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trabecular perforation. Typically, perforations occur when
osteoclasts target the narrowest region of a trabecula. This
region is also under the most stress and may accumulate
microdamage more rapidly, which in turn attracts osteo-
clasts12.

With aging, the outside dimensions of bones increase due
to periosteal apposition13. This is accompanied with loss of
bone on the inner surfaces. Bone loss is not uniform
throughout the skeleton but may be much worse in specific
regions. This regional bone loss appears to contribute to
femoral neck fragility. The superior region of the neck loses
bone at a much higher rate than the inferior region14, proba-
bly because of the stress distribution imposed on bone tissue
due to daily activities15. Unfortunately, loss of bone in the
superior region makes the hip much more susceptible to fail-
ure during a fall16.

Bone marrow stem cells lose their ability to differentiate
into bone cells with age17,18. Similarly, stem cells within the
periosteum lose the ability to differentiate into chondro-
cytes19, which may explain why fracture healing becomes less
efficient with age20. The ability of mechanical loads to gener-
ate new bone formation declines with age and this might be
due to a loss in the functional capacity of the osteocyte net-
work21. It is well known that the number of osteocytes with-
in bone tissue decreases with age, but we do not yet know the
functional significance of this decline22. Nevertheless, ana-
bolic therapy with parathyroid hormone remains effective
despite the functional decline in bone cells caused by
aging23,24.
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