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3d gait analysis in osteoarthritis patients
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Abstract

A three-dimensional gait analysis system is currently widely employed as a clinical tool for determining kinematic values in musculoskeletal
illnesses. Osteoarthritis is a degenerative illness that first affects the articular cartilages and then progresses to the bones and joints. More
often involved are load-bearing joints such as hip and knee. Types of osteoarthritis includes primary and secondary osteoarthritis depending
on the cause. Gait patterns and variables are altered in individuals with osteoarthritis. In osteoarthritis individuals, 3d gait analysis is
commonly used to evaluate time and distance variables of gait. Advanced electronic systems uses infrared (IRR) cameras linked to a
computer to acquire kinematic data including gait speed, stride length, and joint angles, which are used to create kinematic patterns when
walking. In terms of identifying the mechanisms that produce gait disturbance and understanding compensatory gait methods, these
measurements appear to be relevant in OA. Kinematic data could also be used in clinical trials to assess the efficacy of OA therapies. Various
intrinsic and extrinsic factors has an influence in measurement of variables. The purpose of this review is to identify the effectiveness of 3d
system in evaluating kinematics in osteoarthritis patients. To find out the changes in different kinematic variables.
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INTRODUCTION

As the innovation of three-dimensional (3D) evaluation of human gait has evolved substantially in the previous decade, kinetics
and biomechanical data obtained and appropriately analysed by skilled investigators is currently offered as a therapeutically
effective tool in musculoskeletal illnesses.3d gait evaluation uses computerised motion system with infrared digital cameras to
study the biomechanics (kinematic & Kinetics) in the human while walking or running, this allows the physiotherapist or
clinicians to evaluate the patients pattern of walking and various kinematics using 3d system. VVarious motion analysis labs have
been established which includes a team of biomedical engineer, technicians, physiotherapist, occupational therapist and other
skilled professionals. 3d motion analysis helps in better clinical decision making and also allows to determine the treatment,
rehabilitation or whether the patient needs surgery. It is a beneficial for the physiotherapist in planning appropriate treatment
or rehabilitation protocol.

Osteoarthritis is the most frequently occuring arthritis in the globe (OA). The two kinds of osteoarthritis are primary
osteoarthritis and secondary osteoarthritis. Joint discomfort and impaired function are the most classic symptoms of OA,
although the illness can present itself in a variety of ways, ranging from an unnoticed incidental finding to a severe and
irreversibly disabling disorder.(1) Changes includes destruction of cartilages, erosion of subchondral bone, changes in
ligaments, menisci and capsules. Elderly people are more commonly affected with OA.

3D Gait analysis:

Advanced optoelectronic systems use infrared cameras coupled to a computer to acquire kinematic metrics such as gait speed,
stride length, and joint angles, which establish kinematic patterns in the course of walking. These metrics seems to be relevant
in Osteoarthritis in terms of identifying the mechanisms that cause gait disturbance and comprehending compensatory gait
techniques. Furthermore, kinematic data may be relevant in clinical studies to measure the efficacy of OA treatments. Clinical
implications at the individual level could include patients with hip or knee OA being directed to motion analysis laboratories
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for proper evaluation. Furthermore, many OA patients may experience alterations in gait characteristics prior to the onset of
clinically functional impairment.(2) There is no way to completely control all of the determinants that affects the result of a gait
analysis. Both intrinsic and extrinsic factors can cause variation in 3D gait data. Extrinsic factors, for example, can arise as a
result of changes in putting the reflective markings in place. Factors that affects you from within are Intra-individual variances
that occur naturally are an example of mistake. Neither of which can be predicted from trial to trial or subject to subject.
Lowered. Age and walking speed, for example, might both have an impact. Contribute to the normal heterogeneity of gait
between individuals. Several walking trials are used to measure these parameters. To offer a metric, data is usually collected
within the same session.(3)

Gait in osteoarthritis:

In a study, after correcting for walking speed, Kubota et al., outlined the gait attribute of 12 people who had typical
osteoarthritis of both the hip. Patients walked with a higher number of steps and ankle power generation, had an anterior pelvic
tilt during entire phases of gait, a dropped pelvis during stance, and had a smaller step width, hip extension and abduction
angles, and a lower hip abduction moment, according to the data. (4). Gait disparities were found to be more when patients
walked faster in two examination evaluating gait in people having only one hip affected with osteoarthritis. (5,6). This disparity
would be most probably because of decreased forces produced by muscle as a consequences of pain. (7-20)

The medial compartment is the most frequent site of Osteoarthritis in the knee, leading to a varus deformity and higher adduction
moment. Patients had a tendency to rotate their leg externally at the time of stride and slow down their walking speed to lessen
the strain on the medial compartment. (21-30)

When compared to healthy participants, people with ankle Osteoarthritis walked at a reduced self-decided speed, ranging from
0.75 to 1.10 m/s.(9). According to Khazzam et al., people who were affected with ankle osteoarthritis walked at a speed that is
67 percent slower as compared to normal people. The results of research looking at cadence and stride length differ, but the
majority show that persons with ankle osteoarthritis take less steps in a minute and had reduced strides. Patients with ankle OA
also showed reduced dorsiflexion range and loss of the first rocker, commonly known as 'rapid plantar flexion," at the time of
loading response, according to Khazzam et al. This difference in gait pattern could be linked to pain in ankle. (31-33)

In different trials, session, laboratories inaccuracy in lower limb biomechanics were quantified at each and every point of the
gait cycle for each participant. The two experimental situations had different walking speeds. As a result, the standardised speed
has increased significantly. The diversity in speed of walking was minimised. The average kinematic errors varied depending
on the joint, segment, and plane. The most significant inter-lab kinematic errors were seen in both the hip and knee flexion and
hip extension in the sagittal and transverse planes. The biggest inaccuracies are registered by rotation. The findings show that
dependable gait data can be gathered in a variety of gait laboratories. We compared lower limb kinematic and kinetic data in
this study. Gathered on ten healthy volunteers who were tested in three different gaits laboratories. The hardware in each of the
three laboratories was different. Setups, markers, and examiners that could be used. Inconsistencies in the laboratory are a result
of these factors.(3)

In a study where Observational gait analysis (OGA) and three-dimensional gait analysis were compared revealed that, Out of
all the parameters assessed only distance and time variables of gait excluding the stance phase gave better reliability and validity
than kinematic variables in OGA. (11)

According to a study, 3d gait analysis was found to be safer and easier but it was not cost effective and larger spaced labs are
needed with longer time duration which may be a limitation in clinical practise.(2)

CONCLUSION:

3d gait analysis is an emerging technology used to assess kinematic and kinetics with the use of computerised system and IRR
emitting cameras .In osteoarthritis individuals it help to evaluate changes in distance and time variables in gait. Gait analysis
labs are the new upcoming technology used in various neurological and musculoskeletal diseases. As inferred from various
studies it was revealed that 3d gait analysis can be used to distinguish healthy individual and osteoarthritis patients. Its benefits
are it is safer and easy to operate while drawbacks are that it is cost- ineffective and time consuming procedure. Some says that
it is controversial to say, if helps in clinical decision making or not while others believed that it allows the clinician to plan
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treatment /surgery/rehabilitation protocol accordingly. Also with its growing demand we can say that it can be useful in future
for assessment of osteoarthritis and thus will help in planning rehabilitation protocol for the patients.
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