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Skin Integrity

There are only a few articles that examine skin integrity beyond reporting that some adverse
events are skin related. All of these articles look at subjects with spinal cord injuries (SCI). The
majority of these studies utilized the Ekso1.1/EksoGT/EksoNR, referred to as “Ekso” in this
paper. The second most used device was the ReWalk. All studies utilized visual inspection of
the skin.

While there are other studies not included in this paper that reported on skin issues resulting
from use of an exoskeleton device, these articles did not set out to identify these issues,
whereas the studies that are included here had skin evaluation as a predetermined outcome
measure before initiation of the study.

Spinal Cord Injury (SCI)

There are five studies that examine skin as an outcome measure. All of these were safety
and/or feasibility studies for persons with acute or chronic SCI. One study of 11 participants who
sustained a SCI between 3 and 15 weeks prior to beginning walking in Ekso three times per
week for up to 25 total sessions examined a range of functional and safety outcomes.” Two
participants experienced skin integrity issues including a heel wound, which was attributed to
trauma experienced outside of the study, and a superficial scrape on the low back.' Both
participants were able to continue with the study.! Seven subjects between 65 and 578 days
post SCI walked in Ekso once per week for 6 weeks and showed no major skin effects from
using the device.? There was an unspecified number of skin changes, but all were superficial
and found to be stage 1.2 The most common locations of redness were over the anterior tibia,
greater trochanter, sacrum, abdomen, and dorsum of the foot.2 Another study that included 25
participants within one year post injury and 27 with chronic SCI showed 9 skin issues
throughout the duration of walking in Ekso 3 times per week for 8 weeks.® These skin issues
were subcategorized into blanching erythema or non-blanching category | pressure ulcer (n=5)
at the thigh, tibia, instep of foot, or heel, and category 2 pressure ulcers (n=4) at the shoulder,
thigh, or instep of the foot.® These skin issues were not separated by those with acute or chronic
injuries.

In those with chronic injuries, a study enrolled 10 participants all greater than 1 year post injury
(range: 1 year, 3 months to 21 years, 9 months) who walked in the ReWalk for up to 20
sessions. Two participants dropped out of the study due to recurrent skin breakdown.*
Throughout the study, there were 5 grade 1 skin aberrations in 3 participants, and 10 grade 2 in
5 subjects that were device related.* There were an additional two non-device related skin
problems, while five of the 10 participants did not experience any skin issues.* Another study
using the ReWalk for up to 24 sessions recruited participants who were injured for at least 1
year and reported only one skin abrasion in an area in contact with the device.®

Conclusion

While skin integrity isn’t typically an outcome measure examined in a study beyond a safety
and/or feasibility trial, results demonstrate that skin integrity issues are possible with use of an
exoskeleton. However, these issues tended to be minor and not impact participation in these
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studies. It is also important to remember that all of the studies discussed here are older,
published at least 4 years ago, and it is likely that device manufacturers have changed device
design and clinical training in that time.
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SCI = spinal cord injury
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