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[Purposel

Stress fracture is a bone fracture that occurs owing to repeated loads on the same part of the bone, below the
fracture strength of the bone. If a stress fracture occurs, training must be interrupted for a long time, and
there is also a risk of recurrence; therefore, prevention is important. There have been recent reports of
increased running-related injuries in the thigh, including femoral stress fractures, attributed to maximal
shoes. Long-distance runners with a history of femoral stress fractures may experience stress in the femur
owing to femoral muscle characteristics. However, no studies have investigated femoral muscle
characteristics in long-distance runners with a history of femoral stress fractures. The purpose of this study
was, to investigate the factors associated with femoral stress fractures in male college long-distance runners,
clarify femoral muscle characteristics in long-distance runners with a history of femoral stress fractures.

[Methods]

The participants were 12 long-distance runners who belonged to a college track and field team. Muscle-
related indices included isometric knee extension muscle strength measured using a single-leg muscle
strength measurement machine, muscle thickness at the anterior of the thigh measured using ultrasound
imaging, and muscle hardness and stiffness of the vastus lateralis and medial lateralis measured using a
muscle hardness meter and ultrasound imaging. Six athletes had a history of femoral stress fractures and six
had no history of stress fractures. The two groups were compared.

[Results]

There were no differences between groups in age, height, weight, 5000m personal record, and monthly
running distance in the month of measurement. The relative value of isometric knee extension muscle
strength adjusted by body weight was < 1 kgf in both groups, with no significant differences in absolute and
relative values between the groups. Other muscle-related indices (muscle thickness at the anterior thigh,
muscle hardness, and muscle stiffness of the vastus lateralis and medial lateralis) were not significantly
different between the two groups.

[Conclusion]

The femoral muscle-related indices in this study did not reveal clear characteristics in patients with or
without femoral stress fractures.



