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Easy Molding Technique of Methylmethacrylate Implant Using Plaster and
Rapid Prototyping Model in Cranioplasty

Ki Rin Park, Yong-Ha Kim, Tae Gon Kim, Jun Ho Lee, Ju Ho Ha
Department of Plastic and Reconstructive Surgery, Yeungnam University College of Medicine, Daegu, Korea

Purpose: Methylmethacrylate is the most commonly used alloplastic material in cranioplasty. However during the
polymerization of methylmethacrylate, a significant exothermic reaction takes place. This reaction may result in thermal injury to
the brain tissue and other soft tissues. Also it is difficult to make three-dimensional methylmethacrylate implant that is perfectly
matched to the defect during the operation time. We report on the molding technique of methylmethacrylate implant using
plaster mold and the rapid prototyping model in cranioplasty.

Methods: A 44-year-old male was referred to the department for severe frontal hollowness. He was involved in an automobile
accident resulting in large frontal bone defect with irregular margin. The preformed patient-specific methylmethacrylate implant
was made using plaster mold and the rapid prototyping model before the operative day. The methylmethacrylate implant was
placed in the frontal defect and rigidly fixed with miniplates and screws on the operative day.

Results: The operation was performed in an hour. In the 6 months follow-up period, there were no complications. Patient was
satisfied with the results of cranioplasty.

Conclusion: Safe cranioplasty was performed with the preformed patient-specific methylmethacrylate implant using plaster
mold and the rapid prototyping model. The result of this method was satisfactory, aesthetically and functionally.
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Fig. 1. (Above, left) Rapid prototyping model. (Above, center) Correction of frontal defect with clay. (Above, right) Plaster mold of frontal area.
(Below, left) Methylmethacrylate (MMA) casting was molded according to the plaster mold. (Below, right) The preformed MMA implant.
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Fig. 2. A 44-year-old man with post-traumatic frontal hollowness

prior to cranioplasty. (Above, left & right) Preoperative photographs. A QAR T FAE B el =87 FSshA
(Below, left & right) Preoperative facial three-dimensional computed MMAZ o]&3F =12 g <o) ok o] sholw]gl ];]_.4 o]
tomography findings.

Fig. 3. Methylmethacrylate implant was fitted to the frontal defect site and fixed with miniplates and screws. (Left) Lateral view. (Right) Frontal
view. (Arrow) The irregular margin of the defect was trimmed with saw and burr.

www.e-acfs.org 127



Vol. 13, No. 2, 2012

Archives of Craniofacial Surgery

Fig. 4. (Left & center) Postoperative photographs of the patient. (Right) Axial computer tomography scan obtained at 6 months after the surgery
showed excellent frontal contour.
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