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Cranioplasty with three-dimensional printed polymethylmethacrylate prosthesis:

clinical outcome and complication

Pakpume Bumrungrachpukdee (M.D.) and Pongtrip Unprasert (M.D.)

Division of Surgery, Faculty of Medicine, Burapha University, Chonburi, Thailand

Abstract

Background: What are the outcomes, complications and long-term safety concerns of
cranioplasty using three-dimensional printed prostheses of polymethylmethacrylate.
Objectives: To study the outcomes and complications in patients who underwent a cranioplasty
with a three-dimensional printed polymethylmethacrylate prosthesis, at Burapha University
Hospital.

Materials and Methods: This research was a retrospective, cross-sectional study done over a
7 year period. Patient data was collected before and after their cranioplasty, and included any
neurological disorders, their Glasgow Outcome Scale Score (GOS) as well as factors associated
with the patient’s outcome and possible complications.

Results: Fifteen patients (9 females) were included in this study. The patients were between
19-71 years old (with a mean age of 30 years). Follow up with the patients was at 1,113 days
(3 years 18 days) (range 32-2,290 days). The most common cause of craniectomy was closed
brain injury. Generally the patients had a favorable GOS before the cranioplasty, and an
improved neurological deficit after cranioplasty. However, one patient scored a GOS 3, and
also presented symptoms of hydrocephalus, odd ratio = 87 (95% Cl 1.22-6192.93), p = 0.04.
Implant malposition was found in 2 patients. The graft widths were 10 and 13 cms in length.
However, the outcomes of those 2 patients, as compared to the remaining patients, were not
statistically significant.

Conclusion: Cranioplasty with three-dimensional printed polymethylmethacrylate prostheses
may improve neurological deficits, have favorable GOS scores and prove to be safe in the long-
term. However, an unfavorable GOS or hydrocephalus before the cranioplasty will increase
the risk of a poor outcome. Additionally, the larger the size of the implant increases the risk

of implant malposition.

Keywords: Cranioplasty, three-dimensional printed artificial skull, polymethylmethacrylate

artificial skull, customized artificial skull.
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