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3D printing porous tantalum metal module for treatment of DDH
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Affiliated Zhongshan Hospital of Dalian University, China

Objective: To explore a new type of individualized treatment technical process to repair acetabulum defect of developmental dysplasia 
of the hip (DDH) with 3D printing porous tantalum metal module, and to evaluate the early clinical outcome of patients.

Methods: CT scanning was performed on the DDH patients’ hip, constructed the three-dimensional model by MIMICS and 
3-MATIC software, and extracted the acetabulum model and femur model respectively; constructed the three-dimensional model 
for the acetabulum defect reversely, adopted the materialize magic’s software to make the porosity-oriented and optimized process for 
the model; made the finite-element analysis on the acetabulum model with ANSYS software to guarantee the uniform distribution of 
the joint stress after repair; printed the porous titanium module for the designed three-dimensional model of the acetabulum defect 
by rapid prototyping, and made the metal spraying of tantalum; done the operation with the personalized acetabulum module and 
evaluated the clinical follow-up. 

Results: The porous metal module produced by 3D printing technology could match with the hip joint of patients optimally and 
thus achieved primary stability; the clinical follow-up showed: patients’ pain was relieved significantly; the function of joints was 
improved significantly; the implanted prosthesis did not loose and the bone in-growth in the model prosthesis was found according 
to the radiological evaluation. 

Conclusion: The 3D-printing porous tantalum metal module shows good clinical effect for the treatment of DDH patients. 
Personalized acetabulum module matches with the hip joint of patients greatly, which effectively improves the coverage of acetabulum 
for the femur head and avoids the traditional periacetabular osteotomy; meanwhile, the porous structural design and the tantalum 
metal coating is beneficial for the ingrowth of bone in the metal module, which enhances the long-term stability.
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