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Effect of computer virtual technique combined with pelvic reduction frame in the treatment of type C pelvic fracture

HUANG Chen ,ZHENG Wei,REN Ya-ming,DENG Shao-lin ,and LIA O Dong-fa. Department of Orthopaedics ,General Hospi-

tal of Western Theater Command , Chengdu 610083, Sichuan , China

ABSTRACT Objective : To investigate the short-term clinical effect of the computer virtual technique combined with pelvic
reduction frame in the treatment of complex pelvic fractures. Methods : Thirty patients with Tile C pelvic fractures treated by
percutaneous minimally invasive pelvic reduction frame from April 2018 to April 2020 were retrospectively analyzed , including
21 males and 9 females,aged from 19 to 57 (39.40+9.85) years old. The patient’s pelvic CT DICOM data were imported into
Mimics software to reconstruct the virtual fracture model. Virtual reduction and nail placement were carried out on the fracture
model, and then simulated fluoroscopy was carried out to record the ideal fluoroscopy orientation and angle to guide the correct
fluoroscopy during operation. The operation time , fluoroscopy times and intraoperative blood loss were recorded. The quality of
fracture reduction was evaluated by Matta image score standard ,and the postoperative function was evaluated by Majeed func-

tion score standard. Results: All 30 patients achieved closed reduction and percutaneous screw fixation. According to Matta
score , the excellent and good rate of fracture reduction was 93.3%(28/30). A total of 67 channel screws were inserted , and the
excellent and good rate was 98.5%(66/67). The operation time was (173.54£79.31) min, fluoroscopy time was (90.81+41.11)
times, intraoperative blood loss was  (81.21£43.97) ml. All incisions healed at one stage without broken nails or re-displace-

ment of fractures. All patients were followed up for 12 months. At the final follow-up,Majeed function score was 73 to 94
(85.66+5.33) scores. Conclusion : Computer virtual technology combined with pelvic reduction frame could rapidly, accurately
and safely reduce and fix unstable pelvic fractures. Computer virtualization could help surgeons to recognition and understand-

ing pelvic fractures, pelvic reduction frame could improve the surgeon’s ability to manage complex and unstable pelvic injuries.

KEYWORDS Pelvis; Fractures; Computer aided virtual technology;  Closed fracture reduction
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Fig.1 The patient’s pelvic CT DICOM data were imported into Mimics software for preoperative
planning. A,B,C were the image of virtual fracture model after segmentation; D, E,F were the im-

ages of virtual fracture model after reduction
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Fig.2 Schematic diagram of pelvic reduction frame placement and external fixation pin placement

during operation
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Fig.3 Preoperative virtual screw placement and simulated fluoroscopy guide screw placement,intraoperative fluoroscopy,and evaluate the reduction

quality and screw position 3a,3b,3c,3d,3e. The simulated perspective view after virtual nail placement before operation  3f,3g,3h,3i,3j. The intra-

operalive perspective image
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Fig4 A 47-year-old male patient with type C pelvic fracture accompanied by hemorrhagic shock and intestinal rupture , was admitted to hospital for dam-
age control treatment. Emergency laparotomy , enterostomy and external fixation of pelvic external fixator were performed 4a. AP X-ray of pelvis after in-
Jury showed type C pelvic fracture ~ 4b. Pelvic AP X-ray after emergency external fixation 4c. General appearance after removal of external fixator before

internal fixation 4d. AP X-ray after internal fixation showed that the fracture reduction was good,and the screw positions were located in the cortex

4e. Half a year after internal fixation, the pelvic AP X-ray showed fracture healing 4f. General appearance of abdomen at 1 year after operation
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