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Abstract

Objective: This study aimed to investigate the correlation between bony anatomy values of the
knee joint, meniscal protrusion values, and the degree of cartilage damage in individuals with
medial meniscus injuries as assessed by magnetic resonance imaging (MRI). Method: A retrospec-
tive analysis was conducted on the MRI results and disease course characteristics of 184 cases of
medial meniscus injury diagnosed by arthroscopic knee exploration in the Department of Sports
and Arthroscopic Surgery of the First Affiliated Hospital of Anhui Medical University from January
2021 to June 2023. The grade of cartilage injury in the medial compartment and the pattern of
meniscus injury under knee arthroscopy were observed. Results: Based on the information pro-
vided by patients during hospitalization, knee magnetic resonance data from our hospital’s imag-
ing department, and arthroscopy results, a total of 184 patients were categorized into various
groups. Among them, there were 120 cases in the meniscus protrusion group and 64 cases in the
non-protrusion group. In coronal magnetic resonance imaging, there were 50 cases in the inter-
condylar notch osteophyte group and 134 cases in the no osteophyte group. Additionally, there
were 112 cases in the A-shaped intercondylar notch group, 67 cases in the U-shaped group, and 5
cases in the W-shaped group. Arthroscopy revealed 17 cases in the medial meniscal root tear
group and 167 cases in the non-medial meniscal root tear group. Furthermore, 83 cases were di-
agnosed with medial meniscus compound tear, while 101 cases were in the non-compound tear
group. Arthroscopic knee surgery identified 80 cases with severe cartilage damage (Grade III and
above) in the medial compartment, and 104 cases with mild cartilage damage (Grade II and below).
Moreover, there were 55 cases in the knee joint trauma group and 129 cases in the non-trauma
group. The patients were also divided into subgroups based on acute injury (71 cases) and chronic
injury (113 cases). Conclusion: The presence of osteophytes in the intercondylar fossa of the knee
joint is highly indicative for assessing the degree of protrusion and cartilage damage in various
areas of the medial meniscus. In the morphological classification of the intercondylar notch, the
protrusion of the posterior horn of the medial meniscus is significantly greater in the A-type notch
compared to the U-shaped notch. The ratios of intercondylar notch width/depth and intercondylar
notch width/condylar distance are inversely correlated with the protrusion of the posterior horn
of the medial meniscus and the severity of cartilage damage, but not significantly related to the
protrusion of the anterior horn and body of the meniscus. A posterior root tear in the medial me-
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niscus is valuable for evaluating the protrusion of the body and posterior corner of the medial
meniscus in the knee joint. The duration of chronic knee joint disease and higher body mass index
are positively associated with the MME values in different parts and the grade of knee cartilage
damage. The protrusion of the medial meniscus body is higher in the group without a history of
knee trauma compared to the group with a trauma history.
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Figure 1. MME measure
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Figure 2. AUW-shaped intercondylar notch
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Figure 3. Intercondylar notch osteophyte
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Figure 4. MTS measure
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Figure 5. MPTA measure
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Figure 6. MFCA measure
6. MFCA Il &

Figure 7. MMPRT sign
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Figure 8. The ratios of intercondylar notch width/depth and inter-
condylar notch width/condylar distance measure
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26. ZIHFESWITE

A GEiH 7 AR Al 1IBM SPSS 27.0 Hioft. ZH1A] BB o Bt b AT IEASVE 0 M Ay 2255 AR 56, £°F
FIESVE LT ZFHEEA ¢ 5, RRHEFESEURR; AR BRI RT Z 0. Fratainss
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3. &R
3.1 BESELEESE

FZRECARAS: AR T T LI BR8] 58 A T B BT I P AL, i A1 4 50 451(56.50 + 5.54 %),
TEH B 134 $1(51.07 £ 11.13 %) PSRRI REVEZ S . BRIA S A B BE AL I B # A 5% Hh A R K 4K
F AR RE EE S B IR ™ . PR A AGE S AF AR A 05 S s e R A St 2R, A
BELH A F SRR R 45 45 A0 R I i 7 s 5 KU e e . AL 6 MME B4 TH5 22 5% . ARG B0 45
TEL %2):

Table 1. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by inter-
condylar notch osteophyte
%= 1 BREEEESEBFARESIUREE . BAURBBURRENGEFRNEX R

e S RIASHE Rl FARHE  BAE WEmmSE
N (mm) (mm) (mm) (0~1) 2 (0~1V)
HHENH 50 56.50 + 5.54 3.187 3.682 3.224 0.369 3.18
PN o) 134 51.07 +11.13 2.668 2.889 2.473 0.284 2.43
p 18 <0.001* 0.010* <0.001* <0.001* <0.001* <0.001*

*p < 0.05 FRAT B E M,
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Table 2. Chi-square test of intercondylar notch osteophyte group and other groups
=2 BREEEESESHMEANFARE

2 H B B4 43 4 e F AR 451 4 4 Mt
aEBSHE 9 41 50
ToEE A 8 126 134
it 17 167 184
RI71E 0.012*
7 S R A 2 4 7= R A o 4 Bt
(R i ! 40 10 50
TEBA 64 70 134
Bt 104 80 184
KIE <0.001*
MME 4341 IE MME 4341 it
AEBSA 37 13 50
TEB A 83 51 134
Bt 120 64 184
RIT1E 0.127

*p < 0.05 FnA EF MK

32. REREEREE, REASTEE/AREELERREE AUW 5B S54E

TR I 3 %6 FEE R T LA R TA] 3 5 S BRI B LG A0~ AR A R Hh A B 0 40403 55 A 6 25 1A 4717 55
RN, BOLLAEBDN, = A BRE A 58 AR B, 5 AR FEARJC B A G E o SR BRI 53 A A H i I AR
Ja A H ARG o

AR IR G T L AR P41 KT THT T B ) 3 TS AUW 43 B, BRIR) 3 49 B R DL 1] 2~5. A BU R IR) 55 20
B U TURRIE] B AL AR A SR R R, PR IA) AR A 2 AR R LR B S BB 15 S5 RS T R 3
PEZSE . MR T (WE 3, & 4):

Table 3. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by the ratios
of intercondylar notch width/depth distance
3 REFEE/RELLESFEARESTUREE, BAUBBURRBRGFROEX R

AR AERHE  JRMARNE BAES iR

WEM 0.97 0.163 0.024* 0.325 0.032*
)53 T8 PSR Al
A —-0.003 -0.103 -0.167 -0.073 -0.158
AAREE APREE FAREE BAEHR RERES%
WEM 0.474 0.119 0.009* 0.260 0.041*
R ) B3 T8 B R R B LU A
A —0.053 —-0.115 -0.192 -0.083 -0.151

*p < 0.05 FnA EE MK
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Table 4. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by A and
U-shaped intercondylar notch

F 4. BREFE A URSHBESEESARESPMUREE. BAEKUARRERGFRNERERTE
s T e £ Tl i S HAE AR HAE Ja A Bhrfa L/GEE VIR
LRI N R I 1515 (mm) (mm) (mm) (0~1) (0~1V)
BRI = A BI5r2H 112 2.770 £ 0.999 3.109+£1.112 2.821 +1.158 0.312+£0.123 2.59 £1.027
A s U B 67 2.902 £1.037 3.156 £ 1.297 2.557 +£1.002 0.304 £0.133 2.75+£1.035

p 1H 0.399 0.789 0.034* 0.676 0.325
MME 4340 4E MME 441 it
a5 A B 74 38 112
e 5 U B0 42 25 67
pEeas 116 63 179
R7d 0.646

*p < 0.05 FR AT B E M,

3.3. MPTA. MTS:. MFCA., BEBRERNREERBEHFTHREES

MTS FI= I BAARHR Km0 R A 2 825 A3 IEAR G, 5 AT A A 5% B . R Fia M0 i 10
PIRERETE I BRI PR B 1 5 REBEUH - H BB B i (K RSB, (R IR AR SC R, X
2 H AR H R I R B SOE A R FE . MPTAL MFC BB BRG I U B 28 % B Bzt it i B 26 55 21
JIRRAHBAL IR A A R D RE LT 3 A SR AHSRAR IR 45 R R (L3 5):

Table 5. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by bony
measurements

=5 BRTBEMERESFARSBURDE. BABEURERGFRFERMEXERE
AARME  HERME FEARNE BArfate  BeE it

(mm) (mm) (mm) (0~1) (0~1V)

WA E & wEE 0.753 0.042* 0.046* 0.353 0.317

JE A (MTS) MM 0.023 0.150 0.147 0.069 0.074
I 307 3 A 0 £ B 0.763 0.124 0.192 0.374 0.7

(MPTA) Pk -0.022 -0.114 -0.097 —0.066 0.029

i 8 Ay ) £ EEM 0.441 0.081 0.439 0.579 0.795

(MFCA) b -0.057 -0.129 -0.057 -0.041 0.019

g B 5 A BEM 0.435 0.578 0.199 0.548 0.938

T ts 2% HEIME 0.058 0.041 -0.095 -0.045 -0.006

i B BEM 0.734 0.96 0.401 0.925 0.073

T #s 2% HEIME 0.025 0.004 -0.062 -0.007 -0.132

*p < 0.05 FR AT B E M,

3.4. ¥ ARMGENSTE

MR S F AR S T IR A2 W MMPRTL5 1, S5 BEAR sh R A UE S A SR BBt 0 17 41, H
PR JatRas . LRI VE SR 88.2%. ~F AR E I LG 9.24%, SAHICHRIELFIARMLL6]. MMPRT 41
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AHE MMPRT Z14EF ARIATER AL e MR HUE . - A SRR R RS AL 1 A L i B S R gt
Z5t, FARBTMRMETLG 2R RIS MR8 0 A 2 30~ 3 BRAAR AT £ 5 i 1
SRR, T X 2 F AR BT A 28 G AR G B/ o MMPRT 4185E MMPRT L0 05 S5 0 & 1, 48
PR KUSE I AR SCTT B R AR A 4, AR SRASIEEGRA, XHEKFEA
WAL R . BT BOA S B B S AT IR t K5, R IR 4 IR A IE &R H
WAL IR R A A AR LS s 1 05 S 0 W R . MRS 4 R U T (L4 6~8):

Table 6. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by MMPRT
group

%< 6. XBMRERE D ABEB RS BMAREE, BABBURKBIRGERE X MR
T ipEEN L ! PRI AE Ja R HE ADEE WE PSR
(mm) (mm) (mm) (0~1) (0~1V)
FR A5 5340 17 3.065+1.204 4.123+1.632 3.693+1.380 0.340+0.114  3.35+0.996
TEAR BB 45 4321 167 2.783+0989 3.001+1.077 2574+1.020 0.304 +0.127 2.56 + 1.003

p 1H 0.274 0.013* <0.001* 0.255 0.002*
*p < 0.05 FnA EF MK

Table 7. Chi-square test of MMPRT group and other groups
FT 7. FRBREIRG D ESE M AR R K

T B R A 43 4 A 7 B4 4 4 Mt
2 FCRR 453473 73 4. 15 2 17
A A RAR BB A% 5340 89 78 167
Mt 104 80 184

RAE 0.006*
MME 2 4k MME 4 Mt
2 FBCRR 453473 73 4 14 3 17
A2 A BRAR B4 4% 5340 106 61 167
Mt 120 64 184

RA1E 0.119
FHABUG AR HA o A MR A Mt
2 FURR 453473 73 4. 12 5 17
k2 H AR B 4545 73 4 48 119 167
Mt 60 124 184

R1E <0.001*

*p < 0.05 FR AT B E M,

Table 8. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by injure

mode group
5= 8. BiGERX D EEEBIR SR E, BAEBURRERIGEFRAE LR
N ipEENG R PRI HAE Ja o ADEE WE P ER
(mm) (mm) (0~1) (0~1V)
SE#5H 85 2.891 + 0.955 3.261 +1.063 2.780 +1.105 0.325+0.131 2.71+0.95
EEARSHA 99 2740 £1.056  2.971+1.260 2.589+1.099  0.291 +0.120 2.58 +1.09
p e 0.313 0.243 0.063 0.388
*p < 0.05 FnA EE MK
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35. SMESTER SR RSE Sr4E

R S ¢ TOREIR H BRI TE R AT SEEAT 0 2. AMB L AE RS B ARAMG L B 2 R, AMIdEE
AR AR ARSMA A A B3R, RIEFLEZEEZR . RIBROTER BRI SHN K2 T
KT 3ANAHMAT A, 2MEBGHE 71 5], FRRER K 1.73 A, B4 113 fi, “FRREFER K 26.19
H o BRICTTREIRNE 1 73 20 55 Btk 3 2L A0 ) R A 8 9 HH B DA S BB B 1 S5 e A G . 2L TR) > ARG £
T F 58 AR T A 8 B0 IE) TG S 25 AR D o 12 95 50 4 25 498 o~ A ARCAR 38 4534 LA B 2 7 2 45 497 XU
KA I 45 SR N (W42 9, % 10):

Table 9. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by injury

mode group

9. IMAESREEBREBAUREE. BAEHURKERGFRFIME LRI
J ol () FEIERE RIS R EMSSE BOES BESE
% W i K(y) (mm) (mm) (mm) 0~1)  Z&(0-IV)

SME 434 55 48.67£11.03 14.86 2.708 £1.094 2.845+0.944 2.626 +1.154 0.294 +0.105 2.51 + 1.034
JEAMEsa4r4H 129 54.19+9.40 1755 2.853+0.974 3.215+1.253 2.699 +1.084 0.312+0.134 2.69 + 1.022

p i <0.001* 0.568 0.375 0.029* 0.681 0.380 0.275
2 R R 1 4% 25 FEF H AR 45 £ 41 it
G5 sk 4340 4 51 55
e oM sk 4320 13 116 129
Mit 17 167 184
RIME 0.548
MME 4341 3k MME 4341 Bt
G5 sk 4340 33 22 55
e ST sk 43 40 87 42 129
Bt 120 64 184
RI71E 0.332
R T A 4 2 JEH G T E A 44 it
G5 sk 4340 26 29 55
e ST sk 43 40 78 51 129
Bt 104 80 184
RI71E 0.098

*p < 0.05 FR AT B E M,

Table 10. Comparison of MME value. shift value and degree of cartilage injury of the medial of patients grouped by course
of disease group

= 10. REMHRESHEBEYF ARSBAUREE. BARBURRERGFRIEX MR
HIMRHME  AECREE EARIE BALfEs A IR
(mm) (mm) (mm) (0~1) (0~1V)
St 71 51.79+11.38 2.723+0.987 2.890+0.970 2.519+0.943 0.288+0.097 2.34+0.925
21t 4321 113 53.02+9.41 2864+1026 3.239+1.279 27771185 0.319+0.140 2.82+1.046
p 1A 0.428 0.357 0.038* 0.104 0.082 0.002*

W k()
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EX 775
2 I BRAR B 45493 73 4H. e H AR5 7 4 it
ESRERTY L i) 2 69 71
(AR LA 15 98 113
Mt 17 167 184
RIJiME 0.017*
Bow e E G A AR A 4 4 Hit
ESRERY L i) 28 43 71
PR 40 76 37 113
At 124 80 184
Rl <0.001*
*p < 0.05 XnA TR,
4. g

Ao H AR ARy — P BV A AR, EDhRE ESRLT — R A RVIBRIRES, #EdkiE, PIBR
15%-~34% ) H B, TR A4l J1 2390 350% [7]. BEAR 2 H R HHE 2 T2 A BRI AL 2E 47
M, 2 83 H AR R A — 8 RAAE T AR BE, BT CLEEASHIE 78 A 43 il DU & 7 P == AR i 4
PRFBUL S 5 M = EBAL B JE Al E— B b TR R mE B RO 3B 0 R AR A A — B i
FATIRAT i AE FRFAE o AR ST (R R 40 A0 T R B G TS iE B 1 e . H AT, RO &R LA S
TGN IR . TERGSLIRIS A R VRS ECE 40 5 77 5008 Recht 5520 5r 94[8],  [RIFEE &1 85 46 AR N PEAh
g A7 Outerbridge 5544732 . HHGETRH, RIS MO R b I ECE Bk 28
92.11% [9], B LABRSGHTHCE R RO B AL, SR A BCE 3 T 1297 0 T i . e KR
SRS F I TRV R A B R e

PEIX IR [R] U RSG5 MREBIFFE A, AT I A 0 22 AR5 308 6 R P AP i A0 A0 R 5 8 A
IS USRS A 0% RS I MEGi i e — MR =42ty b 2 a8 Ol TR
KA ITAS e Ban “A” BUBRIA) S . BRIA) 53 56 BE /N2 ACL B I I B TR &8 22 AR Al % . MMPRT
Sea R BRIEEE T8 R B BRI R AR R B O [10]. HE4RE, Med NI NS A S
RAEA ] % PR AR[11] A B H MTS 5 A0 H iR RAMP X355 LR AT 22 SR #0455 95 [12].
MMPRT [ &[5 5 2 S A BEUE Y MTS BAAGR MR 0 i NS & [13]. Fr DAFRAT AT 358 EH MRS I 5G4 1)
SRR RE S A AR St F AR B A DG ARG A D% o ARHIE FUF NI H AR N BEAE LR A
T R R DR AR I B DA R R IA) B TR A 0y IR 5 A AR &AL R A SR B A AR FE AT 0, R
BORBAE R BRIAN S AL “ A7 RUBRIA) 53 23 5 3 09 0~ HAUS A3 Ar 28 i UK, 3% 5 8 4% i R 1R 53 2 38
ACL 5455 KUK AL o (BN 22 H AR AT A1 DA S ARSI O AR S 0 AN 2, XA R FRA AT DA — 2B AT 2
HIREBATE MR HIE T (HR XL TR FEA 2 G D& 1745 B RS o 72X BR8] 53 22 5 B B AR AE
HEAT o0 AR A I AECE R ) 55 5 BN 1 2 A AR AL 58 A DA SR 3 B AR, , 237 J5L R B % 2 i B
(AR ALE 2 HY IR IA) 53 B 78 AR T o AEZ A AL IR SRR AAAE BB M 22 5, B IEBIEOCTE N S IS 3l 06
T, DR AL S URIRATIR G I g A 45 KUK 2 2 B & AR 3G i B, Fir DAIRATT L 8 1% 7% 18 21)1%
I3 AT 2 AR 5 DA SR 400 B LS, X AT R R T IR )

1991 4, Pagnani 25543 & KR T — R 44 2 A HOR 5 #%¢ (Meniscus posterior Root Tears, MPRT)
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M &

LR, 2P T 21 H ARG iR P A A R IR B BOR S B A% > A SRR 45 20 BTG H
BRAATI I 10%, o X DUG ARG R AR R o 21 H BURR 0 [ 52 = A AR A7 B B A M, A
Bf 2 2 A AR 2 H O 2 R K . FEAHIE 78 o R BIAZAE MMPRT 19202 AR R0 5 S5 A 30 5 HH 5 8 45
A DA 2 25 VRS . 6 AR A A 98 HE )RR TG S 3 M R, X AR FRAT TR T2 H AR AR ER AR T
BEAIHIMT . RN T2 AR TS IR A R8T 0 4L B2 A AR 58 U DA S R B 3 S R E 1 B
EWZESR . PEIRIE MMPRT S48 5 J5 7] DL ARG /E 4 i #2 vh 0 AREE AL, BMESE v LA E
VE RN R 5 Thfe, AN 1kt — 252 A ARRCE 8 [14]. A 0B AR VIBRAR S 1~50
JAT MR, 2HAH MM 58 8 B 5 KX R ZH[15]

IR B TR ST A SR ) B A A 7 5, R MME R ZR 7. 7EX MME B
FHERE A, T AN H AR AR A AT (E 2502 W B 2 A AR S H . Costa 25 A0k 3 mm # &
NFREME MME #IBHE, BP2 HARAE RO R P &P 3 mm, JF FURIE AR S H EE 3 mm
5 AR AR Z AR R ZE R R R, B Fid, FRA B AR AR HERM KR,
NBEARBL X DG FAh S5 A 4547 (1 52 i DA% S AL R S S5 [16] . X kAT HOE 4R, MME 2+
I 3 mm A WHE T RE AN e AERA[6] . 7E— UM JE IR STTRER Y B B 7, Muzaffer 28 A [17]8F 78
T AR R AR, HEF SN MME BRI 1L mm #5954, K MME {28 2~3 mm 241 53 H 1)
PG FARVEIT IR K35 BRI UG 2 mm (1) MME RIA 8 SCHR BRI ) MME. SAT, X S25504E
A KR ATHETERA B SR SRR, JRIR I X B A & L MME A1 H A4 1) 45 3 [18]

B 70 T RO B AR R R I 0T, AR IR DG RE R A DGR FR AR A AT AT R R B T — e K
2 HAR S RN B 4540 R FE IR s R 2R

TEXT R ST 53473 B 2 75 A7 7 B S A 3 2L rp R B A5 43 4 Hp 2 B AR 0 5 i e S PR R, 4L T)
e AR A A 58 U S B AR R IR I B R, (BB BIAR MG H AR B3 KT 7 4,
T A A 20T 2 3 AR A 35 5 H A 1 B vl A7 45 P A

TERG RO REAR I I 2y SRR FR L AIIS AR A, JFIEAT AL 20 by, RIS MR 2 43 L A etk
TR 53 2HL 1R 2 H B 9 A 2 3 38 R DL SR I S G R B Ve T, PRZELIR] Rt IR e W M 2
JIT CAS: P R 6 24 H AR A3 98 H AR B #0750 R R A ) o (R EE A3 BT R BN M 2 B 2 5 S Bk
AR, DL X B 250 #RER IR BATTHE XS IR DG 4 403 A B S i 12y 7, KR 2 i A
TR H AR JRUIS: LA B 28 45 1 XU

TEXT LA b 43 FARAEREAT 0 AT, FRATR B AR A 8 BUE 2R AR /N, X PR BATE HFAR
2k s Gl HZR X IER

AR RIRTT ARk ARG BRI T AT DUE I AR - R RE SRS BB Gl
(24 H AR A AR DLk MME 5 R IR ST XAE o PR IR PR 45 H T e S MK 8 MME (1)
TBIT RIS . /N TR I A RIEAEE S A BURBRT, BOCTEE A R —ME B mER, il
F2 R ™ (DG TT IR & SR AR A 0 A AR o AP sid R HED, G SR, 2748 ki
BRI ARG FSC e, By K T2 H RFARIENE[19]

5. &g
ABE TR AT I B B O, RIS BE AN SR, 2 A BURSHRG . 75 BMI LA MTS
5 MME UL RSB 2 A7 AE B3 et o X8 BT 8 W A 9T 2 B B 5 Rk B 4R AR (o T

AaMIS% . FERRIIFIITH, FATRIEBIRNRIT X — 0, DU A s 05 i Bl va 4 o 0BT i)
BRST AR 55 -
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EeFEh
A B IR S IR (1808085MH243) .
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