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Application of preoperative computer simulation based on three dimensional computed tomography re-
construction during Salter pelvic osteotomy of children with developmental dislocation of the hip. JIANG
Hai, MIAO Wu-sheng, WU Ge, et al. 1. Department of Pediatric Orthopedics, Affiliated Honghui Hospital ,
School of Medicine, Xian Jiaotong University, Xian 710054, China; 2. Department of Orthopedics, First Af-
filiated Hospital, Xi‘an Jiaotong University, Xi‘an 710061, China, Corresponding author: Qiu Yu-sheng,
E-mail; yusheng. qiu@ mail. xjtu. edu. cn

[ Abstract] Objetive To explore the preoperative analysis & plan and postoperative outcome analysis of
computer simulation based on 3—dimensional (3D) computed tomography ( CT) reconstruction during Salter’ s
pelvic osteotomy. Methods From October 2010 to October 2011, there were 18 children (18 hips) of devel-
opmental dislocation of hip. Mimics 10. 01 software was used for preoperative simulation of Salter’ s pelvic oste-
otomy. And 3D acetabular index and acetabulum anteversion were measured before operation, after operation
and compared with each other. The Mckay’ s clinical function and Severin’ s imaging evaluation were used for
evaluating the postoperative outcomes. Results The preoperative 3D acetabular index and acetabulum antever-
sion data had statistically significant differences between affected and contralateral sides. And the preoperative
and postoperative data of affected side were statistically different. No significant difference existed between af-
fected and contralateral sides postoperatively. For 14 hips (77. 8% ), acetabular index and anteversion im-
proved as preoperative design. Acetabular index improved inadequately in 2 hips. And acetabular anteversion
improved inadequately in 1 hip. Acetabular index and anteversion improved inadequately both in 1 hip. Ac-
cording to the Mckay’ s functional criteria, the outcomes were excellent (n =10) and good (n =8). Based up-
on the Severin’ s imaging criteria, the outcomes were excellent (n =12), good (n =4) and fair (n =2).

Conclusions Computer simulation of Salter’ s pelvic osteotomy may facilitate an understanding of proper osteot-
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omy site, rotation angle and triangular bone block size. And it offers better preoperative evaluations and postop-

erative outcome analysis.
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Table 1 Comparisons of anterior, middle and posterior val-
ues of acetabular index and anteversion for bilateral

hip joints in DDH children(n =18 ,x £s)

SH OMAICS) A R AICY) %ﬁﬁ?ﬁﬁ){ﬁj

EHM 21.65 £5.43 22.78 +5.64 21.42 +6.27 12.37 £3.16
HBA 36.46 £8.37 37.89 £9.64 38.63 +9.58 16.28 +4.29
Py <0.01 <0.01 <0.01 <0.01
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Table 2 Comparisons of anterior, middle and posterior val-

ues of acetabular index and anteversion for unilat-

eral affected hip joint in preoperative and postoper-

ative DDH children(n =18 ,x £5)
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Table 3  Comparisons of preoperative versus postoperative
anterior, middle and posterior values of acetabular
index and anteversion for unilateral affected hip

joint in DDH children (n =18 ,x +s)
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ARHY 36.46 £8.37 37.89 +9.64 38.63 +9.58 16.28 +4.29
ARG 20.54 £6.85 21.34 £8.17 22.92 +£9.35 12.53 +5.16
P1a <0.01 <0.01 <0.01 <0.01

YHUAJE 21.65 £5.43 22.78 +5.64 21.42 +6.27 12.37 +3.16
HBAARJS 20.54 +6.85 21.34 £8.17 22.92 £9.35 12.53 £5. 16
P1H >0. 05 >0. 05 >0.05 >0.05
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Fig. 1 la: Anterior Al; 1b; Middle Al; lc: Posterior Al; 1d: Acetabulum anteversion angle; Fig. 2a: Preoperative plain film;

2b. Postoperative plain film at 1 week; 2c¢: Postoperative front view of 3D CT at 1 week; Fig.3 a —f Detailed preoperative stimu-
lations; Fig. 4a: Pre-operative plain film; 4b. Post-operative plain film at 3 months; 4c: Post-operative plain film at 20 months
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