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Relationship between intramuscular fat content in the quadriceps muscle and clinical severity in patients with knee
osteoarthritis
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ABSTRACT Objective To explore relationship between intramuscular fat content of quadriceps femoris and clinical severity
of knee osteoarthritis (KOA). Methods Totally 30 KOA patients were selected from February 2021 to June 2021 ,including 6
males and 24 females, aged with an average of (64.20+9.19) years old,and body mass index (BMI) was (24.92+3.35) kg-m™
Patients were divided into relative severe leg (RSL) and relative moderate leg  (RML) according to severity of pain on visual
analogue scale (VAS). Musculoskeletal ultrasound was used to collect muscle images of quadriceps muscles on both sides of
the patient,and Image J was used to analyze echo intensity (EI) of each muscle. Both VAS and Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) were used to assess pain and function. Quadriceps muscle EI on both sides of pa-

tients was compared. Pearson correlation analysis was conducted to analyze correlation between quadriceps muscle EI value
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between RSL and RML, and linear regression was used to analyze relationship between each muscle EI and VAS and WOMA
scores of patients. Results The EI of RSL lateral vastus lateralis (VL) was 123.78+36.25 and RSL vastus medialis (VM) was
109.46+30.36 which were significantly higher than those of 108.03+31.34 and 93.32+26.04 of RML  (P<0.05) ,but there was
no statistical significance in EI values of rectus femoris  (RF) on both sides (P>0.05). El values of VL. and VM on both sides

were significantly correlated (P<0.05). There was a significant positive correlation between VM EI value and VAS score in RSL
and RML  (P<0.05). VM EI values in RSL were positively correlated with total WOMAC (P<0.05) ,and VM VL EI values in
RML were positively correlated with total WOMAC score  (P<0.05). Conclusion Intramuscular fat content of quadriceps is

closely related to severity of clinical symptoms in KOA patients,and the most obvious one is VM. Therefore ,the intramuscular

fat content of quadriceps may be an objective indicator to evaluate severity of KOA patients. At the same time ,reducing intra-

muscular fat content of the quadriceps muscle of KOA patients may be a new direction for the prevention and treatment of KOA.
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Fig.1 Image example of musculoskeletal ultrasonic examination
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Tab.1 Characteristics of included knee osteoarthritis patients
a CPER/B) i (ees)/ BMI(xas)/  RSL/B RML/| - VAS(xas)/ WOMAC (x5 )/
B & % (kg-m™) 7 AU 7 A5 fu v P frEfE Ty Mgy
] 17 5 12 65.00+10.46 24.80+3.33 11 6 6 11 5.41+1.06 6.59+1.33  1.82+1.29 21.24+4.72 29.65+6.71
XA 13 1 12 63.15£7.48  25.08£3.50 7 6 6 7 5.62+1.33 6.69+1.44 2.00+1.16 22.46+4.35 31.15+6.36
I 30 6 24 64.20+9.19 24.92+3.35 18 12 12 18  5.50+1.17 6.63+1.35 1.90+1.21 21.77+4.53 30.30+6.49

H:BMI, B 45 55 5 %50 ; RSL, AR X T M RML, A8 6 842 0 s VAS 398 52 77 43 ; WOMAC, Western Ontario and McMaster 2% 4 5637 R 18 4.
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R2 BEXTREEWMRMELNAA EIMELLE (v+s)
Tab.2 Comparison of muscle EI values of quadriceps

muscles on both sides of knee osteoarthritis patients (x=+s)

531 % Ji& B L JBe L JBC Aol L
RSL 30 114.65+25.07  109.46x3036  123.78+36.25
RML 30 106.92+22.86  93.32+26.04  108.03x31.34
K 56 1=1.54 1=2.77 7=2.19
Pl 0.13 0.01 0.03
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Tab.3 Relationship between quadriceps EI value, VAS and WOMAC score in patients with knee osteoarthritis
[B(95%CI) ,n=30]

P A 4 (KD VAS 5 OMAC
P 0 ke SEN

RSL
RF 0.01(-0.01,0.03) 0.01(-0.01,0.03) 0.00(-0.02,0.02) 0.04(-0.03,0.11) 0.05(-0.05,0.15)
VM 0.02(0.01,0.03)** 0.01(-0.002,0.03) 0.01(-0.002,0.03) 0.05(-0.003,0.11) 0.08(0.002,0.16)*
VL 0.01(-0.001,0.02) 0.01(-0.01,0.02) 0.01(0.00,0.02)* 0.03(-0.02,0.08) 0.05(-0.02,0.12)
Ratio -1.12(-2.43,-0.19)* -0.75(-2.32,0.83) -0.02(-1.45,1.42) -2.83(-8.07,2.41) -3.60(-11.14,3.95)
Din® -0.01(-0.03,0.01) -0.01(-0.04,0.02) 0.01(-0.02,0.03) -0.02(-0.11,0.08) -0.02(-0.15,0.012)

RML
RF 0.01(-0.01,0.03) 0.02(-0.03,0.02) 0.01(-0.02,0.03) 0.04(-0.03,0.12) 0.05(-0.06,0.16)
VM 0.02(0.001,0.03)* 0.02(-0.001,0.04) 0.01(-0.004,0.03) 0.09(0.03,0.14)** 0.11(0.03,0.20) **
VL 0.01(-0.001,0.03) 0.02(-0.001,0.03) 0.02(0.01,0.03)** 0.06(0.01,0.11)* 0.09(0.02,0.1)*
Ratio -0.112(-1.78,1.57) 0.47(-1.47,2.41) 1.10(-0.60,2.79) -1.47(-7.98,5.04) 0.10(-9.27,9.46)
Din® 0.01(-0.02,0.03) 0.01(-0.02,0.04) 0.03(-0.002,0.05)* 0.01(-0.09,011) 0.04(-0.01,0.19)
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