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Application of personalized digital analog assisted acetabular prosthesis precise implantation in Crowe type I and 1I
hip dysplasia CHEN Jing-xiang,Y U Zhuan-yi, CHENG Qiu-xin ,FU Mei-qing ,SHI Bai-na,YANG Jun,ZHOU Jiang-jun ,and
ZHA O Min. Department of Orthopaedics ,908 Hospital of the Chinese People’s Liberation Army,Yingtan 335000, Jiangxi,
China

ABSTRACT Objective : To explore the effect of personalized digital analog assisted acetabular prosthesis precise implanta-
tion in hip dysplasia. Methods : From February 2017 to July 2019, 11 patients (12 hips) with hip dysplasia underwent total hip
arthroplasty , including 4 males (5 hips) and 7 females (7 hips) ,aged from 27 to 61 years old, with an average of (46.64+12.93)
years old ; Crowe classification:8 hips in type I and 4 hips in type Il . The preoperative thin-layer CT scan was imported into
Mimics 10.01 software. The appropriate size and placement angle of acetabular prosthesis were selected through preoperative
simulation , and the acetabular bone defect was understood to determine whether structural bone grafting was needed during the
operation. The length of both lower limbs, the anteversion angle of acetabular prosthesis, the abduction angle ,the height of ac-
etabular rotation center and the horizontal distance of hip joint center before and after the operation were measured ,and the
postoperative dislocation,bone graft healing and acetabular cup loosening were observed. The hip Harris score was used to e-
valuate the joint function. Results: All patients were followed up for 18 to 30 months with an average of (23.45+3.70) months.
There was no prosthesis dislocation ,loosening and bone graft healing after operation. One case had numbness in the innervation
area due to the traction of sciatic nerve during operation, and was treated with neurotrophic drugs and recovered one month af-
ter operation. The length difference of both lower limbs decreased from (31.73+5.98) mm before operation to (4.73+1.90) mm
3 months after operation (¢=15.268,P<0.01). The anteversion angle of acetabular cup and acetabulum was (17.45+3.62)°and
abduction angle was (40.10 = 2.30)° after operation. In all cases,the abduction angle and anteversion angle were within the

safe range of Lewinek. The height of hip rotation center was (20.64+2.58) mm and the horizontal inward displacement of hip
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was (33.46+3.61) mm. Harris score increased from (45.36+2.34) before operation to (91.27+2.37) 3 months after operation

(P<0.05). Conclusion: Through preoperative personalized digital analog reconstruction of acetabulum in patients with hip

dysplasia, we can better understand the acetabular defect, help to evaluate the size and placement angle of acetabular prosthe-

sis and whether structural bone grafting is needed , and obtain satisfactory clinical curative effect.
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Tab.1 Comparison of Harris score of 11 patients with hip dysplasia before and after operation (x+s,score)
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Fig.2 A 61-year-old male patient with left hip claudication for more than 50 years,right hip pain and movement difficulties for more than 2 years, diag-
nosed as left hip dysplasia with femoral head necrosis and right femoral head necrosis ~ 2a. Preoperative AP X-ray film of pelvis  2b. Preoperative CT
three-dimensional reconstruction of hip joint  2¢. Simulate the 58 mm acetabulum, and the distance between the acetabulum top and the bone defect top is
about 2.8 cm  2d. Three days after operation , the pelvic X-ray showed the prosthesis placement 2e. Six months after operation , the positive X-ray film of

pelvis showed that the position of prosthesis was good ~ 2f. Two years after operation , the pelvic X-ray showed that the position of the prosthesis was good
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