Medical Devices

OPEN @ ACCESS Freely available online

Journal of Biomedical Engineering and

Perspective

Bone Growth Stimulators for Post-Injury Recovery in Athletes

Masako Owada’

Department of Medicine, University of Tokyo, Tokyo, Japan

DESCRIPTION

Bone injuries are among the most common and debilitating
setbacks for athletes, whether they result from high-impact
collisions, repetitive stress, or sudden trauma. When an athlete
sustains a bone fracture or suffers from a stress fracture, the
recovery process can be prolonged, often keeping them side-lined
for weeks or months. In recent years, Bone Growth Stimulators
(BGS) have emerged as a promising technology to expedite the
healing of bone injuries and accelerate an athlete's return to
their sport. These devices offer hope for faster recovery and in
some cases even prevents complications like delayed union or
their application
effectiveness in athletic recovery warrant a closer look. Bone

non-union of bones. However, and
growth stimulators are medical devices designed to promote the
healing process of fractures by stimulating the body's natural
bone regeneration mechanisms. These devices generally use
electrical or electromagnetic fields to enhance the biological
processes that lead to bone healing. They work by influencing
osteoblasts (bone-forming cells) to increase bone production,
improving the bone’s ability to heal, particularly in cases where
natural healing might be slower than usual due to age, severity of
injury, or other medical conditions. For athletes, whose physical
performance relies heavily on rapid and efficient recovery, bone
growth stimulators represent an invaluable tool in overcoming
the limitations of traditional recovery methods. These devices
are commonly used in treating stress fractures, bone grafts, non-
union fractures and sometimes after orthopedic surgeries. For
many, the pressure to return to their sport as soon as possible
can lead to complications if recovery is not managed properly.
Traditional bone healing methods-rest, physical therapy and
sometimes surgery-can be time-consuming and in some cases,
recovery may stall due to poor bone regeneration. In bone injur
y, BGS can play an important role. Studies have shown that
electrical stimulation, for instance, can promote osteogenesis
(bone formation) by improving the function of osteoblasts and
improving blood circulation around the injury site. Electrical

stimulation works through Direct Current (DC) or Pulsed
Electromagnetic Fields (PEMF) to stimulate bone growth and
accelerate the repair process. This is especially beneficial for
athletes recovering from fractures that are slow to heal or prone
to non-union (failure of the bone to heal properly). Another
widely used method in bone growth stimulation is Low-Intensity
Pulsed Ultrasound (LIPUS). LIPUS devices generate sound
waves that penetrate the skin and reach the injured bone,
stimulating the healing process by increasing cell activity around
the fracture site. Studies have demonstrated that ultrasound
therapy can significantly shorten recovery time for stress
fractures, a common injury in endurance athletes like runners
and cyclists. One of the main advantages of bone growth
stimulators is their ability to accelerate recovery. Instead of
waiting months for a bone to heal naturally, athletes can
potentially reduce the healing time by several weeks, depending
on the nature of the injury and the type of device used. For
example, studies have shown that BGS can reduce the healing
time for fractures by up to 50%, which is a significant
improvement for athletes needing to return to competition
quickly.

CONCLUSION

Bone growth stimulators represent a cuttingedge development
in sports medicine offering athletes an effective tool for
accelerating recovery after bone injuries. These devices work by
improving the body's natural healing processes and have shown
promise in reducing healing times, preventing complications,
and improving overall recovery outcomes. While their use is not
without challenges, particularly regarding accessibility and cost,
BGS are increasingly becoming a critical component in the
rehabilitation of athletes recovering from bone injuries. As
technology continues to evolve, the potential for even more
advanced and accessible bone growth stimulators will only
increase, offering athlete’s faster paths to recovery and ultimately
a better quality of performance.
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