is mostly concentrated in the tibiofemoral compartment. There are reports
on the correlation between meniscus extrusion and patellofemoral osteoarthritis outside China, but there are few related studies in China.
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OBJECTIVE: To explore the association between meniscus extrusion and patellofemoral osteoarthritis based on published data from the Osteoarthritis Initiative.
METHODS: Totally 1 109 participants with complete MRI Osteoarthritis Knee Score and other clinical information at baseline were selected. Meniscal tear,
maceration, extrusion, patellofemoral cartilage and bone marrow lesions were scored by MRI Osteoarthritis Knee Score semi-quantitative scoring system.
Gender, age, race, body mass index, history of knee injury, and history of surgery were collected by questionnaire. Logistic regression analysis was used to
determine the relationship between meniscal extrusion and patellofemoral osteoarthritis.

RESULTS AND CONCLUSION: (1) The cross-sectional study showed that patients with medial and lateral meniscus extrusion had a high incidence of any
cartilage injury, full-thickness cartilage injury, and bone marrow lesions in medial and lateral patellofemoral joint. (2) Logistic regression analysis showed that
after adjusting for confounding factors (adjustment model 2), the medial meniscus extrusion was positively correlated with any cartilage injury of the medial
patellofemoral joint [OR: 2.4(95% CI: 1.6, 3.6)] and full-thickness cartilage injury [OR: 1.5(95% CI: 1.0, 2.1)]; there was no correlation between medial meniscus
extrusion and medial patellofemoral joint bone marrow lesions without adjustment [OR: 0.8(95% CI: 0.6, 1.1)] and after adjustment for confounding factors
[OR: 1.3(95% CI: 0.9, 1.8)]. (3) After adjusting for confounding factors (adjustment model 2), lateral meniscus extrusion was positively correlated with any
cartilage injury of the lateral patellofemoral joint [OR: 2.1(95% CI: 1.0, 4.5)] and full-thickness cartilage injury [OR: 2.3(95% C/:1.1, 4.6)]; while without adjusting
for confounding factors [OR: 1.7(95% CI: 1.0, 2.9)], lateral meniscus extrusion was positively correlated with bone marrow lesions of the lateral patellofemoral
joint, but not after adjustment for confounding factors [OR: 1.1(95% CI: 0.6, 2.1)]. (4) Meniscus extrusion was positively correlated with cartilage injury of
patellofemoral joint among Americans based on published data from the Osteoarthritis Initiative.

Key words: meniscal extrusion; meniscus injury; patellofemoral osteoarthritis; knee osteoarthritis; magnetic resonance imaging; cross-sectional study; cartilage

injury
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F W, 2 AR AN B S A 5= AR AR SRR SO X D

IR B, A RN RGN TR B O E Ok R
(patellofemoral osteoarthritis, PFOA) [ XU, EL™ 53 12 H i
TRELIRAE S 2 4 R BB B e R I 5 B R FIE
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1 WHRFMFE Subjects and methods
1.1 %ot M A .

1.2 B AsbE WL B R AE BRIk H AT B R R
{B B3 E (the Osteoarthritis Initiative, OAIl, https://nda.nih.
gov/oai/), X E—THIA. % HOIBASIRT ST, st 4 A
It R R, 23 ) BFAGAT T Z R SR L BRI JEE
75y B2 RSP S B  TE 47 V0 JE N DE 25 68 K 2 DI R e 45 A
FEP BB EERL. M 2004 45 2 H % 2006 4 5 H I UEYEE
Z 5 MR . X 2 A MRI MR S E 8
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RN S SX T T B R RABUBCEHE & 52 [
[E 57 P AHF5ERE (National Institutes of Health, NIH) 37 $Ff1%%
By, BAEITR A RBEHRE, DWHRRE T RIWENE
SRAETE . fER R R ATMR & . ZI R 7 SERE R & Gff
IRFFEF) B RT RAB U I K H &l o AL
(University of California, San Francisco, UCSF) & 55 28 (B 135k
Y FE W RO R AL B B 2% D12 (Institutional Review Board,
IRB) FHEEANHIF 7T 73 v Lo (RO ALAL) o 7 2 B 4 47 97 o A AL
I 2 55 HRAL T 2 58 ST RABUCECHE 2w 78 15 1 &N
TEFRE T
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AP @ A SR IR IR G T19 B 51T 28 B AR PE IR IR %
TERT RN HE . FEH R ORMTTR; @F 3T
MRI {12 RIE ;s @XM 2 AR AR B OG5 4

B R RAB VS FE VE AT 78 77 = AN S AT AE https://
nda.nih.gov/oai/study-details [¥%53k75 .

T2 5T FP IR B TE S 287 5848 MRIIE B OS5 % 14> (MRI
osteoarthritis knee score, MOAKS) [T %48, 4L 1135 A,
DR e AR BRI T MOAKS P73 AT AE X
I R EIRE. R M. OCTT R S A E
R FAR LS AR S 5% 3 1109 A
1.4 Fik
141 MRIEBITE  AEE R RABBEIR R 4 AR R
PRI L, E AR IEAC WS K 26 Bl (USA Instruments, Aurora,
Ohio) 7F 2¢ X ¥ #E i 3.0 T MR 5 i {X (Magnetom Trio,
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15 BVE W 56T 2B B B MR ™, MOAKS 173 A
TEILAESgrm) U,

PE R BHE SR A T 7R D O AR S5 = (http://
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DAL ABRINZLE N 1 4 BRIy 2 75 KPR
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FRINE X o BRI AR AT o5 1R DX S 43 b, AT AT B
B BERCE E R NATIE (3529 4 4 ).

(1) W XATAT R &R (4 BUASTR R ), Loy X R0
BURE SRR, 0% il 1 9% < 10% [ X IR AR
2 % ZIXIRR AN 10%-75%; 3 iz > 75% X SR .
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[ %: BAEZE, wIBERCT R, 1% WEE%,
AR ST R AR A T Hh B, WA OG5 (A KR AR 42
oA, FIREAE I IV REEE, BRI E
BRAR A, PEEEEEAL, PR E Y .
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Xts,

2 Z5E Results
2.1 FFRABEEAEL HIN 1109 43230, itk 680 41,
i 61.3%. R T HERS (61.348.8) X, JRLRV- IR E 4R
Hh (29.6+4.8) kg/m?, F7 17.2% IRICHT 8 B2 FAR BT 5T
A, 32.3% BT EEH 0, TR RAO¥EFERL
1. WX G MRIFFIE A6 L3R 2.
#z1 | IRVMEAOZEZFER

Table 1 | Demographic information of participants

(n=1109)

Eist0N it
R EFEEL (X2, kg/m?) 29.6:4.8
W (xxs, %) 61.318.8
S (n/%)

pazill 682/61.5

7 427/38.5
i (n/%)

EPN 886/79.9

EHSPN 222/20.0

B 1/0.1
P53 (n/%)

5 429/38.7

4 680/61.3
Kellgren-Lawrence -4} (n/%)

0% 165/14.9

145 265/23.9

2% 333/30.0

3% 257/23.2

4% 89/8.0
JRIETT e FARBOETTHEAE A (n/%)

& 918/82.8

I 191/17.2
JERIET G E AT (n/%)

& 751/67.7

s 358/32.3
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*2 | ARIR MRIFFHES
Table 2 | MRI feature distribution of participants

(n=1109, n/%)

BB A A
Ve AR A A5 53 41
AR TR B 612/55.2 958/86.4
SOELE EC 233/21.0 123/11.1
- H B0 264/23.8 28/2.5
 HRAMR
0%f%: <2mm 490/44.2 1052/94.9
1%%: 2.0-2.9mm 279/25.2 24/2.2
2 %% 3.0-4.9 mm 248/22.4 26/2.3
3%¢: >5mm 92/8.3 7/0.6
FEfERE A (RELKL AR )
0%: & 227/20.5 482/43.5
14 <10% [ X ek 2 i A 109/9.8 63/5.7
2 %% G R ER 10%-75% 733/66.1 418/37.7
3% >75% XK 40/3.6 146/13.2
A RE
0%: & 716/64.6 791/71.3
15 <10% M X IR A 118/10.6 62/5.6
2 % ZIX IR ALY 10%-75% 268/24.2 203/18.3
34 > 75% (1 X3 HfH 7/0.6 53/4.8
0% 599/54.0 663/59.8
1% 339/30.6 200/18.0
2% 125/11.3 174/15.7
3% 46/4.1 72/6.5

22 AL IMIF ARSI RE AR ZER T o N
e AMAPRG R R EAEE. FR. BEOCHTF AR, Kellgren-
Lawrence ¥4 P A BT EGR 5 P9 0 5 O 15 el
A AE 35 TEAR DG . AU HARAMR 5 Al H AR R Bl
R AMUBRI O BCE B A 3 B G, Wk 3.

2.3 logistics B A ATLE R A HMRANR SRR 1)
KZR: BT AT RR, W AMURE H AR IMTENEEI
AMMBRIBOR Tt AR BCE 077, R REBCES . BRI AR
RAEFHL S . Logistics [a] 543 BT £ VR BE VR A% I 25 (1 AR AR
R2), PR HARANR S PR i 5% S AT 5K 4524 [OR:
2.4(95% Cl: 1.6, 3.6)]. & EH 415 [OR: 1.5(95% CI: 1.0
2.1)] BIEARR, RIA AN H BN 5K A A O B I Ok 15 4
AT AR A0 R 4 2 0B 495 B XU 23 31 2 I R A 2 S R AR 5%
) 2.4 {5 A1 1.5 1%, 75K 1% [OR: 0.8(95% CI: 0.6, 1.1)] 5
ViR AR R 2 5 [OR: 1.3(95% Cl: 0.9, 1.8)], W=
AR5 P INBRIBE O T B R AL 3 oA G R BRI R
(VAR 2), AU H BRAN IR 5 A5 I 0% A AT 3R 45
15 [OR: 2.1(95% CI: 1.0, 4.5)]. 42 E#Hi15 [OR: 2.3(95%
Cl: 1.1, 4.6)] SIEAHIE, B SMURE HBR 79K A A i
SR AT AT R B 45 5 R0 4 JE R 45 1 XU 20l = TG A A
BRAMFEI 2.1 f5 A 2.3 fis o TEARIEEIR A = [OR: 1.7(95%
Cl: 1.0, 2.9)], AMU H#RAN IR 5 MU R BT B B 2L 2
EARDG, TEEIR A% 5 [OR: 1.1(95% CI: 0.6, 2.1)]
HICARK o ADXT TR T A A RO R BME (< 3 mm), A
e HARANTNFE A U B i oS AR 3 B & 2R
iR AR, B RS AR R A R M TR T M

Fz3 | A IMUEBIRINREE M TSN LR RS (n=1109)
Table 3 | Univariate analysis of medial and lateral meniscus extrusion
with other variables

UNEES ¢ 2 U HESt

WA AR AR = 3 mm
BiE Pl Al P

A AR EL 0.9 0.003 -0.1
RS 3.3 <0.001 1.3
P53

% 1
& 0.7
JRICHTTFAR S

7

SO A RSN FE= 2 mm

95%CI 95%CI

(0.3, 1.5)
(2.2, 4.4)

(-1.4, 1.2)
(-1.1, 3.6)

0.913
0.291

(0.5, 0.9) 0006 1.3 (0.7, 2.2) 0.395

35 (25, 48) <0.001 1.6 (0.9, 3.0) 0.135

&
[ SS e
¥

1

H 2.4
Kellgren-Lawrence 173

<2 % 1

=24 11.7
P H i 45 4

x

WL BR 1T 8.4
AN H BRI

x 1 1

Wi ek ik 1.0 (0.7, 1.4) 0955 182
22 A

¥

e 84 (5.1,
A AT PR A 8 5 4 ey
11455 MOAKS 3143

<2

=2 2.5
PR A D 4 SR A A
MOAKS 45

<2

=2 16 (1.2, 2.1)
AT AT AN g 0 5645 i
11455 MOAKS 43

<2

=2 1.3
HMM A DR TS 4 E B4
MOAKS -4

<2 1

=2 12 (0.9, 16)
PRI 15 O B o 7
MOAKS 43

<1

=1 0.8
A5 A O RE A
MOAKS -4y

<1 1

=1 0.9

(1.8, 3.1) <0.001 1.7 (1.0, 2.9) 0.057

(7.8, 17.5) <0.001 2.0 (1.1, 3.7) 0.026

(6.2, 11.3) <0.001 0.4 (0.2, 0.8) 0.005

(10.1, 32.9) <0.001

14.0) <0.001 2.4 (1.1, 5.0) 0.024

(1.8, 34) <0001 1.4 (0.7, 2.5) 0.335

0.002 1.0 (0.5, 1.8) 0.966

(1.0, 1.7) 0.026 2.8 (1.6, 5.2) <0.001

0.189 2.8 (1.6, 4.8) <0.001

(0.6, 1.1) 0.176 0.7 (0.4, 1.3) 0.252

(0.7, 1.2) 0371 1.7 (1.0, 2.9) 0.052

FiE: MOAKS iy MRI 4T 214

HBANFEBIAE (< 2 mm), S BRGS0 e 5%
TAEMHE S SRERESR . BB R ER G, I
E

3 T1if Discussion

AT FUEE T8 T RAB BB B ) A TR, SN T 3&
45-79 % 1 109 4 AR PE R B G 28 BUE e 1 48
KBS I NTE, A T AMIUIE A ARANR B S N Ak
5 5 5% 5B 95 8 MR PR A e
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=4 | FAMBTESEREATIRGIXR (n=1109)
Table 4 | Relationship between meniscus extrusion and patellofemoral
joint injury

B IR SR A B SRR 55T 45
PO BN P ARSI BT S A R A
%€ MOAKS <2 % MOAKS = 2 %8 MOAKS <1 %8 MOAKS = 1
AEATHCE B0

MOAKS = 2(n/%) 495/64.4 278/81.8 522/49.6 42/73.7
AR B 1.0 2.5(1.8, 3.4) 1.0 2.8(1.6, 5.2)
OR(95%CI)P {H <0.000 1 0.000 7
PR 1 1.0 2.4(1.7, 34) 1.0 2.8(1.5, 5.3)
OR(95%CI)P i <0.0001 0.0011
R 2 1.0 2.4(1.6, 3.6) 1.0 2.1(1.0, 4.5)
OR(95%CI)P {H <0.000 1 0.045 8
=ity
MOAKS = 2(n/%) 170/22.1 105/30.9 231/22.0 25/43.9
R B A 1.0 1.6(1.2, 21) 1.0 2.8(1.6, 4.8)
OR(95%CI)P {f 0.0019 0.000 2
AR 1 1.0 1.5(1.1, 2.0) 1.0 2.7(1.6, 4.8)
OR(95%CI)P {f 0.0132 0.000 5
IR 2 1.0 1.5(1.0, 2.1) 1.0 2.3(1.1, 4.6)
OR(95%CI)P 1 0.0439 0.0215
A Ao B R A
MOAKS = 1(n/%) 364/47.3 146 /42.9 416/39.5 30/52.6
AR B 1.0 0.8(0.6, 1.1) 1.0 1.7(1.0, 2.9)
OR(95%CI)P {f 0.1761 0.052 0
AREASAY 1 1.0 0.9(0.7, 1.2) 1.0 1.7(1.0, 3.0)
OR(95%CI)P i 0.466 0 0.0533
H AR 2 1.0 1.3(0.9, 1.8) 1.0 1.1(0.6, 2.1)
OR(95%CI)P {ii 0.1083 0.797 0

Foik: OB L FER. M. AR, BT E 20, I A S
@UABEREAY 2. FERBAL 1 AN b, BFTT A2 AR A 2R 5 P 0] 5 s 5% T s A 45
A IE R 7R 2 B, R (A AU )L AN A RSN R . FERE S
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