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The application of 3D printing in individualized surgical plan of developmental dislocation of the hip in
children. Wang Peng', Du Zhijun®, Lu Shijiao', Iv Honghai'. 1. Nantong Rich Hospital, The 4th Affiliated
Medical Hospital of Yangzhou University, Jiangsu Nantong 226001, China. 2. Nantong Maternity And Child
Care Hospital, Nantong 226006, China. 3. Suzhou New Century International Children’s Hospital. Suzhou,
215003, China. Corresponding author: Lv Honghai, Email: hunter1994@ 163. com

[ Abstract] Objective To explore the application of 3D printing in surgical plan of developmental dislo-
cation of hip (DDH) in children. Methods 18 children of DDH from 2015 Jan to Dec were randomly divid-
ed into two groups: 3D printing group and normal group. Simulation model and guided template were made by
3D printing for individualized surgical plan. The variance between digital model and entity were measured via
neck shaft angle, anteversion angle, axis of acetabulum, volume and surface of acetabulum. The surgical time,
amount of blooding, radiation and hospitalization expense were analyzed. The score of Mackay and Severin cri-
terion were applied to evaluate the affected hip function. P < 0. 05 was regarded as statistically significant.

Results Neck shaft angle and anteversion angle in digital model were 153.7° +10.9° and 45.3° +7.3° re-
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spectively, which in entity were 157.3° +7.4° and 51.2° +3.7° respectively. Long axis was (47.7 +7.79)
mm while short axis was(39.7 £7.14) mm in digital model. Meanwhile, long axis was (46 +8.24)mm with
short axis (40.2 +£6.06) mm in entity. There was no significant difference between the two results. Moreover,
the volume and surface of digital model was (6 569 +738)mm’ and (1 932 +723) mm” respectively, whereas
the entity was(6 233 + 506)mm’ and (1751 + 421 )mm” in volume and surface. During 3D printing group,
4 cases were undergoing combined salter osteotomy, 2 cases combined Pemberton osteotomy, 1 case combined
Dega osteotomy and 1 case Chiari osteotomy. In normal group, 5 cases underwent combined salter osteotomy, 3
cases Pemberton osteotomy and 2 cases osteotomy. In normal group, the mean surgical time was 3.4 +0.48 h,
with mean amount of blooding(355 +57) mL and mean radiation( 14 +2.9) times. meanwhile, in 3D printing
group, the mean suigical time was(2.82 £0.42)h, mean amount of blooding 2 was (85 +40)mL and mean
radiation was(5.7 £1.0) times, which apparently shorter than the normal group( P <0.01). The cost of 3D
printing group was ¥2 768 +1 401, Meanwhile, the cost of normal group was ¥26 934 +2 893, which was no
significant variance (¢£=0.685,P >0.05). All cases were followed-up to 0.6 years. The excellent-good ratio
with Mackay criterion in 3D printing group was 87.5% while 90% in normal group, there was no obviously
difference between two groups( Xz =0.028,P =0.867). Meanwhile, the excellent-good ratio with Severin crite-
rion in 3D printing group was 100% while 90% in normal group, there was no significant difference between

the two groups either(y* =0.847,P =0.357). Conclusion 3D printing and computed aided guided template

provided a good method for individualized surgical plan of developmental dislocation of hip in children.

[ Key words] 3D Printing; Computed aided surgery; Guided template; Developmental dislocation of

hip, Children
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Fig. 1 Different orthogonal tomography images of hip and mask with different color standing for each components of the hip such as fe-
mur cartilage of femoral head | acetabulum and corresponding cartilage ( A:coronal plane; B:transverse plane; C:sagittal plane; D.

three-dimension reconstruction of the whole hip) .

Fig.2 Measurements of femur morphology such as neck-shaft angle and antever-
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tion of hip such as internal and external rotation) .
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Fig.4 Case introduction( A ;anteroposterior fluoroscopy of the hip; B&C:the position of guided pin of femur in front and lateral fluo-
roscopy ;D :anteroposterior fluoroscopy of postoperative hip; E:the healing of osteotomy after 6 months of operation; F&G:the func-
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Table 1  Comparison of hip morphology between digital model and 3D printing model (x +s)
34l Ber BT ) A ) 8 S 4h () T 1Al (mm) BEFIAR (mm®)  HEFIR A (mm’)
B AL 153.7 £10.9 45.3 7.3 39.7+7.14 47.7 £7.79 6 569 +738 1932 +723
ST 157.3 +7.4 51.2+3.7 40.2 +6.06 46 +8.24 6 233 +506 1751 £421
t i -0.804 -2.025 0.436 -0.151 1.061 0.612
P1{a 0.435 0.062 0.669 0.882 0.307 0.551
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Table 2 Comparison of surgical time/blooding amount/
radiation/hospitalization cost between 3D
printing and normal groups(x +s)

el = 27 N 1TI N 16 N RV € G T 4|
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3D 4TEf(n=8) 2.82+0.42 285x40 5.7x1.0 27 686 1 401

W (n=10) 3.4+0.48 355+57 14£2.9 26934+2893
t {8 -2.774 -3.078 -7.491 0.685
P{H 0.012 0.006 <0.001 0.501
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