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[(BE] B :KINEREFESEKEGRTRPFRED TR BT LT XS FRERHGG L HMEAALE
FERFOEEE, FiR @RS 2022 55 A F 2025 F 4 AlkEed 96 Bl oREBEE X K B
TH ARBEARE AT EEELER . DAGHRERGA =45 F L LB F X T KB (=51, @iL
WERFEEESRERERTHES BLERREE BELAAGSARER/BETFERFHH R
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ERAEREEGCOMP) ZA R A BEG#H-3(MMP-3)KF, stBEEF XY XAt TR YmBE £t
iTH R EF % B E Logistic @AM, kR X F THBIES ZFEIF R BERSFELSKTRMAFE
WA RT KA TR BRG AT HNL, AR EANRE N EZT X T 445, R Outerbridge 4
BREHRTRGEPERE K BFNBELABRETG =23, lAEZXLAFEHFHE =14, VA
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FRTEABF AT EA, ZF AL FENL(P<0.05), &6F%KFHHALF CTX-1T.,COMP,
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CTX-T .COMP . MMP-3 K-FZBEFXHEEAKEFHRGHARRE, 2 FA %3 EL(P<0.05),
MEREEEFRRERBAFEDRSTH OB A TERAUCO REFH TERAEIF, LIRS RAFHA S
AUCH G, L FPIERFEHE L5 +CTX-T +COMP+MMP-3 K F % 1 2L 48 5% & (AUC 4 0. 952) ,
BESTHRARZREAARSNLH AR, ZFALTFELP<0.05), MEKXFTHRGAEEmE, N
TR EEEES B AE CTX-11 .COMP MMP-3 K-F¥ 2% 544, RRE S E482E 45 LA
R Z R A 4T FEL(P<0.05), WERBREES Z0F CTX-11 .COMP.MMP-3 K-F3# 5
Outerbridge A 2 F EM X, ZF A% T FEX(P<0.05), B EF XY XS FRETHRGH EZR
BREERFHVE.BELERRRE . ARLAAEZEST KRER/BEFEETHRALTRETRFFIHRTER
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HATH U4 24 2024 4F B E 2L BRI H R 4E G5 Abstract Objective: To explore the diagnostic value of mus-

i [ (S2024073) culoskeletal ultrasound (MSUS) combined with cartilage
RS — M REE B (PUJI| B2 644000) metabolism markers for cartilage injury in knee osteoarthritis
R, (KOA) and to investigate its correlation with disease severity.

ZANZER . .
o Methods: A retrospective analysis was conducted on the data
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of 96 patients with symptomatic KOA from May 2022 to
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April 2025. According to the arthroscopic examination results obtained after admission, they were divided into the group
with cartilage injury (n=45) and the group with simple KOA (72 =51). The morphology of femoral trochlear cartilage,
the depth of suprapatellar bursa effusion,synovial blood flow signals and the formation of osteophytes at the femoral con-
dyle/tibial plateau were assessed semi-quantitatively using MSUS examination,and the total scores of MSUS were calcu-
lated. The levels of serum type Il collagen carboxyl-terminal peptide (CTX-1l ), cartilage oligomeric matrix protein
(COMP) ,and matrix metalloproteinase-3 (MMP-3) were determined by ELISA. Univariate and multivariate Logistic
regression analyses were conducted to identify factors associated with KOA complicated by cartilage injury. The receiver
operating characteristic (ROC) curve was used to evaluate the diagnostic value of musculoskeletal ultrasound combined
with cartilage metabolic markers for KOA with concurrent cartilage injury. All patients underwent arthroscopic examina-
tion after admission. The severity of cartilage injury was evaluated using the Outerbridge classification, Grade | and [l
were defined as mild injury (n=23),grade [[l as moderate injury (7 =14) ,and grade IV as severe injury (n=38). To ana-
lyze the correlation between the total scores of MSUS and cartilage metabolism markers and the severity of cartilage injury
in patients with KOA. Results: The cartilage morphology, effusion depth,synovial blood flow,osteophyte scores and total
MSUS scores in the combined cartilage injury group were significantly greater than those in the simple KOA group (P <<
0.05). The levels of serum CTX-[[ .COMP and MMP-3 in the combined cartilage injury group were significantly higher
than those in the simple KOA group (P<C0. 05). The total scores of MSUS and serum CTX- 1l ,COMP,and MMP-3 were
identified as risk factors for KOA combined with cartilage injury (P <C0. 05). The area under the curve (AUC) of the
combined diagnosis of musculoskeletal ultrasound and cartilage metabolism markers was significantly higher than that of
individual indicators. Moreover, the more combined indicators there were, the higher the AUC. Among them, the total
scores of MSUS +CTX- [l +COMP-+MMP-3 had the highest diagnostic efficacy.with an AUC of 0. 952, which was sig-
nificantly higher than the diagnostic efficacy of the combination of two and three indicators (P<Z0. 05). With the aggrava-
tion of cartilage injury.the total scores of MSUS and the levels of serum CTX- [l ,COMP.,and MMP-3 all showed a gradu-
ally increasing trend. Comparisons of the above indicators across different severity groups showed statistically significant
differences (P<C0. 05). The total scores of MSUS and the levels of serum CTX-[[ ,COMP and MMP-3 were all signifi-
cantly positively correlated with the Outerbridge grade (P <C0. 05). Conclusion: The morphology of femoral trochlear carti-
lage, the depth of supatellar bursa effusion,synovial blood flow signals,osteophytes at the femoral condyle/tibial plateau,and the
levels of serum cartilage metabolism markers in patients with KOA combined with cartilage injury are significantly changed com-
pared with those with simple KOA. MSUS combined with cartilage metabolism markers exhibits high diagnostic value for KOA
combined with cartilage injury and shows a significant correlation with the severity of cartilage injury. It can provide a reliable ba-
sis for clinical diagnosis and treatment.
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21 3 111 %5/ 1) WERE/ R L/ T R/ A B WL 8 P A 2 A /4y
PRl R T R 51 0.7840.47 0.88+0.51 0.82+0. 54 0.75+0.48 3.12+1.86
GHEE U 45 2.4940.53 1.86+0. 64 1.7840.58 1.1640.51 7.26+1.97
L 16. 756 8. 340 8. 396 4.056 10. 585
P <<0. 001 <<0. 001 <<0. 001 <0. 001 <<0. 001
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415 1511%5/ 151 CTX-I/(ng * mL™") COMP/(pg« L™ MMP-3/(pg « L™
LRSS ¥ | 51 12,9344, 32 6.96+2.23 34. 6944, 32
B A 45 18.54+5. 29 8.1142.47 52.43+5.14
t 5.716 2.397 18. 370
P <<0. 001 0.019 <0. 001
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G B8 SE Wald x* P OR(95%CI)

WL o 7 A A R S 0.851 0. 161 27.983 <<0. 001 2.342(1.738~3.208)
CTX-1I /K 0.221 0.071 9.711 0.002 1.247(1.085~1.433)
COMP /K 0. 205 0.098 4,372 0.037 1.277(1.013~1. 486)
MMP-3 7K - 0.186 0. 069 7.276 0. 007 1.204(1.052~1.379)
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B OGN R G IR B0 7 R B A A OGP
B 5 2R 400 405 B R 0 B, UL R RO A R A I
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BN (r=0.724,0.582,0.493,0.634,P<0.05), UL
*5,

x4 NEBRRERSGUBRHRSYKFLHBREXTREFARBRGHN ROCHESTER

et HMMTE  BURE/ % RRE/ % AUC95%CI) P
JULE 7 R A Sy 5.53 84. 44 82. 35 0.857(0.781~0.926)  <C0.001
CTX- I K F 15. 84 75.56 74.51 0.782(0.692~0.873)  <C0.001
COMP 7K F 7.82 71.11 72.55 0.751(0. 663~0. 844)  <C0.001
MMP-3 7K - 43.27 79. 64 76. 47 0.824(0. 746~0.897)  <C0.001
L 7 A 4+ CTX- 11K 86. 67 84. 31 0.895(0.831~0.954)  <C0.001
WL B 75 A 2 4+ COMP K 85. 56 83. 24 0.882(0.812~0.946)  <C0.001
WL 75 K A B 43+ MMP-3 7K F 88. 89 86. 27 0.911€0.855~0.962)  <C0.001
JULE 8 A5 4G 2 > + CTX- T +COMP 7K 89. 22 87. 45 0.929(0.873~0.976)  <C0.001
AL 8 7 A B4y + CTX- 11 -+ MMP-3 /K 91. 82 88. 89 0.945(0.902~0.984)  <C0.001
JULE 8 A5 4 2 >+ COMP+ MMP-3 /K5 90. 48 87.76 0.934(0.883~0.975)  <C0.001
WL A A A 4+ CTX- 1T +COMP+ MMP-3 /K- 93. 33 90. 20 0.952(0.920~0.984)  <C0.001
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P <C0. 001 0. 007 0. 007 <C0. 001
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