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Virtual preoperative planning and 3D-printed templates for pre-contoured plates in treatment of acetabular posterior
wall fractures

HUANG Chen , XU Wei ,XIE Mei-ming, WANG Cai-ru,DENG Shao-lin ,LIA O Dong-fa (Department of Orthopaedics ,General
Hospital of Western Theater Command ,Chengdu 610083, Sichuan ,China)

ABSTRACT Objective To evaluate the feasibility and accuracy of virtual preoperative planning and 3D-printed templates
for pre-contoured plates for the treatment of posterior wall fractures of the acetabulum. Methods A retrospective analysis of 29
patients with posterior acetabular wall fractures treated between August 2017 and March 2021 were divided into 2 groups based
on whether to use preoperative virtual planning and 3D printed template. In 3D-printing group , there were 14 patients, includ-
ing 10 males and 4 females; aged from 21 to 53 years old; CT-based virtual surgical planning was done using Mimics and 3—
Matic software and 3D-printed templates for pre-contoured plates were adopted. In conventional group, there were 15 patients,
including 10 males and 5 females;aged from 19 to 55 years old ; conventional method of intra-operative contouring to adapt the
plate to the fracture region was adopted. Blood loss,surgical time,radiographic quality of reduction,and hip function were
compared between groups. Results The difference in operation time and intraoperative blood loss was significant (P<0.05).
Twenty—three patients were followed up from 12 to 30 months,and the fractures in both groups healed with a healing time of 3
to 6 months. At the last follow-up , the Merle d"Aubign—Postel score of the 3D printed group was lower than that of the conven-
tional group (P<0.05),with no significant differences in walking ability , hip mobility and total score (P>0.05). In 3D printing
group, 6 cases were excellent,5 cases were good,3 cases were fair;in conventional group,5 cases were excellent,5 cases were
good ,4 cases were fair, 1 case was worse ;no significant difference between two groups (P>0.05). Conclusion Virtual preopera-
tive planning and 3D-printed templates for pre-contoured plates can reduce operative time and the blood loss of surgery,im-

prove the quality of reduction. This method is efficient, accurate and reliable to treat acetabular posterior wall fractures.
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Tab.1 Comparison of preoperative general data between two groups of patients with acetabular posterior wall fractures
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Fig.1 Plate design by a 3D model after reduction with 3 —Matic13.0 (Materialize , Leuven , Bel- 2
gium) software 1a. 3D reconstruction images of the patient reconstructed pelvic CT DICOM data
into the Mimics software  1b. The fracture block was segmented ,images after the reduction of the
virtual fractures  1e. The reset 3D model was imported into the 3—Matic software to design the rear

wall steel plate template , then the steel plate template was imported into the Mimics software to de-

sign screw placement position and orientation
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Fig.2 Perspective angle and orientation of the plate screw position 2a,2b. Simate fluoroscopy on the virtual 3D model ,select the fluoroscopy angle and

orientation that can accurately show the position of the plate and the screw to guide intraoperative fluoroscopy to evaluate fracture reduction and screw

safety 2c,2d. Pertraoperative images according to the preoperative simulated fluoroscopy protocol
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Fig.3 Virtual steel plate screw design and 3D printing 3a. Design of virtual steel plate tem-
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plate  3b. Virtual model of plate screw with posterior wall bone block  3¢. A 3D—printed 1:1 steel

plate template ,and plate was pre-shaped according to the template  3d. The large model of the

plate screw with posterior wall clearly showed the location and direction of screw placement
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Tab.2 Comparison of the operation time , intraoperative blood loss, fracture reduction quality and hip function between two

groups of patients with acetabular posterior wall fractures
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Fig.4 A 23-year-old male patient with the posterior wall fracture with hip dislocation of the left acetabulum 4a. Three-dimensional reconstructions of

the post-traumatic CT scan  4b. Three-dimensional reconstructions of the CT scan after hip reduction  4¢. Three-dimensional reconstructions of the post-

operative CT scan  4d,4e,4f,4g,4h. Preoperative cross-sectional imaging

4i,4j,4k,41,4m. Post-operative cross-sectional imaging 4n. Preoperative

X-ray of the pelvis  40. Postoperative X-ray of the pelvis  4p. X-ray of the pelvis at 3 months after surgery 4q. X-ray of the pelvis at 1 year after surgery
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