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Arthroplasty remains an incredible in-
tervention for patients with degenera-
tive joint and tendon disease for which
there is yet no biological solution. Al-
though metal and plastic are foreign
materials, our ability to engineer them
in ways that recreates native anatomy
and restores joint function is miracu-
lous for those afflicted with pain and
functional demise. Nevertheless, the
durability of shoulder arthroplasty is
limited both by the imminent wear of
these materials as well as the forces
that act upon them in relation to the
underlying host bone and its pattern
and degree of erosion. In the past
decade, we have come to appreciate
the difficulties in addressing posterior
glenoid erosion; and recent advance-
ments, like augmented glenoids, have
improved our ability to address these
defects while preserving host bone
and joint biomechanics. The next de-
cade will see evolutionary forward
progress in materials science, pros-
thesis design, surgical planning and
surgical technigues. These in turn will
lead to revolutionary advancements

that will relegate the current state of
arthroplasty into historical perspective.

Such forward progress will also con-
front the challenge that healthcare re-
form and value-based purchasing pose
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to scientific innovation, in that new
technologies must improve value in
cost-effective ways. This is particularly
pertinent as the burden of arthritis at a
public health level brings itself to bear
on heath care delivery and health eco-
nomics. A look at past use and forward
projections shows the rate of shoulder
replacement is doubling about every
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10 years and is estimated to reach
about 55,000-60,000 cases per year by
2025. The fastest increase is in reverse
arthroplasty, which is steadily overtak-
ing anatomical shoulder arthroplasty
as its indications widen. In addition,
more patients are presenting in their
40s and 50s with advanced arthritis
or irreparable rotator cuff tears. These
patients seek solutions that permit
strenuous employment, high physical
demand and sustained durability to
mitigate the need for revision surgery.
The synthesis of mechanical engineer-
ing and biomedical engineering will
aim to confront these challenges and
provide innovative, lasting solutions
that translate directly into better long-
term outcomes for patients, both indi-
vidually and at a public health level. e
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MILESTONES
IN SHOULDER ARTHROPLASTY
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