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Abstract: Objective To investigate the decline in knee flexor and extensor muscle strength in patients with knee osteo-

arthritis (KOA) through clinical trials and to explore the causal relationship between KOA and thigh muscle volume
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using genome-wide association studies (GWAS) , as well as to analyse the characteristics and potential factors influen-
cing the decrease in thigh muscle strength in KOA patients. Methods Female patients aged 50 to 80 years diagnosed
with KOA who visited the orthopaedic clinic of Shanghai Zhongye Hospital from January 2023 to December 2024 were
selected and divided into a bilateral knee pain group (n=19) and a unilateral knee pain group (n=33). Healthy adults
were recruited as a healthy control group (n=65). Analysis of variance was used to compare the maximum peak torque
of the knee flexor and extensor muscles among 3 groups. Bidirectional two-sample Mendelian randomization analysis
was performed using inverse variance weighting, MR-Egger, and weighted median methods to examine the association
between knee osteoarthritis, pain, and muscle volume in the anterior and posterior thigh. Results The maximum torque
for knee extension and flexion in the bilateral knee pain group was significantly different from that of the healthy control
group (P<0.05) ; peak torque on the unaffected and affected sides in the unilateral knee pain group was significantly
different from that of the healthy control group ( P<0.001) ; the difference between the unaffected and affected sides in
the unilateral knee pain group was not statistically significant ( P>0.05). There was no correlation between knee osteoar-
thritis and pain and volume of the anterior thigh muscles (KOA: P=0.16; pain: P=0.08), while there was a negative
correlation with the volume of the posterior thigh muscles (KOA: P=0.01; pain: P<0.05). There was no negative
correlation between the volume of the anterior thigh muscles and the volume of the posterior thigh muscles with KOA
and pain. Conclusion Patients with KOA and pain symptoms exhibit a significant decrease in the maximum torque of
the flexor muscle group. A reduction in posterior thigh muscle volume may be one of the causes of decreased flexor

muscle strength, while a decrease in extensor muscle strength is not related to anterior thigh muscle volume, indicating
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that factors influencing decreased flexor and extensor muscle strength differ in patients with KOA and pain symptoms.
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Table 1 Participant baseline characteristics and comparison of knee flexor and extensor peak torque
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Figure 1 Bidirectional Mendelian randomization results between knee osteoarthritis and thigh muscle volumes
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Figure 2 Bidirectional Mendelian randomization analysis between knee pain and thigh muscle volumes
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