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Cause of the fracture of the right navicular bone of a female university
student middle-distance runner: physical function data and evaluation
of her motions when walking and running
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[Abstract]

The present study describes the case of an 18-year-old female university middle-
distance runner who had a fracture of her right navicular bone. A mechanism for the
failure is suggested, based on an assessment of her physical function and walking and
running motions. The student's initial complaint was pain when a load was put on her
right navicular bone when running. The pain was reported to be VAS3 at the start of
running, increasing to VAS8 by 30 minutes later. For that reason, the student could
not participate in any races in the first half of the season after her admission to the
university. She had an orthopedic consultation in October of her freshman year, and,
as a result, an osteosynthesis operation was done in December. The physical function
assessment performed before the surgery found oppressive pain in the area of the
navicular bone, and confirmed a right-left difference and tightness in her hip joint,
which resulted in movement restrictions, as well as whole body joint flaccidity. In
addition, a static alignment assessment found a lumber flexure and front inclination of
her pelvis, flexural internal rotations in her hip joint, valgus knee on the right side, an
over-pronated position of her ankle bone, and flat feet. Furthermore, dynamic
alignment assessment confirmed the presence of Trendelenburg symptoms, and found
that her pelvis tended to swing toward the free-side leg and that she was knock-kneed.
In an evaluation of her running motion when she was a high school senior, reported
features of her motions included a posture in which her back was bent so that her
posterior protruded, extension of her knee when lifting her foot, and swaying of her
upper body. In a walking evaluation before her surgery, the rotational movement of her
pelvis and lumbar spine was found to be enhanced. On the basis of an integration of
those assessments of her physical function and her walking and running motions,
causes of the stress fracture of her right navicular bone were thought to include the
right-left difference and the tightness of the movable area of her hip joint, insufficient
turning motions due to arthrochalasis, and poor static and dynamic alignments. These
problems led to inefficiencies in her running motions, resulting in the three repeated
mechanical stresses to the navicular bone of compressing, opening, and shearing,

which then caused the bone's failure.
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