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Application of computer-aided design and rapid prototyping for open reduction and internal fixation of complex ac-
etabular fractures HU Wei-jie ,LIU Feng,and ZHANG Jun-yu. Department of Orthopaedics ,the Second People’s Hospital
of Qingyang, Qingyang 745000, Gansu , China
ABSTRACT Objective: To explore the clinical and functional efficacy of the treatment of complex acetabular fractures by
open reduction and internal fixation techniques with computer-aided design and rapid prototyping. Methods: From June 2011
to January 2014,23 complex acetabular fractures were treated in our department,including 14 males and 9 females,with an
average of 39.96 years old ranging from 22 to 68 years old. According to Letournel-Judet classification, there were 13 cases of
double column fracture, 5 cases of T-shaped fracture and 5 cases of anterior-posterior semi-transverse fracture. By the modified
Matta radiological system reduction quality was evaluated. Modified d”Aubigné-Postel evaluation system was used to assess
functional recovery,and complication were recorded at follow-up. Results:The 23 patients were followed up from 10 to 38
months (averaged,20.6 months). The operation time for this series ranged from 90 to 180 minutes (averaged, 123 minutes).
The intraoperative blood bleeding ranged from 400 to 1 400 ml (averaged,728 ml). By the modified Matta evaluation system,
14 cases had anatomic reduction, 8 cases had satisfactory reduction,and 1 case had dissatisfactory reduction. According to the
Modified d”Aubigné-Postel evaluation system at the last follow-up, 15 cases were excellent, 6 good, 1 fair and 1 poor. Postoper-
ative complication , traumatic osteoarthritis were in 3 cases, injury of sciatic nerve in 1 case,acetabulum dislocation in 1 case,
heterotopic ossification in 2 cases,and femoral head necrosis in 1 case. Conclusion ; Open reduction and internal fixation tech-
niques with computer-aided design and rapid prototyping can be widely used in clinical treatment of complex acetabular frac-
tures. Because it can lead to limited invasion,less blood loss,rigid fixation,fewer complication,high safety,and satisfactory
outcomes.
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Fig.1 A 38-year-old female patient with right anterior-posterior semi-transverse acetabular frac-
tures 1a. Using CT three-dimensional reconstruction technology to build acetabulum fracture
model  1b. Using rapid prototyping technology to produce the model of acetabulum fracture

1c, 1d. Using computer-aided design technology to reduce acetabular fracture
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Fig.2 A 22-year-old male patient with comminuted fracture of left acetabulum,left iliac wing
fractures, left under ramus of pubis fracture 2a. Preoperative AP X-ray film of pelvis = 2b. Preop-
erative CT three-dimensional reconstruction showed double column acetabular fractures of the left
side  2c. AP X-ray film of pelvis on the 2nd day after anterior-posterior approach internal fixation
and reduction  2d. CT three-dimensional reconstruction showed anatomic reduction on the 2nd

day after anterior—posterior approach internal fixation and reduction
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