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Measurement of femoral neck anteversion of developmental dislocation of hip in children by 3D printing technique
CAO Jin,HU Shan-shan ,ZHENG Hua-jiang ,ZHANG Nan ,and ZHONG Zhao-ping. Department of Orthopaedics ,Ningbo No.6
Hospital ,Ningbo 315040, Zhejiang , China

ABSTRACT Objective:To explore the method and accuracy of measuring the femoral neck anteversion in children with de-
velopmental dislocation of the hip by using 3D printing technology, so as to find out the method of measuring the femoral neck
anteversion accurately and guide the formulation of the operation plan. Methods : From June 2016 to September 2018,17 pa-
tients with unilateral developmental dislocation of the hip were enrolled in the study,including 2 males and 15 females, aged 2
to 13 (5.47+0.81) years old, 11 on the left and 6 on the right. The methods of CT,3D printing and intraoperative anteversion of
femoral neck were used to measure the anteversion of femoral neck respectively. The intraoperative measurement was used as
the standard reference value for statistical analysis,and the accuracy of the first two methods was compared. Results : The aver-
age value of CT was (36.00+1.66)°,the average value of model method was(43.91+£1.62)°,and the average value of intraoper-
ative method was(44.21+1.62)°. There were significant differences in CT measurement, model measurement and intraoperative
measurement (P<0.05). There was no significant difference between model method and intraoperative method (P>0.05). Con-
clusion ; Compared with the traditional CT method,the 3D printing model method is simpler, more accurate and more repeat-
able,and can simulate the operation before operation. It is an ideal method to measure the femoral neck anteversion.
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Fig.1 A 12-year-old female patient with developmental dislocation of the hip and progressive pain
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of the left hip for one year underwent left pelvic osteotomy combined with proximal femoral shorten-
ing and varus rotation osteotomy 1a. The angle between the longitudinal axis and the horizontal
line of the femoral head and neck  1b. The angle between the posterior line of the internal and ex-
ternal condyles of the femur and the horizontal line  1e. 3D printed physical model of the femur to
measure the anteversion of the femoral neck  1d. The anteversion of femoral neck was measured by

Kirschner wire during operation
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Tab.1 FNA results of femoral neck anteversion measured by different
methods of 17 cases of unilateral developmental dislocation of hip
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