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ABSTRACT Objective: To explore the diagnostic value of quantitative analysis of cartilage using T2 star mapping magnetic reso-
nance imaging combined with serum cartilage oligomeric matrix protein (COMP) and type ITA procollagen amino terminal peptide (P II
ANP) in knee osteoarthritis (KOA). Methods: 138 KOA patients who were admitted to our hospital from April 2021 to June 2022 were
selected as the KOA group, and 126 healthy subjects who underwent physical examination at our hospital were selected as the control
group. The Siemens 1.5T magnetic resonance scanner was used to perform T2-star-mapping imaging of the knee joint, and the T2*
values of the femoral, tibial, and patellar cartilage surfaces were obtained. The serum levels of COMP and P Il ANP were measured using
enzyme-linked immunosorbent assay (ELISA), the T2* value and serum COMP, P Il ANP levels between the control group and the KOA
group were compared, as well as patients with different severity of KOA. The diagnostic value of T2* value combined with serum COMP
and P Il ANP in KOA was analyzed using the receiver operating characteristic curve (ROC curve). Results: The serum COMP levels,
medial femur T2* values, lateral femur T2* values, medial tibia T2* values, lateral tibia T2* values, and patellar cartilage surface T2*
values in the control group were lower than those in the KOA group (P<0.05), while serum P [l ANP levels were higher than those in the
KOA group (P<0.05). The serum COMP level, medial femur T2* value, lateral femur T2* value, medial tibia T2* value, lateral tibia T2*
value, and patellar cartilage surface T2* value in the severe group were higher than those in the moderate group, and the moderate group
was higher than those in the mild group (P<0.05). The serum P Il ANP levels in the severe group was lower than that in the moderate
group, and the moderate group was lower than that in the mild group (P<0.05). The serum COMP level, serum P Il ANP level, T2* value,
and the area under the ROC curve for combined detection and diagnosis of KOA were 0.873, 0.843, 0.898, and 0.981, respectively.
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Conclusion: The serum levels of COMP and T2* in KOA patients increase, while the serum levels of P II ANP decrease. The degree of

their increase or decrease is related to the severity of the condition. Combined detection of serum levels of COMP, P I ANP, and T2* has

high diagnostic value for early diagnosis of KOA.
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Table 1 Comparison of General Information between Two Groups

Gender[n(%)]

Smoke[n( % )]

Drink[n(% )]

Groups n Age(year) BMI(kg/m?)
Male Female Yes No Yes No
KOA group 138 62 76 47 91 44 94 51.78+ 11.79 21.48% 2.36
Control group 126 55 71 44 82 39 87 52.46x 1235 21.75+ 2.48
Xt 0.043 0.022 0.026 -0.458 -0.906
P 0.835 0.883 0.871 0.648 0.366
1.2 ik AR UG, SERRAE A A B R DX a , 002 e PA MR OG 7 1 (K
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Fig.1 T2-star-mapping pseudo color image of nuclear magnetic resonance
iF:0 B,49 %5, BRENE BRENEEETE, EMESHI -0 1,25, BRERE,  RERELBESTE, AN ESHEI—5;0
8,52 %, FiIRBEXTER, AER, GKISHE A KOA B2F KL 5%RA 1R, BE REREFLE, BHEN [ESHRE, hREUEREAE.
BMEETHE, REAXEXHARLE;0 %,48 5, FIRBEXTERE. MK GESNIERS, IRKISET A KOA £ ,K-L 2404 I 4, hEEEERE A
*, EMEERRETE, BAFEHE, EERENETHE . BBEREK,
Note:0 Male, 49 years old, with a healthy physical examination, the patella is smooth and continuous, and the color scale and signal are uniform;

0 Female, 42 years old, with a healthy physical examination, the femoral cartilage is smooth and continuous, and the color scale and signal are uniform;
0 Male, 52 years old, with complaints of knee joint pain and tenderness, clinically diagnosed as a KOA patient, K-L grade is I, with irregular patella and
femoral cartilage, local color scale and signal loss, and pseudo color images are mainly blue-green with color scale thickness Thinning, surface mixed with
spotted red; @ Female, 48 years old, complained of knee joint pain, swelling, and movement disorders. She was clinically diagnosed as a KOA patient with
a K-L grade of 111, and the pseudo color image was mainly blue-green. The color scale thickness was significantly thinner, with local green deficiency. The

tibial cartilage was significantly thinner, with local deficiency.
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39 {5, EERELL 66 ], FBELLILTE COMP /K-F K B d pa ] T2*
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0.873, HAEHWI{E 201.45 ng/mL, fHUKJE 89.86%, 455
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Mg 18.14 ng/mL, HURE 76.81%, FrHFJF 80.95%;T2* {f
(Bedr . B N AIMI B B OB T T2* {HER S ) 21 KOA Y
AUC 2}y 0.898 , f{UEBE 73.91%, 4 5 BF 89.68%; Ml i COMP P

1T ANP /KBS T2* {Hi2 W KOA 1) AUC K 0.981, Uk
93.48% N R BF 84.44%, PEWFE 4,18 2.

%2 XHBAS KOA ZAImiE COMP.PIIANP /K F R T2* {EELE (vt s)
Table 2 Comparison of serum COMP, P I ANP levels and T2 * values between the control group and the KOA group(x s )

T2*(ms)
PII ANP
Groups n COMP(ng/mL) ) o __ Patellar cartilage
(ng/mL) Medial femur Lateral femur  Medial tibia  Lateral tibia
surface
Control group 126 190.07¢ 31.86 2248+ 5.87 20.18% 6.45 21.88% 6.19 2587+ 4.45 21.75% 4.15 26.68% 5.24
KOA group 138 249.76+ 38.65 1521+ 4.10  31.63+ 8.63  28.08+ 5.37 34.69t 7.16 31.62+ 7.81 37.81+ 7.28
t -13.618 11.746 -12.119 -8.514 -11.888 -12.647 -14.139
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

£ 3 AEHTE KOA B ifiE COMP.PILANP 7kE B T2* EELE (xt 5 )
Table 3 Comparison of serum COMP, P T ANP levels and T2 * values in KOA patients with different conditions(xt s)

T2*(ms)
PIl ANP
Groups n COMP(ng/mL) Patellar
(ng/mL) Medial femur Lateral femur ~ Medial tibia  Lateral tibia )
cartilage surface
Mild group 33 210.76% 30.68  20.47+ 242 2333+ 472 2423+ 3.84 2832+ 490 26.86% 4.65 31.78+ 5.83
Moderate group 39 241.33+ 26.74* 1631+ 2.48* 28.69+ 4.97* 27.80% 4.62* 3274+ 540* 30.71% 7.39*  37.02+ 7.07*
Severe group 66 274.24+ 29.05* 1193+ 1.80* 37.51+ 7.51*" 30.18% 5.39* 39.02+ 6.11* 34.53%+ 8.09* 41.29+ 5.89**
F 33.015 127.853 58.280 8.901 17.220 4.452 17.220
P 0.000 0.000 0.000 0.000 0.000 0.015 0.000

Note: Compared with the mild group, *P<<0.05. Compared with the moderate group, “P<<0.05.

% 4 IiE COMP,.PIIANP kR T2* {HiZ# KOA BHE
Table 4 Diagnostic value of serum COMP, P Il ANP levels and T2 * values for KOA

Variable Cut-off AUC P Youden indexes 95%CI Sensitivity(%)  Specificity( % )
COMP >201.45 ng/mL 0.873 0.000 0.621 0.827~0.911 89.86 72.22
PII ANP <<18.14 ng/mL 0.843 0.000 0.578 0.794~0.885 76.81 80.95
T2* ~ 0.898 0.000 0.636 0.855~0.932 73.91 89.68
Joint testing ~ 0.981 0.000 0.879 0.956~0.994 93.48 84.44

3 91t
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Fig.1 ROC curve of serum COMP, P Il ANP, and T2 * values for

diagnosing KOA
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