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[Purpose]

Quadriceps muscle strain re-injury rates are high and can be severe. The rectus femoris is a biarticular long
muscle and the most commonly injured of the quadriceps muscles. A clear risk factor for quadriceps muscle
strain is a previously strained rectus femoris. In elite athletes with a history of unilateral hamstring strain
injury, the fascicles were shorter and pennation angles were greater in the injured limb compared to the
uninjured limb. However, architectural changes due to a previous rectus femoris strain are unknown.
Through the stages of recuperation, a previously injured muscle may have stiffer tendons than those of an
uninjured limb, which may cause a reduction of tension in the muscle-tendon complex. The purpose of this
study was to determine whether a previously strained rectus femoris injury displays different architecture
and patellar tendon elasticity than that of an uninjured limb.

[Methods]

The study participants were 20 active female university students, 10 with a rectus femoris strain injury
within the last 18 months and 10 in the control group. Muscle architecture was determined from B-mode
ultrasound images, and patellar tendon stiffness was determined by shear wave ultrasound. Assessments
were performed with participants in a spine position with a neutral hip position and in a stretch position with
90-degree knee flexion. Assessment data were compared between injured and uninjured limbs and between
the test and control groups.

[Results]

The previously injured group had significantly higher asymmetry of patellar tendon elasticity in a stretch
position than the control group (p=0.04). In a spine position, muscle architecture was not significantly
different. In addition, there was no difference in muscle architecture and patellar tendon elasticity between
limbs in the previously injured group.

[Conclusion]

In conclusion, a previously strained quadriceps muscle is associated with a higher asymmetry of patellar
tendon elasticity when stretching. In the future, we believe that evaluating the tissue elastic modulus of the
tendon will help prevent recurrence of muscle strain and assist in planning training.



