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Application of 3D printing guide plate in total hip arthroplasty for developmental dysplasia of the hip YAN Liang,
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ABSTRACT Objective: To explore the value of 3D—printed navigation template using in total hip arthroplasty (THA )for de-
velopmental dysplasia of the hip (DDH). Methods: Twenty - five patients with DDH underwent total hip arthroplasty from
February 2016 to May 2018 were analyzed retrospectively ,including 4 males and 21 females,aged from 40 to 75 years old. A-
mong them, 5 cases were Crowe type Il , 14 cases were Crowe type Il and 6 cases were Crowe type IV. Twelve cases of them
underwent THA with the 3D printing navigation plate ,another 13 cases underwent the same operation but without the aid of
navigation templates. All patients were treated by the same operators. The operating time , intra- and post-operative hemorrhage
and Harris Hip Score (HHS) at six months postoperatively were compared , anteversion angle ,abduction angle and the distance
from rotation center to the ischial tuberosity connection between ipsilateral and contralateral sides were also compared. Re-
sults: All of the patients were followed up for 12 to 26 months. The operation time ,intra- and post-operative hemorrhage and
Harris score in the 3D printing group were better than those in the conventional hip replacement group (P<0.05). There were no
significant differences in anteversion angle ,abduction angle and the distance from rotation center to the ischial tuberosity con-
nection between ipsilateral and contralateral sides in 3D printing group (P>0.05). The abduction angle and the distance from
rotation center to the ischial tuberosity connection were significantly different between the two sides in the traditional group (P<
0.05) ,the abduction angles had no statistical difference (P=0.487) between two sides. Conclusion : The 3D-printed operation
navigation template technique is an individualized , accurate and promising technique for THA with DDH.
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Tab.1 Comparison of general data of two groups of patients with developmental dysplasia of the hip

AR PER (1) () Crowe 4378 (f5i])
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(vis, %) L x© e Ai I I I %4 V#l
3D TEp SR 4l 12 59.8+11.1 2 10 8 4 0 2 6 4
L5 F A4 13 65.5+10.8 2 11 10 3 0 2 8 3
K 96 {E =1.886 x*=0.008 x’=0.326 x’=0.389
P 0.246 0.93 0.568 0.823
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Fig.1 Preoperative design and template preparation 1a,1b. DICOM data were imported into Mimics software for 3D reconstruction ,the femur was re-
moved 1c,1d. The true acetabulum was identified according to the contralateral side,the cup's size and angle was also designed 1e. The base was de-
signed with reverse modeling which matched with the false acetabulum  1f. The ring was designed to fall on the same level of the cup,the base and the
ring were detachable with a card slot  1g. The concentric rings growing in size could be designed,if the osteophytes were too much to put the final ring

1h. The grinding plane was parallel to and at the center of the ring
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Fig.2 Simulating operation 2a. 3D printing guide plate components 2b. The plate was in- {tﬁi Vil ). 5 WU *ﬂ{@fﬁ!ﬂ ﬁiﬁ (ﬁﬁ% SRR
stalled, the Kirschner wire fixed the base and ring through the reserved nail path ~ 2¢,2d. The ac- MEAR B s ELEE LR, 2%
etabulum was grinded step by step, the grinding plane was parallel to and in the center of the ring i’ij %gﬁﬁ_% =94 (P>0.05), ,1,;:% F
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Fig.3 Operation
grinded step by step
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Fig.4 A 66-year-old female patient with right Crowe I developmental dysplasia of the hip ~ 4a. Pre- ?&ﬁ

operative AP X-ray 4b. Postoperative AP X-ray showed the acetabulum reconstructed in the true

3a. The ring was pointed to the true acetabulum 3b. The acetabulum was
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acetabular  4c. AP X-ray at 1 year postoperative showed the prosthesis was in place
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Tab.2 Comparison of postoperative observation indexes

between two groups of patients with developmental dysplasia

of the hip(x+s)
3D FTENSARAL 12 57.843.73  169.0£34.1  130.0+27.2
g  F A4 13 62.1+4.19  219.0+38.0  219.0+37.4
(18 2,612 -3.477 -6.767
P 0.008 0.002 0.000
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Tab.3 Comparison of bilateral joint angles between two groups of patients with developmental dysplasia of the hip (x+s)
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Tab.4 Results of Harris score 6 months after operation in two groups of patients with developmental dysplasia of the hip

(x+s ,score)
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