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In recent years, the integration of 3D printing technology into
orthopaedic surgery has evolved from a futuristic concept into a
growing reality. Once confined to research laboratories, 3D printing is
now actively reshaping clinical practice—from preoperative planning to
implant manufacturing and patient-specific prostheses.

Atthe forefront of this transformation is the ability to create customized
implants tailored to the unique anatomy of the patient. Particularly
in cases involving complex fractures, tumor resections, or revision
arthroplasty, off-the-shelf solutions often fall short. With 3D printing,
surgeons can now design implants that match precise bone geometry,
enhancing fit, stability, and ultimately functional outcomes. Recent
innovations in 3D-printed prosthesis materials have further strengthened
this approach, offering advances in strength, biocompatibility, and
surface integration for osseointegration [Qu et al., 2024].(3)

Beyond implants, 3D-printed anatomical models and surgical guide
templates have emerged as valuable tools for surgical planning and
training. Holding a physical replica of a patient’s deformity or fracture
provides tactile feedback that even advanced imaging can’t match.
Surgeons can simulate osteotomies or rehearse implant positioning,
reducing intraoperative errors and operative time. Multiple studies now
support the clinical benefit of such patient-specific surgical templates in
improving precision and outcomes in orthopaedics [Meng et al., 2022].
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Moreover, in low-resource settings, 3D printing offers a cost-effective
way to produce surgical guides and prosthetic components locally,
bridging the gap between innovation and accessibility. Office-based 3D
printing has already been shown to reduce costs and increase planning
efficiency in such environments [Cheo et al., 2024].(1)

Yet, despite these advantages, the widespread adoption of 3D
printing in orthopaedics is still limited by several barriers—namely
cost, regulatory hurdles, and lack of long-term outcome data. Critics
argue that for many routine procedures, conventional methods remain
sufficient and more economical.

So, is 3D printing hype or hope? The answer likely lies in selective
integration. While not every orthopaedic case requires 3D customization,
its value in high-complexity scenarios is undeniable. As technology
matures, cost declines, and evidence accumulates, the hype may well
solidify into hope—and then into standard care.
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