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Abstract

Negotiating with obstacles requires a mature motor
control system because this activity involves much
more complex control of the neuromusculoskeletal
system than during level walking. It is noted that
although leg length discrepancy (LLD) is one of
the common diseases in children, no study has ever
investigated the effects of LLD on the control and
biomechanics of the locomotor system in children
during obstacle-crossing. LLD may affect not only
the dynamic stability of the body but also the
control of the end-points of the lower limbs
because LLD would increase the medial-lateral
motion of the center of mass of the body and may
have inaccurate information of the true positions of
the end-points of the limbs. Tibia lengthening is
usually used for children who have structural LLD.
After tibia lengthening to reduce LLD, the whole
motion control mechanism will need to modify
itself in adapting to altered knee joint height and
positions of the end-points. The present study
aims to study the effects of LLD and surgical
correction on the control and biomechanics of the
locomotor  system in  children  during
obstacle-crossing, and to identify the potential risk
factors for falling in this group of patients by
comparing the end-point control variables,
kinematic and kinetic variables of the locomotor
system between normal, LLD and tibia lengthened
children when crossing obstacles of different
heights. The subjects included the patients with



LLD without and with tibial lengthening. Motion
analysis experiments, including level walking and
stepping over obstacles with obstacle height of
10%, 20%, and 30% of leg length, using ultra-high
resolution stereophotogrammetry system and
forceplates. The results of the present study
have shown that when crossing obstacles with
affected limb as leading limb, the leading limb of
the LLD subjects without corrective surgery had
higher first peak of vertical GRF, lower and more
anterior tilting pelvis, less hip and knee flexion
angles, as well as larger ankle plantarflexor
moment. When the heights of the obstacles
increase, the maximal hip and knee extensor
moment occurred early and the knee extensor
moment became greater. After tibial lengthening
for LLD, the asymmetry pattern during obstacle
crossing could be significantly alleviated. The
present study helped to understand the
biomechanics and control of the locomotor system
in LLD ones before and after tibia lengthening, and
provided the guide of decision-making for the
clinician.

Keywords: leg length discrepancy, motion analysis,
locomotion, obstacle-crossing, motor control, tibia
lengthening, surgical correction
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