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INTRODUCTION:  Despite the presence of femoral or tibial deformities on radiographic images, asymptomatic knee 
osteoarthritis (knee OA) may indicate that bone deformities are not necessarily a factor in knee pain. However, the factors 
determining symptomatic or asymptomatic knee OA remain unclear. Several studies on gait in patients with knee OA have 
evaluated motion and skeletal muscle activity using electromyography (EMG), which is the gold standard technique for 
evaluating skeletal muscle activity. However, this study focused on using positron emission tomography-computed 
tomography (PET-CT) with 18F-fluorodeoxyglucose (FDG) to evaluate whole-body skeletal muscle metabolism. 
Understanding the patterns of lower extremity skeletal muscle metabolism during gait is important to define the role of 
each body part and consider rehabilitation to obtain a pain-free gait. This study aimed to evaluate whole-body skeletal 
muscle metabolism during gait exercise in symptomatic and asymptomatic patients with knee OA using FDG-PET-CT. 
Based on previous EMG-based studies, we hypothesized that skeletal muscle metabolism would relatively decrease 
around the quadriceps muscles during gait exercise in the symptomatic group. 
METHODS: 
Voluntary applicants with unilateral or bilateral mild-to-moderate (Kellgren/Lawrence (K/L) grades between 1 - 2) knee OA 
were enrolled in the study. The K/L grade of individuals with knee OA was defined using radiographs of the identified 
osteophytes and narrowing of the joint space in the standing position. 
Patients with complaints in the lower extremities, except for knee pain, diabetes, history of medical conditions that 
prevented exercise testing, and could not provide written consent were excluded. This study was approved by the ethics 
committee of our hospital, and all patients provided informed consent before participation. A total of 22 participants (11 
males and 11 females) who understood the study were included. They were divided into two groups according to 
symptomatic (10 participants) or asymptomatic (12 participants) knee OA. Table 1 presents the characteristics of the 
participants. The participants walked on a treadmill for 10 min at 3.5 km/h. Subsequently, 37 MBq of FDG was injected 
intravenously, and the participants again walked on a treadmill for 10 min at 3.5 km/h, followed by 25 min of rest in the 
sitting position. Participants then underwent PET to detect FDG accumulation. Regions of interest (ROI) were manually 
segmented into 38 skeletal muscles from the pelvis to the foot. An experienced orthopedic specialist defined all the ROI 
using plain CT images. The standardized uptake value (SUV) was calculated via overlapping the defined ROI and fusion 
images to quantitatively examine the FDG uptake of the muscle tissue per unit volume using the following equation: SUV 
= {mean ROI count (counts per second [cps]/pixel) × calibration factor (cps/Bq)}/ {injected dose (Bq)/body weight (g)}. ROI 
was defined for the right and left sides of the 38 skeletal muscles (Figure 1), and the mean SUV was calculated using the 
following equation: mean SUV = SUV/muscle area. All statistical analyses were performed using the Statistical Package 
for the Social Sciences software package version 25 (IBM Corp. Armonk, New York). Data are presented as means and 
standard deviations. 
RESULTS: 
Table 2 shows the mean SUVs of the symptomatic and asymptomatic groups and the P-values with effect size for all 
muscles. The mean SUVs of the symptomatic and asymptomatic groups were normally distributed, allowing the use of t-
tests. The mean SUVs of the hip abductor muscle were lower in the symptomatic group than in the asymptomatic group 
and displayed a medium effect size (gluteus medius P=0.281; d=0.482, gluteus minimus P=0.079; d=0.793). The mean 
SUVs of quadriceps muscle was higher in the symptomatic group than in asymptomatic group and displayed either a 
small or medium effect size (rectus femoris P=0.454; d=0.299, vastus lateralis P=0.303; d=0.392, vastus intermedius 
P=0.300; d=0.434, vastus medialis P=0.191; d=0.597). 
DISCUSSION AND CONCLUSION: 
This is the first study to evaluate muscle activity during treadmill walking in patients with knee OA. There was a trend 
toward less hip abductor muscle activity in symptomatic knee OA. Hip abductor muscle activity may be associated with 
knee symptoms. Contrary to our expectations, quadriceps activity during treadmill walking tended to be higher in the 
symptomatic group than in the asymptomatic group.



    
 


