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Exoskeletons - The New Technology in Rehabilitation
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Editorial

Limitations of independent walking and associated with this
disability are serious problem for a growing group of patients. These
patients are often dependent on a wheelchair or remain chained to the
bed till the end of their life. For this reason, the development of gait re-
education methods, and devices for mechanically assisted gait are very
important elements for maintaining or regaining high quality of daily
and social life. New technologies allow for the construction of devices
supporting the rehabilitation process, which unload therapist in his
daily work and ensuring best execution of patient’s movement pattern
[1,2].

Restoration of walking abilities by various mechanical devices and
locomotor training has been reported by many studies [1-3].
Mechanical devices such as gait orthoses have been shown to permit
standing and walking in persons with various gait deficits. Therapy for
neurological recovery of walking may include locomotor training with
the use of body weight supported treadmill training by either, a robotic
training system or manual placement of the feet during the treadmill
walking. But many of the mechanical devices available for gait
restoration have had limited success for regular use mostly due to
difficulty in acquiring the necessary skill and strength to use them and
the high energy costs associated with ambulation. Also the one of the
limitation of activity-based therapeutic locomotor training programs is
the inability to continue this therapy at home [2,3].

The most technologically advanced devices for mechanical support
of the gait are exoskeletons. An exoskeleton is a wearable robot which
support or, in some cases substitute for the user’s own movements. The
first attempts to create such devices took place 40 years ago. Although
many solutions have been found since then [4,5].

Currently available powered exoskeleton can be strapped on as
wearable robots to enhance the strength, mobility, and endurance of
the wearer. They are commonly designed for military use, to help
soldiers carry heavy objects (80-300 kg) while running or climbing
stairs both in and out of combat. In civilian areas, similar exoskeletons
could be used to help firefighters and other rescue workers survive
dangerous environments. Another area of application could be medical
care, nursing in particular. Assistive exoskeletons can be classified into
full and partial lower limb exoskeletons depending on the number of
human joints that a device runs parallel to. A full lower limb
exoskeleton contains joints located alongside the hip, knee, and ankle
joints. Partial lower limb exoskeletons mostly focus upon joints that
work together with the knee or ankle joint [4].

From a medical point of view, exoskeleton can serve as a
multipurpose medical device: as an alternative to wheelchairs,

providing mobility and increasing patient’s independence in daily life.
Using an exoskeleton is closer to natural human mobility than using a
wheelchair. The main direction in exoskeletons development it is to
have sufficient flexibility (both mechanical and control) for performing
the wide range movements such as walking, walking up and down
stairs, sitting and standing up. These devices are intended to be worn
by the elderly and those who are physically weak. It is also an efficient
supplementary tool in gait reeducation. Exoskeletons could also be
applied in the area of rehabilitation of stroke or spinal cord injury
patients [5-8].

Because exoskeletons are multipurpose robots their wide
implementation could decrease the number of rehabilitation tools
needed, and the total cost of rehabilitation. The use of exoskeletons can
increase the possibilities and effectiveness of rehabilitation, especially
neurorehabilitation, through intensive all day functional therapy
during normal life activities. An exoskeleton could reduce the number
of therapists needed by allowing even the most impaired patient to be
trained by one therapist. Also training can be specifically customized
for each patient.

The medical exoskeletons are a relatively new technology that has
been demonstrated in some studies to be safe and effective for standing
and walking in persons with paraplegia. In some studies after the
therapy with exoskeleton most patients were able to walk with skill
levels needed for limited community ambulation. They concluded that
the waking in wearable robot had significant potential to safely
facilitate over ground walking in persons with paraplegia [6-9].

The reported most notable effect of walking in exoskeletons in
paralyzed patients was an emotional benefit - the ability to see the
world eye-to-eye. The other evidenced positive effects were the
reduction of spasticity and pain. Moreover exoskeletons offer the
possibility to adapt the paralyzed person to the existing environment,
rather than adapt the environment to the wheelchair.

The new technologies in gait reeducation like wearable robots
unambiguously every day become an integral part of the rehabilitation
process.

References

1. Tyson SE Sadeghi-Demneh E, Nester CJ (2013) A systematic review and
meta-analysis of the effect of an ankle-foot orthosis on gait biomechanics
after stroke. Clin Rehabil 27: 879-891.

2. Mehrholz J, Pohl M (2012) Electromechanical-assisted gait training after
stroke: a systematic review comparing end-effector and exoskeleton
devices. ] Rehabil Med 44: 193-199.

] Nov Physiother
ISSN:2165-7025 NP, an open access journal

Volume 5 « Issue 6 « 1000e142


mailto:anna.mika@awf.krakow.pl
http://www.ncbi.nlm.nih.gov/pubmed/23798747
http://www.ncbi.nlm.nih.gov/pubmed/23798747
http://www.ncbi.nlm.nih.gov/pubmed/23798747
http://www.ncbi.nlm.nih.gov/pubmed/22378603
http://www.ncbi.nlm.nih.gov/pubmed/22378603
http://www.ncbi.nlm.nih.gov/pubmed/22378603
http://dx.doi.org/10.4172/2165-7025.1000e142

Citation:

10.4172/2165-7025.1000e142

Mika A, Oleksy L, Kielnar R (2015) Exoskeletons - The New Technology in Rehabilitation. J Nov Physiother 5: e142. doi:

Page 2 of 2

Conesa L, Costa U, Morales E, Edwards DJ, Cortes M, et al. (2012) An
observational report of intensive robotic and manual gait training in sub-
acute stroke. ] Neuroeng Rehabil 9: 13.
http://verlag-ot.de/content/e3741823/e3763487/e3763729/e3763737/
tiles3763738/tileElements3763739/2819_SD_Nitschke_9_14_GB_2_ger.pdf
Nilsson A, Vreede KS, Héglund V, Kawamoto H, Sankai Y, et al. (2014) Gait
training early after stroke with a new exoskeleton--the hybrid assistive
limb: a study of safety and feasibility. ] Neuroeng Rehabil 11: 92.

Esquenazi A, Talaty M, Packel A, Saulino M (2012) The ReWalk powered
exoskeleton to restore ambulatory function to individuals with thoracic-
level motor-complete spinal cord injury. Am ] Phys Med Rehabil 91:
911-921.

Spungen AM, Asselin P, Fineberg DB, Kornfeld SD, Harel NY (2013)
Exoskeletal-assisted walking for persons with motor-complete paraplegia.
Research and Technology Organization, Human Factors, and Medicine
Panel: North Atlantic Treaty Organization.

White MHS, Hayes S, White M (2014) The Effect of Using a Powered
Exoskeleton Training Programme on Joint Range of Motion on Spinal
Injured Individuals: A Pilot Study. Int ] Phys Ther Rehab 1: 102.
Kolakowsky-Hayner SA, Crew J, Moran S, Shah A (2013) Safety and
Feasibility of using the Ekso™ Bionic Exoskeleton to Aid Ambulation after
Spinal Cord Injury. J Spine S4: 003.

] Nov Physiother
ISSN:2165-7025 NP, an open access journal

Volume 5 « Issue 6 « 1000e142


http://www.ncbi.nlm.nih.gov/pubmed/22329866
http://www.ncbi.nlm.nih.gov/pubmed/22329866
http://www.ncbi.nlm.nih.gov/pubmed/22329866
http://verlag-ot.de/content/e3741823/e3763487/e3763729/e3763737/tiles3763738/tileElements3763739/2819_SD_Nitschke_9_14_GB_2_ger.pdf
http://verlag-ot.de/content/e3741823/e3763487/e3763729/e3763737/tiles3763738/tileElements3763739/2819_SD_Nitschke_9_14_GB_2_ger.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24890413
http://www.ncbi.nlm.nih.gov/pubmed/24890413
http://www.ncbi.nlm.nih.gov/pubmed/24890413
http://www.ncbi.nlm.nih.gov/pubmed/23085703
http://www.ncbi.nlm.nih.gov/pubmed/23085703
http://www.ncbi.nlm.nih.gov/pubmed/23085703
http://www.ncbi.nlm.nih.gov/pubmed/23085703
http://www.omicsgroup.org/journals/safety-and-feasibility-of-using-the-ekso-bionic-exoskeleton-to-aid-ambulation-after-spinal-cord-injury-2165-7939.S4-003.php?aid=18534
http://www.omicsgroup.org/journals/safety-and-feasibility-of-using-the-ekso-bionic-exoskeleton-to-aid-ambulation-after-spinal-cord-injury-2165-7939.S4-003.php?aid=18534
http://www.omicsgroup.org/journals/safety-and-feasibility-of-using-the-ekso-bionic-exoskeleton-to-aid-ambulation-after-spinal-cord-injury-2165-7939.S4-003.php?aid=18534
http://dx.doi.org/10.4172/2165-7025.1000e142

	Contents
	Exoskeletons - The New Technology in Rehabilitation
	Editorial
	References


