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Application of Simulated Surgery Based on Using Three-dimensional
Computed Tomography in Older Children with Developmental
Dysplasia of the Hip*
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ABSTRACT Objective: Through the preoperative surgical simulation in older children with developmental dislocation of the hip
(developmental dysplasia of the hip, DDH), accurate osteotomy and rotation angle in operation, so as to achieve individualized treatment,
improve the prognosis of the objective. Methods: The study was divided into two groups according to preoperative planning methods, one
group was conventional surgery group, the other group was simulated operation group. A total of 20 cases were treated with pelvic triple
osteotomy combined with femoral osteotomy. 10 cases in the traditional operation group and 10 cases in the simulated operation group,
the average age of the operation was 11.3 years, and the average follow-up time was 24.2 months. All patients had pelvic reconstruction
CT examination before the surgery, measure the CE angle, femoral anteversion angle and acetabular index. In the Mimics software, a
simulated surgical procedure was performed to determine the angle of rotation and the location of the pelvic osteotomy in the operation of
the femoral osteotomy, and the procedure was performed according to the outcome of the simulated operation. The preoperative evalua-
tion indexes were graded by Tonnis, and the improved Trevor scoring system was used for postoperative evaluation. Results: In the simu-
lated operation group, there were 4 Tonnis type 3 and 8 Tonnis type 4 hips. In the traditional surgery group, there were 4 Tonnis type 3
and 9 Tonnis type 4 hips. There was no significant difference in preoperative severity between the two groups. According to the Trevor
score,8 hips (67%) were rated excellent, 3 hips (25%) were good, and 1 hips (8%) were fair in the simulated operation group. In the tradi-
tional surgery group, 5 hips (38%) were rated excellent, 5 hips (38%) were good, and 3 hips (23%) were fair. There was significant differ-
ence between the two groups. Complications: there were 3 cases of femoral head necrosis in different degree in the traditional operation
group after operation.3 hips in the traditional surgery group had osteonecrosis of varying severity. Conclusions: The preoperative simulat-
ed surgery of older DDH can achieve accurate osteotomy and rotation angle, improve the prognosis of patients, and achieve individual-

ized treatment of this kind of patients.
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Fig.1 Three dimensional reconstruction of pelvis
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Fig.2 Pelvic rotation after triple osteotomy
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Fig.3 Analysis of pelvic rotation angle after triple osteotomy
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Table 1 The patient's follow-up and postoperative Trevor score

Parameters Simulated operation group Traditional operation group P value
Follow-up time / month 23.8+ 3.99 24.5+ 3.11
Trevor score /(° ) 182+ 2.2 159+ 2.5 0.039
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Table 2 Changes of acetabular index and center-edge angle before and after operation in patients

Simulated operation group

Traditional operation group

Parameters
Preoperative Postoperative Preoperative Postoperative
Acetabular index 38.7(29-48) 18.8(14-27) 39.2(26-53) 19.4(14-36)
Center edge angle 24.3(15-38) 27.3(13-37)
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Fig.4 Preoperative and postoperative X ray in 12 year old girl with unilateral developmental dislocation of hips. Pelvic triple osteotomy, shortening of

femur, and osteotomy
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Fig.5 A 12 year old girl with unilateral developmental dislocation of the hip underwent removal of the internal fixation
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