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Abstract: Growing number of adult and pediatric spinal cord injury (SCI) and traumatic brain injury (TBI) case
each year indicates an increasing need for treatment modalities, like Body Weight-Supported Treadmill Training
(BWSTT) to assist functional recovery. In addition to treatment of SCI cases, BWSTT has been used for managing
other various neurological diseases such as stroke and multiple sclerosis (MS), cerebral palsy and other
neurodegenerative states. Robotically Gait Assisted BWSTT (Lokomat) has been shown to be more accurate and
financially feasible, compared to the other BWSTT modalities. In this article, we intend to review related articles
and evidence to explain the medical and financial feasibility of using this treatment modality for neurological
diseases.
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Introduction:
There are an estimated 50 million Americans affected by diseases or disorders of the spinal cord and brain. The list
of disorders includes the following: spinal cord injury, memory loss, addiction, schizophrenia, learning disability,
depression, violence, stroke, brain injury, dementia, suicide and many others. More than 90% of the American
population has experienced or will experience the effects of a brain-related, mental, emotional or behavioral,
disease, disorder or injury at some point in their lives. Spinal cord injuries affect 250,000 Americans, costing more
than $10 billion yearly. Head injuries have disabled two million individuals, costing the country $25 billion
annually. Strokes affect 500,000 new people every year, costing the national economy $25 billion yearly. Spinal
cord and brain disorders impact the American economy in excess of $400 billion a year, on direct health care costs
and additional indirect lifetime costs. Individual suffering and loss to society, however, are almost impossible to

quantify. Sources: American Paralysis Association and The Dana Alliance for Brain Initiatives.

Bodyweight supported treadmill training (BWSTT) has become a prominent gait rehabilitation method in leading
rehabilitation centers throughout the world. This type of locomotor training has many functional benefits but the
labor costs are considerable. To reduce therapist effort, Robotically Gait Assisted BWSTT (Lokomat) has been
shown to be more accurate and financially feasible, compared to the other BWSTT modalities. Currently 45+
Lokomat systems are in use in large Neurorehabilitation hospitals in the USA and approximately 150 Lokomat
systems found in 31 Countries.*

In December 2006 HyperMED NeuroRecovery located in Melbourne (Figure 6) installed Australia’s first Adult and
Pediatric Lokomat systems (Robotic Gait Assisted Body Weight-Support Treadmill Training) providing
opportunity for adults and children with gait impairment due to spinal or cerebral motor disorder to improve
functional outcomes.

Spinal cord injury (SCI), stroke, traumatic brain injury (TBI), cerebral palsy, multiple sclerosis and other
degenerative neurologic states have a devastating impact on those who sustain such injuries, as well as on families



and communities. Ensuring that post injury treatment is as effective as possible is crucial to the successful rehabilitation and quality of life of
those who sustain such injuries.

According to the statistical report published by The National Spinal Cord Injury Statistical Centre in 2005, the number of new spinal cord
injury (SCI) cases each year is approximately 11,000.%° Within the group of individuals with SCI, the percentage of incomplete spinal cord
injury (ISCI) cases has raised from 45.9% in the 1970s to 55.3% in 2005.%°

SCI has a significant impact on quality of life, life expectancy and economic burden, with considerable costs associated with primary care
and loss of income. The extent of disability after SCI varies greatly, depending on the severity and location of the injury and which nerve
fibers are damaged. The resulting neurological deficit can be temporary or permanent, complete or incomplete; one of the primary goals for
people with SCI is to improve locomotor function — that is the ability to walk. Traditional therapies and compensation based strategies (such
as brace walking) are commonly used to facilitate walking, but do not result in the recovery of walking ability as known before the injury.

Rehabilitation after neurological injury relies on three principles of motor learning. Practice is the first principle. All other things being equal,
more functional learning will occur with more accurate practice.®” Specificity is the second principle. The best way to improve performance
of a motor task is to execute that specific motor task. 3 Effort is the third principle. Individuals need to maintain a high degree of
participation and involvement to facilitate motor learning.“>® These three principles are critical to promoting activity-dependent plasticity

(i.e. altering the efficacy and excitation patterns of neural pathways by activating those pathways).®

With regards to neurological
rehabilitation, it is important to emphasize that plasticity occurs in neural pathways that are active. Thus, maximizing neuromuscular

recruitment during task-specific practice increases the potential for plasticity?’

Improved locomotor function is often seen in mammals with incomplete and even complete SCI following exercise or rehabilitation,
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Engesser et al =. The most prominent method of gait rehabilitation in current research is bodyweight supported treadmill training (BWSTT).

This is a relatively new technique that originated from basic science research on the neural control of vertebrate locomotion.

Spinalized cats can be trained to walk on a treadmill with partial un-weighting of their hindlimbs.®***” This improvement occurs because,
after SCI, the spinal circuitry below the lesion site does not become silent but maintains active, and functional neuronal properties can
respond to peripheral input from below the level of the injury. It can generate oscillating coordinated motor patterns and is capable of
considerable plasticity.’***2* Based on these observations of spinal cats, a number of research teams around the world began testing similar
treadmill stepping paradigms in humans.'®*° Locomotor recovery with stepping practice on a treadmill is much greater than that ascribed to
spontaneous recovery alone.®** Typically, neurologically impaired subjects wear harnesses that support some of their bodyweight as
therapists attempt to manually assist their legs through the stepping motion on a treadmill, (BWSTT), Figure 1 and 2.
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Figure 1: Patient suspended with manual BWSTT  Figure 2: Video courtesy of University Hospital Balgrist, Zurich



Locomotor Gait Assisted Training refers to an intervention for retraining patients to walk after neurologic injury providing repetitive,
intensive and task specific training that induces neuronal plasticity and subsequently cortical reorganization after brain and spinal cord
damage. The neural mechanisms involved in bodyweight supported treadmill training (BWSTT) are not entirely understood but repetitive
sensory stimulation appears to be critical. Motor recovery could result from formation of new neural pathways or modification of existing
neural pathways. %241 |t is likely that both contribute to some degree. The spinal cord and brain can each undergo considerable activity-

dependent plasticity which is the nervous system's capacity for learning.

Neural plasticity refers to the natural ability of the neurons in the nervous system to generate and develop new connections aimed at repairing
the neuronal damages. In the other word, they can learn new tasks. Based on this fact, locomotor training focuses on retraining the nervous
system through simulating and repetition of walking gait, in order to regain their function and/or enhance their existing potentials. By
repetitively stimulating the muscles and nerves in the lower body Lokomat Gait Assisted Training works to awaken dormant neural pathways

controlling standing, stepping and balance.

The goals of locomotor training are to capitalize on the intrinsic mechanisms of the CNS that respond to sensory input associated with
walking to generate a stepping response and on the ability of the CNS to learn through intensive, task-specific repetition and practice.®*
Researchers successfully used this strategy to train cats with complete midthoracic spinal cord transections to hind-limb step. Manual
assistance to load the hind limbs and approximate the kinematics of stepping was used along with a sling linked to an overhead support for
partial weight support and a treadmill to provide a controlled, repetitive training environment.**** This training facilitated the sensory
experience of walking and, with repetition, generated the motor response of stepping. Task specific training such as gait assisted walking
enables repair and reorganization of processes in the central nervous system. In order to walk or regain functional capacity the injured patient

must ‘re-learn to walk’.%

Experiments conducted on spinalized cats demonstrated that treadmill walk was possible suggesting evidence of a central gait pattern
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generator. ™ Therefore central nervous system lesions produce different symptoms: paresis, somatosensory deficits which induce

inactivity and loss of function. This inability to realize a movement combined with the neuroplasticity of the central nervous system may

induce a secondary functional incapacity called the “learning non use”.*

Growing number of incomplete SCI cases indicates an increasing need for treatment modalities, like Body Weight-Supported Treadmill
Training that aim at maximizing and enhancing the existing potentials of these patients. A single-blind, randomized, multi-centre trial has
shown that many patients with recent, incomplete SCI achieve independent walking when trained to step/stand, either using conventional
devices or using body-weight-supported treadmill training.®*® People with chronic, incomplete SCI also benefit from treadmill or
overground locomotor training: for example, improvements are seen in overground walking speed.?® The most extensive study published to
date found that 80% of wheelchair bound patients with chronic incomplete spinal cord injury gained functional walking ability after

functional training.”>®

The BWSTT produces a constraint-induced movement therapy of a specific task - the gait training. The alternance of stance phase and swing

phase generate afferent inputs which stimulate the spinal gait generator inducing a motor reorganization and acquisition of forgotten skills.*®

Over the past decades, extensive research studies have assessed and evaluated the use and benefits of body weight-supported locomotor

training. 349 2937.76. 717881 Thege studies have revealed that BWSTT can effectively improve walking parameters such as speed,>®2%!18 [imb

3475 and level of independence.®”*%7> |t has also been shown that BWSTT in incomplete SCI patients can also lead
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coordination,?® distance,

some positive neurological alterations namely stepping ability,*® corticospinal tract function,”> and increased electromyography

activity.®#2838 Manually assisted treadmill training has been used for more than 10-years as a regular training for patients with spinal cord

injury and stroke.®* Unfortunately BWSTT has not found prominence in Australian hospitals or private rehabilitation clinics.
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More specifically for stroke hemiparetic patients BWSTT has been shown to improve balance, 374 Jower limb motor

34:35,36.73,74 d, 333435737451 andurance,™ and other important gait characteristics such as symmetry, stride length and

recovery, walking spee
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double stance time,”* Other studies indicate positive therapeutic effects with other pathologies such as multiple sclerosis, Parkinson’s disease
and traumatic brain injury (TBI),52#*% Huseman et al* reports significant improvement with stroke individuals in functional ambulation

after 4-weeks Lokomat Gait Training.

Along with all the evidences showing the beneficial outcomes of BWSTT for incomplete SCI, there are a number of studies revealing that

3,415,16,18,75,76,77,78,79 The

regaining some locomotor activities is also possible in the individuals with complete spinal cord injury. latter

evidences have their roots back in numerous experimental studies on spinalized animals, such as cats.”>""#151618.23

A secondary goal of Lokomat Gait Training is assisting in cardiovascular and metabolic exercise. A large number of patients with SCI could
potentially benefit from aerobic exercise.*® Wirz et al 2182838 examined individuals who were more than 2 years postmotor incomplete.
While aerobic exercise only slightly influenced balance and gait kinematics, the investigators found significant improvements in overground
walking speed and endurance. Similar improvements in overground walking speed, endurance, and isolated muscle strength were observed in

a study with several patients with acute SCI.*%4

In a separate study with eight individuals with TBI, a temporary digression was observed in overground walking speed and endurance
performance during the initial days of Lokomat Gait Training.>® By the end of training, however, significant improvements in overground

gait speed and endurance, combined with improvements in spasticity and muscle strength scores, were observed.

A single-case or ABA design study with 16 stroke patients of different etiologies revealed greatly improved function, muscle strength, and
walking endurance.® In both treatment groups, Lokomat Gait Training was superior to training with conventional physiotherapy. After
training, patients walked more symmetrically with improved ankle dorsiflexion during the swing phase, demonstrated a stable stance phase
with reduced spasticity, and developed adequate equilibrium reactions.®

What are the limits of Lokomat Gait Training? Wernig et al "®7"78™

reports patients with spinal cord injuries who have been wheelchair
bound for many years are still potentially able to ambulate. Improving a patient to the point that he/she no longer needs a wheelchair to move
would definitely lead to reducing the yearly costs of his/her neurological disease as well as the financial burden of wheelchair-associated
complications such as; pressure ulcers, circulatory disorders, osteoporosis and attendant care. Lokomat Gait Training also records improved

cardiovascular performance and reductions in spasticity, bone loss and bladder/bowel complications.®® 181 €

The Lokomat has been suggested to be predestined for patients with complex neurologic disability who are too weak to walk overground
without external support and thus require the assistance of several therapists to perform body-weight- supported treadmill training.***” Our
experience (HyperMED NeuroRecovery) is that Lokomat Gait Training is highly adaptable for all patients with disability. Lokomat Gait
Training can provide numerous accurate repetitions necessary to restore activity especially walking function with neurologic patients.
Lokomat Gait Training kinetic settings can be varied and specifically adjusted throughout the training session intensifying functional
outcomes. Isambert et al. reports patients with incomplete spinal lesions and with stroke undertaking Lokomat Gait Training have
measurable functional changes; reflex stiffness and spasticity are significantly reduced; range of motion, peak velocity and acceleration of
voluntary movements are increased with patients with incomplete spinal lesions and stroke. Therefore the walking ability improves as well as

functional independence.

Additionally, it has been revealed that Lokomat Gait Training can lead to functional improvements in patients with different neurological

diseases such as; Multiple Sclerosis,®® Chronic Stroke,*® Parkinson’s Diseases,* Cerebral Palsy (CP),*® as well as the other various types of

idiopathic and secondary muscular dystrophies and neurological disorders in adult and children.®®"

Moreover, a number of research studies have shown that Lokomat Gait Training can not only improve the gait in neurological patients but

also positively affect cardiovasculart’®* and general health®™ ® regulations. These neurological and physical improvements can remain
between 6 months to 6.5 years post-BWSTT.¥827° For this reason, to keep a level of maintenance treadmill training after the initial period

of intense training is highly recommended.



Cerebral palsy is another complex disorder that also benefits from Lokomat Gait Training. Cerebral Palsy is an occurrence in which the
nerves and muscles of the body function improperly; damage to the brain causes it to transmit incorrect electrical impulses to the muscles
including both too many and too few signals. Without the correct cohesive electrical impulses to balance the opposing muscles of a joint,
normal everyday tasks that most of us take for granted become very difficult to learn and perform. As robotic assisted exoskeletons become
more advanced and practical, their applications have a lot of room for growth. Cerebral Palsy is one portion of the medical field that can

benefit from the development of exoskeletons and in particular Pediatric Lokomat.

“The Economic Impact of Cerebral Palsy in Australia in 2007 gives us another example of this financial burden. This is an access economic
report commissioned by Cerebral Palsy Australia, which estimated that, “in 2007, the financial cost of Cerebral Palsy (CP) in Australia was
$1.47 billion or 0.14%of GDP. When the value of lost wellbeing (disability and premature death) was added, the cost raised a further $2.4
billion.” 27 In this report, it has also been mentioned that, “33,797 Australian had CP in 2007. At an annual financial cost of $43,431 per
person, the cost to the individual is estimated at 36.7% of the total or $306 per week. The Federal Government shares the bulk of the

financial burden, bearing approximately 32.8% of the financial cost of the condition.” *

Figure 3: HyperMED cerebral palsy patients on Pediatric Lokomat *3

The Pediatric Lokomat (Figure 3) has been clinically deployed in our rehabilitation centre (HyperMED NeuroRecovery) since December
2006. Pediatric Lokomat offers opportunity to practice a most physiological gait pattern in a high intensity and frequency for children with
gait impairment due to spinal or cerebral motor disorder including cerebral palsy. With this new tool, not only longer distances and therefore
“higher dosages” of gait therapy, but also various and higher speeds can be trained, which is not possible to this extent with conventional
physiotherapeutic methods. The Pediatric Lokomat raises many new topics of research about the effectiveness, dosage and age related

application of this new therapy.

It is common practice in physical therapy to move a patient’s limbs and joints through natural motion in order to improve function. Gait
ability is a complex motor activation pattern organized hierarchically with the upper most level (initiation of the movement) mediated
through the primary cortex and the lowest levels (organization and execution of the movement) mediated through the spinal motor neurons.
There is evidence that innate pattern generators in the spine produce newborn stepping. During the first year of a child’s development there is

a transformation of this innate ability towards a normal plantigrade stepping through corticospinal tract development.*®

This process of
learning is dysfunctional in children with cerebral palsy and then reinforced over time.®

The deficit induced by a central nervous system lesion depends on which group of cells is damaged: lesions of the upper motor neuron let
some muscle contractions even with an altered highest cortical control. Lesions of the lower motor neuron result in flaccid paresis without
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the ability to recover some movements. Therefore central nervous system lesions produce different symptoms: paresis, somatosensory
deficits which induce inactivity and loss of function. This inability to realize a movement combined with the neuroplasticity of the central
nervous system may induce a secondary functional incapacity called the “learning non use”.*® Functional incapacity is challenging for the
child, parents and therapist. Acquired deformity results in a cascade effect of adaptation and dysfunction notwithstanding psychological
effects.

Children with cerebral palsy have an acquired dysfunction which their central nervous system function deems normal. This is evident when
CP children undertake an intensive Lokomat Gait Training protocol. Many of these children demonstrate a ‘normal gait’ whilst on the
Lokomat which raises question of acquired neural pathways and motor function wrongly developed and reinforced over time. When these
same children come off the Lokomat they immediately return back to the acquired gait. Intensity and repetition enables the CP child to
generate a new functionality which resembles a ‘normal gait’. It is a frequent finding to observe the bewilderment of both parents and CP
child when the child sees themselves ‘walking normal’ on the Lokomat. Visualization whilst on the Lokomat is an important paradigm shift
for not only the CP child and parent but also the therapist.

Winstein et al®!

reports task specific training such as Lokomat Gait Assisted Walking enables repair and reorganization of innate processes in
the central nervous system. In order to walk or regain functional capacity the injured patient must re-learn to walk. Re-organization of
processes refers to the development of the brain to find alternate pathways sending improved electrical signals. It is possible for the brain to
transfer function responsibility to another part of the brain.? It has also been demonstrated that strength training in children with CP can
increase strength as well as result in higher gait velocity.'? Similar to strength training, treadmill training with partial body weight support, as
discussed before, can improve walking speed and endurance of children with CP who can already walk.?’ Furthermore, it has been found
that, in some cases, treadmill training with partial body weight support can achieve completely independent mobility for previously non-

ambulatory children with CP.%’

All the above mentioned improvements would lead to positively changing the quality of life of the affected individuals,® boost up their

physical capacity,” their confidence and increase the valuable time they spent in their community.>#

What the advantages of using Robotically Assisted Gait Training (Lokomat) compared to manual bodyweight supported treadmill
training (BWSTT)?

Because manual assisted bodyweight supported treadmill training has high therapist labor requirements, research groups around the world
have developed a host of robotic devices to assist treadmill stepping.®5®*2**%® |n manual BWSTT, at least three to four specially trained
therapists are required to move the patient’s legs and body (Figure 1). The purpose of these robotic machines is to replace therapist manual

assistance, increasing the amount of stepping practice while decreasing therapist effort.

Manually assisted treadmill training (BWSTT) has several major limitations. The training is labor-intensive and biomechanically challenging
to the active therapist; therefore, training duration is usually limited by personnel shortages and therapist, not patient fatigue. Furthermore,
therapists often experience back pain because the training is performed in an ergonomically unfavorable seating posture. Consequently,
training sessions are shorter than may be required for an optimal therapeutic outcome. The most compelling argument for Lokomat is that
manually assisted treadmill training lacks accurate repeatability and objective measures of patient performance and progress. In contrast, the
duration and number of sessions in Lokomat Gait Training can be accurately repeated and increased while reducing the number of therapists

required for each patient. Indeed, one therapist may be able to train two or more patients at a time in the future.

The Lokomat®, developed by Hocoma™ (Figure 4, 5), consists of a robotic lower limb interface that attaches to a treadmill frame and body
weight support system.’® The patient's legs are strapped into an adjustable aluminium frame that provides powered assistance at the hip and
knee while the patient steps on a treadmill. The Lokomat hip and knee joints are actuated by linear drives, which are integrated in an
exoskeletal structure. A rubber foot lifter induces passive ankle dorsiflexion during the swing phase. The patient’s legs are moved with
highly repeatable predefined hip- and knee-joint trajectories on the basis of a position-control strategy. Hip- and knee-joint torques are

determined from force sensors integrated inside the Lokomat.*"%8



A single therapist can monitor the Lokomat system and adjust assistance as necessary. The Lokomat has been shown to be effective in
improving walking ability in individuals with incomplete spinal cord injury.***® The Lokomat robot is fully controlled and programmed by
a computer system. This computer can generates and coordinate almost all patterns of walking gait with a very high accuracy in both legs

symmetrically, or on just one leg, asymmetrically. The partial body weight support allows patients to stand even with very weak muscles.

Treadmill speed and guidance assistance provided to the patient are also adaptable. Additionally, by reducing the “Guidance Force (GF)” on
Lokomat we can allow the patient to move more voluntarily and freely. With a lowered guidance force (approximately below 60%) the
patient can (and has to) walk more actively. As a result, this also allows the trainer to manually correct the movements of the patient’s leg,
any time as required. In the other word, trainer can change the setting from absolute to partially robotically-assisted training. From the above-
mentioned facts we can conclude that robotically-assisted BWSTT (Lokomat) is superior providing more accurate control and parameters
easily recreated when compared with manual BWSTT.

Lokomat has great advantage providing intensive task specific repetitive training that induces neuronal plasticity and subsequently cortical
reorganization after brain and spinal cord damage. Patients with high level spasticity causing compensatory gait dysfunction are better suited
on the Lokomat than manual BWSTT. Lokomat parameters can be initially set at very low and controlled setting providing a safe
environment for the patient to develop confidence and allow functional reorganization through repetition and patterning. These parameters
can then be built on and individually tailored to the specific requirements and functional responses of the individual patient. Lokomat

provides task specific accuracy and repetition stimulating innate central pattern reflexes and higher cortical function.

Additionally, several built-in sensors constantly transfer electrical messages to the computer. The computer translates these messages into
specific Biofeedback diagrams, shown on the two monitors (One viewed by the trainer and the other by the patient), to assist the technician

to select the best training options for each individual.

Another main advantage of Lokomat Gait Training is that instead of having three or four specialized therapist involved in the treatment, only
one trained technician can execute the entire training. This characteristic makes this modality highly cost effective. Based on the results of

Morrison et al, %’

one major factor causing the difference in the total costs of different BWSTT modalities is directly related to the number of
required staff. They realized that all other direct and indirect expenses are equal, in all BWSTT modalities. Derived from these results,

robotically-assisted BWSTT (Lokomat) which only requires one trained technician can reduce the total cost of the treatment.

Figure 4: HyperMED Spinal Cord Injured patient on Lokomat*®
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Figure 5: Lokomat courtesy Hocoma Inc*

Description

Driven orthosis guiding the patients legs

Electrically driven with parallel bars

Power supply for Lokomat drives

PC with real time operating system and control program control and monitor the Lokomat

PC with user interface Lokocontrol to control Lokomat system; Second monitor for the

Power supply for the motors

Signal cable to measure the angle of the joints

Transmits control commands Lokocontrol PC-Lokomaster PC
Transmits control commands Lokocontrol PC-Treadmill
Integrates treadmill and the Lokomat in emergency stop loop
Transmits sensor signals to control the Lokomat

Transmits control signals to control the Lokomat

Detects a misstep of the patient

Transmits the light curtain signals

Weight support for the patient

Transformer reducing the leakage current of non-medical equipment Lokocontrol PC, monitor,

Power supply Lokocontrol PC



18.  Mains cable 2" monitor Power supply 2" Biofeedback monitor

19. Mains cable Lokomaster Power supply Lokomaster PC
20. Mains cable Lokopower Power supply Lokopower

21. Multiple socket outlet Mains distribution

22.  Mains cable treadmill Power supply treadmill
Conclusion

The incidence of brain and spinal cord disability has risen over recent years however individuals are living longer but with disability.>
Lokomat systems enables longer and individually adapted training sessions, offering better chances for rehabilitation at lower cost compared
to existing methods. A special focus is on optimised rehabilitation. Patients with spinal cord or brain injuries, orthopaedic lesions or age-
related disorders very often need extensive rehabilitation therapies to improve their sensor-motor abilities in daily life.® In rehabilitation, the
scientific basis for the applied treatments is often absent requiring proof of efficacy of a certain therapy. More and more innovative
technologies are becoming available, which can precisely record the duration of the clinical course of recovery and reduce the strain on

therapists, so that pioneering treatment options are developed. Lokomat Gait Training is one of these pioneering therapy options.?’

HyperMED NeuroRecovery Centre provides intensive activity based rehabilitation programs with unique protocols incorporating Lokomat
(Robotic Gait Assisted Walking), Hyperbaric Oxygenation, Median Nerve Stimulation, Neuro-acupuncture, Whole Body Vibration and other

assertive therapies aimed at functional improvements of the patients with different sorts of neurological diseases and post operative events.

The HyperMED NeuroRecovery Centre has been the first and currently is the only centre in Australia, which has and uses the Robotically
Assisted Lokomat; this lack of availability has meant that most patients attending HyperMED NeuroRecovery attend from interstate and

many from overseas for this specific therapy combination.

HyperMED NeuroRecovery is a private therapeutic centre, which is totally funded by the patient and sponsored private sector. Patients
attend in a private pay capacity; patients do not receive Government funding or funding under Third Party Insurance including Transport
Accident Commission or WorkCover. Self-funded rehabilitation facilities such as HyperMED NeuroRecovery Centre, by using the Lokomat

can play an important role in reducing the financial burden of neurological diseases on the government and communities’ shoulders.

HyperMED NeuroRecovery provides financial subsidy for all patients attending. This economic burden has been tackled by the directors in

the interest of providing modalities including Lokomat Gait Training for patients with neurologic disorders.

About 150 Lokomat® systems installed Hocoma

Figure 6: Lokomat systems installed world-wide *
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