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Abstract

BACKGROUND: For patients with Crowe Il and Ill developmental dysplasia of hip combined with severe hip osteoarthritis, total hip arthroplasty is still
controversial whether to choose acetabular anatomical reconstruction or high hip rotation center reconstruction.

OBJECTIVE: To compare the differences in gait characteristics between the reconstruction technique of the high hip center and the anatomical hip center
during total hip arthroplasty.

METHODS: Forty patients with Crowe IlI-Ill developmental dysplasia of hip with unilateral hip disease from January 2014 to July 2017 were selected. All
patients received total hip arthroplasty, of which 20 cases underwent acetabular anatomical reconstruction, and another 20 patients underwent high hip
center reconstruction. The patients were followed up for more than 2 years after arthroplasty for gait analysis. The study was approved by Ethics Committee of
Affiliated Hospital of Xuzhou Medical University.

RESULTS AND CONCLUSION: (1) Spatiotemporal parameters: The pace, stride frequency, step length, single leg support time, single leg swing time, and double
leg support time of the two groups of surgical side and non-surgical side were similar. There was no significant difference in pace, stride frequency, step length,

one-leg support time, one-leg swing time, and two-leg support time between the two groups (P > 0.05). (2) Kinematic parameters: The maximum extension
of the hip joint on the surgical side of the high reconstruction group was lower than that on the non-surgical side (P < 0.01). The maximum hip flexion and

hip flexion and extension range of the two groups on the surgical side were lower than those on the non-surgical side (P=0.01). The maximum extension of
the hip joint and hip flexion and extension range in the high reconstruction group were lower than those in the anatomical reconstruction group (P < 0.05).
The maximum flexion of the hip joint, maximum knee flexion, knee flexion and extension range, and maximum dorsiflexion of the ankle, the maximum
plantar flexion of the ankle, and the range of ankle dorsiflexion were not significantly different between the two groups (P > 0.05). (3) Kinetic parameters: The
longitudinal peak of the plantar reaction force on the surgical side of the high reconstruction group was higher than that of the anatomical reconstruction
group (P < 0.05). There was no significant difference between the internal and external peaks of the plantar reaction force and the front and back peaks of
the two groups on the surgical side (P> 0.05). (4) The results show that in patients with developmental dysplasia of hip, total hip arthroplasty using high hip
center reconstruction can obtain gait parameters similar to anatomical hip center reconstruction. However, compared with patients undergoing anatomical hip
rotation center reconstruction, patients with high hip center reconstruction had limited hip flexion and extension range movement and greater longitudinal

force on the hip.
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Figure 1 | X-ray film after high hip joint
center reconstruction
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Table 1 | Introduction of femoral prosthesis materials for total hip

arthroplasty
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Figure 2 | Body surface
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Figure 3 | Three-dimensional gait

markers of the patient’s gait model established by computer
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Table 2 | Comparison of baseline data of patients of both groups

WiH fife ) EE 4 ren o H A PE

AR (xxs, %) 52.1546.71 51.40+6.01 0.71

K& (xts, kg) 68.5818.22 67.1017.65 0.56

B (xxs, m) 1.62+0.05 1.61+0.03 0.43
IR (x2s, kg/m?) 26.1043.13 25.81+2.33 0.74

FEDTI ] (xts, H ) 42.20+10.61 54.50+17.85 0.01

KA Harris ¥£4) (xs) 42.10+£7.91 41.05+6.82 0.65

AJ& Harris 1743 (xts) 90.3043.23 88.6043.94 0.14

Wi O E EIEE (xts, cm)  0.21#0.16 1.65+0.29 0.01
KRB 2 5F (x2s, mm) 3.4042.64 5.45+3.97 0.09

Crowe I /I1I% (n) 11/9 8/12 0.34

%3 | BEARBELSTHINZSHAILER (xts, n=20)

Table 3 | Comparison of spatiotemporal parameter of gait evaluation
between two groups
WiH fifk i = 4H e for E 2

FARM JeFARM FARM AeFAM
3 (cm/s) 102.20+7.37 102.70+7.86 100.80+8.61  102.30%8.32
S (5 /min)  112.4416.21 110.8446.42 111.1746.47  111.53%6.89
HAEK (cm) 55.15+4.96 54.76+5.63 54.00£6.51 54.62+6.23
ARSI (%) 62.47+1.75 63.14+1.83 61.89+1.97 62.32+1.88
BARRIRENHA (%) 37.53+1.75 36.86+1.83 38.11+1.97 37.68+1.88
XUBE ST HE A (%) 20.12+3.64 20.12+3.64 19.77+4.75 19.77+4.75
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Table 4 | Comparison of kinematic parameters of gait evaluation between
two groups after surgery
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Table 5 | Comparison of postoperative dynamic parameters of gait
evaluation on the surgical side between two groups
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Figure 5 | Comparison of postoperative maximum extension of hip joint

and the range of flexion and extension of hip joint between the two groups
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Figure 6 | Comparison of
longitudinal peak value of plantar

reaction force on the surgical side
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