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Introduction

At the present time, gait analysis systems have become the
most commonly used tool for determining abnormalities in
walking pattern [1,2].

By defining movement curves, it is possible to evaluate how
one movement affects another.

The aim of the study was to present more accurate system
for gait analysis on patients with knee ligament apparatus
injury before and after operation of ACL reconstruction.

This study includes 15 male
patients with deficient
anterior cruciate ligament
(ACL), without concomitant
injury of the ipsylatelar
lower leg. They have
voluntarily consented to the
test of the gait analysis.

Kinematic data were
collected using an OptiTrack
system with six infrared
cameras (Fig.1) placed
along the pathway which
were periodically recording
position of the markers
placed on patient’s lower
extremity (Fig.2) [2, 3, 4].Figure 2. Experimental set - up

Figure 1. Infrared camera FLEX: V100R2

Methods – Data collection

Methods – Simulation algorithm

Movement simulation is performed in order to understand at
which time there was a maximal value of the AP translation
and IE rotation.
Simulation algorithm (Fig.3) consists of two algorithms:
1.Reconstruction algorithm:

Import CT scans,
Polygon phase,
Surface phase,
Solid model;

2. Generation of the patient’s movement curves:
Recording movements curves,
Save .c3d file,
Read .c3d file,
Import movements curves in Catia V5.

Figure 3. Simulation algorithm

Methods – Determination of the AP
translation and IE rotation

Determination of the AP
translation is based on
successive calculating of the
affine coordinates along AP
direction (Fig.4):
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Determination of the IE rotation
is based on definition of the angle
between femoral and tibial
tangent lines of the movement
curves.

Figure 4. Tibial translation along AP
direction and IE rotation
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Results

Anterior – posterior (AP)
translation and internal –
external (IE) rotation achieve
their maximal values (Fig.5)
at the begging of the gait
cycle.

Maximal values of the AP
translation and IE rotation
correspond to maximal
amplitudes on the curves.

Figure 5. a) AP translation, and b) IE rotation

a)

b)

Before
operation After operation

AP trans.
[mm] 6.619±1.447 3.0901±0.511

IE rot.
[°] 6.169 ±0.711 2.382±0.477

Table 1. Values of the AP translation and IE
rotation before and after operation

Conclusion

The results obtained in this research reveal that more
precise diagnosis of the ligament instability can be set.

The results are also indicating significant decrease of the
AP translation and IE rotation after ACL reconstruction.
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