Appendix 1
MRI Protocol
The T1 pulse sequence consisted of a spin-lock preparation module followed by a turbo spin echo (TSE) image acquisition scheme with the following parameters: repetition time (TR) = 274 ms, echo time (TE) = 13 ms, field or view (FOV) = 18 x 18 cm2, matrix = 384 x 384, in-plane resolution = 0.46 x 0.46 mm2, number of slices = 22, slice thickness = 3 mm, number of averages = 1, spin-lock amplitude (B1) = 400 Hz, spin lock times (TSL) = 12, 18, 25, 35, and 45 ms, total scan times (TSL) = 12 minutes. A TSE intermediate-weighted sequence for anatomic depiction of the hip with matched plane, field of view, slice thickness, matrix, and resolution was also performed with TR/TE = 3090/24 ms, number of averages = 2, receiver bandwidth = 100 Hz/pixel, and echo train length = 7.

Image Postprocessing and Data Analysis

T1ρ relaxation time maps were calculating by fitting the image intensity of the T1ρ-weighted images pixelwise to a monoexponential decay function with two unknown parameters (S0 and T1ρ): S (TSL) = S0exp (iTSL/T1ρ) (S0 represents the signal intensity at TSL= 0) using the Levenberg-Marquardt algorithm.
