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Application of the computer-assisted virtual reduction combined with 3D printing technique in acetabular fractures
WANG Yu-chen,MA Yong* ,YU Weizhong, LI Yun-feng,and LIU Y an-hui. *The Firsi Clinical Medical School of Nanjing U-
niwversity of Chinese Medicine , Nanjing 210046, Jiangsu ,China

ABSTRACT Objective; To investigate the computer-assisted virtual reduction combined with 3D printing technique as pre-
operative planning and assess their therapeutic effects. Methods: Thirty-five cases of acetabular fracture treated by internal
fixation from March 2011 and March 2014 were retrospectively analyzed. All patients underwent operations with internal fixa-
tions implanted. The patients were divided into 2 groups according whether they used the computer-assisted virtual reduction
combined with 3D printing technology. Fifteen patients in the digital group included 9 males and 6 females with a mean age of
(39.4+8.8) years old ranging from 22 to 58 years old;time from injury to the operation was (8.8+2.0) days;for Letournel -
Judet classification,4 cases were both column fracture,5 cases were posterior wall fracture,4 cases were T-fracture,2 cases
were posterior wall with transverse fracture. Twenty cases in the control group included 12 males and 8 females with a mean age
of (38.7+13.1) years old ranging from 19 to 59 years old ; time from injury to the operation was(8.2+2.3) days;for Letournel—
Judet classification, 6 cases were both column fracture,8 cases were posterior wall fracture,3 cases were T-fracture,3 cases
were posterior wall with transverse fracture. The volume of intraoperative blood loss and blood transfusion,operative time, sat-
isfaction rate of fracture reduction and excellent and good rate of d*Aubigne Postal function evaluation were compared between
the two groups and statistical analysis was conducted. Results: All the incisions healed without infection occurred. All the frac-
tures healed without breakage or loosening of plates and screws. There was 1 case of postoperative nerve stimulation symptoms
in each group. One patient in the digital group was found necrosis of the femoral head at 6 months after operation. One patient
in the control group was found heterotopic ossification at 8 months after operation. All patients were follow-up for 13 to 28

months with an average of 17.6 months. The volume of intraoperative blood loss and blood transfusion in the digital group were
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significantly less than those in the control group (P<0.05). The operation time in the digital group was shorter than that in the
control group(P<0.05). The excellent and good rates of fracture reduction were 92.9%(14/15) and 85%(17/20) in the digital
group and the control group respectively,and there was no statistical significance (P>0.05). The excellent and good rates of
d*Aubigne Postal function evaluation were 86.7% (13/15) and 80% (16/20) respectively,and there was no significant differ-
ence(P>0.05). Conclusion; The computer-assisted virtual reduction combined with 3D printing technique can reduce the op-

erative time, volume of intraoperative blood loss and blood transfusion in acetabular surgeries for patients with acetabular frac-

tures. The technique is an effective method for preoperative planning, which worth promoting.
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Tab.1 Comparison of preoperative baseline characteristics between two groups of patients with acetabular fractures

P50 (48] Letournel—Judet 4374 (4]
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g
Note: A is both column fracture, B is posterior wall fracture,C is T—type fracture,D is posterior column with posterior wall fracture; a is shock,b is frac-

ture of limb , ¢ is rupture of the liver and spleen, d is craniocerebral injury, e is injury of urinary and reproductive system and intestine
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Fig.1 A 43-year-old male patient with acetabular

fracture and posterior dislocation of left hip joint

1a. AP X-ray of pelvis  1b. Thin slice CT scanning of pelvis showed posterior wall fracture of acetabulum  1c. Three-dimensional virtual model was built

by Mimics 16.0 to build with CT data 1d. Using mask editing function to segment a fragment of acetabulum and reduce it in Mimics 16.0  1e. Printed

the model out by 3D printer and pre-bended the plate on the model 1f,1g. Postoperative AP X-ray and CT scans at 2 days showed satisfactory reduction

of left hip and no screws were planted into the articular surface of acetabulum  1h. Postoperative AP X-ray at 14 months showed good fracture healing and

no osteonecrosis of the femoral head was occurred
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Tab.2 Comparison of the volume of intraoperative bleeding
and blood transfusion, operative duration, incidence of
complications, and satisfaction rate of reduction between

two groups of patients with acetabular fractures(x+s)

215 Bl AR (ml) il (ml)  FAREE (min)
By 15 640+112 3914121 117£18
HHA 20 1.030+287 771x152 165+24
R - 4972 7.953 6.390
P{H - 0.000 0.000 0.000

*3 WAFATREEARERXFETE d Aubigne Postal
ThEETES R (s, 1)
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up in two groups of patients with acetabular fractures
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