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This factsheet givesan  Introduction

overview of robotic Wearable robotic exoskeletons can help some people with spinal cord injury (SCI)
exoskeletons for walking  stand, walk, and move around without a hamess system or on a treadmill. Walking
among people with SCL. It it one of these devices is called exoskeletal-assisted walking (EAW). EAW has

also looks at the benefits  penefits but also risks and limitations.

and risks of using an

exoskeleton. Finally, it~ What Is a Wearable Robotic Exoskeleton for

includes the criteria for Overground WaIking?

becoming an , o ,

oxoskeleton user. A wearable robotic exoskeleton for overground walking is a device that people
wear to help them stand and walk. They have support frames on the upper and
lower legs and around the pelvic area. They also have motors at the hips, knees,
and/or ankles. Depending on the model, different methods are used to move from
sit-to-stand or stand-to-sit and to walk. These methods could involve shifting
weight, contracting muscles, or using buttons on a controller. Someone needs to
be with you who knows how to use the device in case something goes wrong. This
person may also help you get in and out of the device. You must use a walker or
crutches with most models.
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more information). This Walking is a good exercise to improve health. Some people who can’t stand
factsheet has been upright or walk due to an SClI, a stroke, a brain injury, multiple sclerosis, or other
approved by experts conditions may be able to use a robotic exoskeleton for walking. This factsheet is
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Studies have found both physical and mental health benefits after regular EAW training in
rehabilitation facilities. However, most of these studies included small groups of people. More
research is needed to understand the training dose and benefits of EAW before health care
providers can recommend it for people with SCI. Regular use of EAW may have benefits that are
similar to daily exercise. These benefits may include:

Less time for bowel care and better bowel movements

A decrease in chronic pain

Reduced spasticity

Improved self-confidence, self-esteem, and motivation for exercise and social activities
More calories burned

Reduced body fat

Better efficiency of the heart and lungs

Stronger core muscles

Improved bone density
Figure 2. With the help of a wearable robotic exoskeleton, people with SCI may be able to stand upright
and perform overground walking.
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Who Can Use a Wearable Robotic Exoskeleton?
Before starting EAW training, talk to your health care team to see if it is right for you.

To have EAW training, you must meet the following physical and medical requirements:

Physical requirements
These relate to body structure, strength, and movement needed to safely use the exoskeleton.

e Meet the criteria of level of injury. The current Food and Drug Administration-cleared level of injury for
personal home use is T3 and below. The level of injury for clinical rehabilitation training is C7 and below.
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e Have proper weight and height with legs that are close to equal in length. To use an exoskeleton safely,
your height and weight need to fall within certain limits. Most devices are made for people who are between
5'3" and 6'2" tall (160-190 cm) and weigh less than 220 pounds (100 kg). It's also important that your legs
are almost the same length—or no more than a half-inch (1.27 cm) difference. If your legs are different
lengths, the exoskeleton might not fit well, which can lead to skin problems, discomfort, and even falls.

e Have enough range of motion in your shoulders, hips, knees, and ankles. For
exoskeleton models that require a walking aid, you need enough range of motion in your
shoulders to use crutches or a walker. You also need enough range of motion in your hips,
knees, and ankles for a proper fit in an exoskeleton and to reduce the risk of injury. You may
want to ask your doctor or physical therapist if you have enough range of motion for the
specific device you want to use.

e Have enough arm and hand grip function to use a walker or crutches. For most EAW training, you need
enough arm and hand grip function to use crutches or a walker. They help you to transition between sitting
and standing and help you to keep your balance. Some exoskeleton models may allow for overground
walking without the use of crutches or a walker or the need for hand grip strength.

e Be able to talk to a trainer and follow their instructions. You need to work with therapists or trainers on
the health care team to learn how to use a robotic exoskeleton for walking. If you walk without following the
device’s walking pattern and speed, the robotic legs will stop moving. On average, it takes 12-24 training
sessions to learn how to use a robotic skeleton without stopping and to be able to use it at home. Depending
on your level of endurance, each practice session could last 30 minutes to 2 hours.

Medical requirements

These relate to health conditions and clinical readiness for using the exoskeleton.

e Have enough heart and lung function to do moderate to high levels of exercise. It takes
a moderate to high level of exercise to do EAW training. Before training, you should tell your

doctor if you have heart disease, lung disease, or another long-term illness. Your doctor may
test your heart or lung function while you exercise or take certain medicines.

e Not have any wounds, rashes, or pressure injuries on the parts of the body that touch
the exoskeleton. These devices connect to you by straps and padding at your tailbone and the outside of
your hips, knees, and feet. If the device touches your wounds, friction will make the wounds worse.

* Not have any untreated blood clots. A blood clot may break off and travel to your lungs, heart, or brain
when you walk, which could be life-threatening. If you have leg swelling, you may need an ultrasound to
check for blood clots before you use a robotic exoskeleton. Blood clots need medicine that thins the blood.
However, treatment with blood thinners puts you at much higher risk for bleeding after a fall. Thus, it's safer
to wait until your clot treatment is done. Always talk to your doctor before using an exoskeleton if you're being
treated for blood clots or have signs and symptoms of a blood clot.

e Not be pregnant. You should not use a robotic exoskeleton while you are pregnant because there is a
chance that you could fall. Also, as your pregnancy goes on, you may not fit into the device.
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What Are the Risks of Exoskeletal-Assisted Walking?
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Be able to stand up straight without getting dizzy, passing out, or feeling lightheaded.
Some people with SCI have low blood pressure when they stand up; this is called orthostatic
hypotension. It is a fast drop in blood pressure that can happen when you go from lying down
to sitting up or from sitting up to standing up. Symptoms include feeling dizzy or lightheaded,
fainting, or passing out. To manage your blood pressure before you start EAW training, you
may need to wear compression stockings or an abdominal binder or take medicine. You could also use a tilt
table or a standing frame to give your body time to get used to standing up straight. Talk to your health care
team about these options.

Be able to breathe on your own, without a machine or a tracheostomy. A tracheostomy involves creating
a hole at the front of the neck and inserting a tube to help you breathe. EAW is a moderate- to high-level
physical exercise. A mechanical ventilator, an oxygen tank, or a tracheostomy may not give you enough
breathing support while walking in one of these devices; however, some people with an oxygen tank or a
tracheostomy can still use exoskeletons. Talk to your health care provider to see if EAW is safe and
appropriate for you.

Be free from severe spasticity. Spasticity refers to muscle spasms that you can'’t control. Moderate to
severe uncontrolled spasticity will make it hard to fit into and walk in a robotic exoskeleton and the walking
function of the device may not work. Most devices have a safety function that stops them from moving if they
sense a lot of resistance. If you have moderate to severe spasticity, talk to your doctor about your treatment
options for spasticity first.

Be free from severe osteoporosis and broken bones in the lower limbs that haven’t
healed. Osteoporosis means your bones are weak and likely to break. This is common in
people with SCI who can’t move their legs. Because walking with an exoskeleton puts weight
on your legs, weak bones could lead to breaks in your feet, knees, or hips—or make existing
fractures worse. Talk to your doctor to check if your bones are strong enough. You may need
a scan to measure bone strength and check for unhealed breaks before using the device.

You are at risk for a fall during EAW. You may also experience sore muscles, a twisted joint, cuts, bruises, a
head injury, or a broken bone.

Your bones can break easily from standing or stepping (or falling) if you have lost too much bone mass and
strength.

If the device doesn'’t fit you right, you could get skin irritations, abrasions, or pressure injuries due to repeated
friction, especially around the tailbone and the bony areas on the outside of your hips and knees. Your skin
will need to be monitored during and after each use of the device.

People with an injury level at or above T6 are at risk for having autonomic dysreflexia (AD) when they use an
exoskeleton for walking. AD is a potentially life-threatening medical condition. It occurs when your body
experiences a harmful stimulus below the level of injury, even if you can’t feel it. More information on AD is
available here: https://msktc.org/sci/factsheets/autonomic-dysreflexia
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What Are the Limitations of Exoskeletal-Assisted Walking?

e EAW training in an exoskeleton may not lead to independent walking, but it can help you to walk and take
steps.

o Exoskeletons are expensive; few insurers pay for the cost of the devices or the training.
e EAW speed is much slower than normal walking.

o Exoskeletons are heavy and big, which make them hard to move around; you can only use
them on a flat surface in a wide space. Walking up or down ramps or on uneven surfaces
increases your risk of a fall.

e Turning while walking with an exoskeleton may be challenging, although some devices have software to help
the device turn.

e You may have a hard time getting in and out of the device. You may need help to put it on and take it off.

* You can't wear most of the exoskeletons while you are using a wheelchair to move from one location to
another. If you want to switch from a wheelchair to an exoskeleton, you will have to get out of your wheelchair
and put on the exoskeleton.

* You must use devices with a trained friend, spotter, or trainer in case you fall or drop a crutch.
e Most exoskeletons are not approved to climb stairs.

e Depending on the type of device and how much you use it, the battery only lasts about 3—4 hours before it
needs recharging.

e You must follow the device’s walking pattern and setting. For example, the device may have a specific step
height and length. When you use your own movements to walk with the device, the robotic legs may lock up
or resist your movements.

How Do You Get Exoskeletal-Assisted Training?

e Aqualified trainer or therapist can help you start using an exoskeleton. People who have a
hard time walking due to a recent SCI may be able to start using one while in the hospital. You
may also use these devices in outpatient rehabilitation. You can use some exoskeletons for
walking at home with a companion after you have completed extensive training, or at a gym
with a trainer or therapist. The model of exoskeleton will determine whether you can use itin a
hospital, in the community, or at home.

e EAW is sometimes part of a rehabilitation program. You can do an online search for exoskeletal-assisted
walking information by using keywords such as “exoskeleton walking (near me)” and “exoskeleton program
(near me).” You can also call your health care team or medical centers in your area to see if they offer
training.

e You may be able to take part in some training as part of a clinical study. Use the keyword “exoskeleton” to
look for ongoing clinical trials at https://clinicaltrials.gov/.
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How Do You Get an Exoskeleton for Walking for Use at Home?

e Atrained health care provider can help you get a robotic exoskeleton to use at home that the FDA has
approved. You may qualify for coverage through Medicare, Medicaid, or private insurance. To find out if you
are eligible for coverage to purchase one of these devices, you can contact one of the companies that make
them. Two examples are Lifeward (https://golifeward.com/contact/) and Ekso Bionics
(https://eksobionics.com/medicare/). They will help you and your health care provider decide whether the
personal exoskeleton is right for you.

e If you are a veteran and qualified to use an exoskeleton at home, the Department of Veterans
Affairs’ (VA) SCI Services may be able to buy a device for you. Veterans with SCl who get
benefits from the Veterans Integrated Service Networks and VA Medical Centers must first go
to one of the VA Spinal Cord Injuries and Disorders Centers to get an evaluation for using an
exoskeleton at home. For more information, visit https://www.sci.va.gov/index.asp.

e Some people have had success using grants and fundraising to fund their device. Help Hope Live helps
organize community-based fundraising efforts to help cover the costs not covered by insurance. You can
learn more about their services here: https://helphopelive.org/
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