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Bowel Function

Bowel function and how it changes with exoskeleton usage is beginning to be explored in the
literature. The majority of the articles (11) look at subjects with spinal cord injury (SCI), while one
examines patients with stroke (CVA). Bowel function is mostly discussed in case series (5) or
review articles (5). A variety of exoskeletons have been used, and sometimes more than one is
used in a single study. Of those that only examine a single device, 2 utilize the Ekso1.1/GT/NR
device, referred to as “Ekso” in this paper, and 3 utilize the ReWalk.

Spinal Cord Injury (SCI)

Six articles look specifically at participants with spinal cord injuries. One that only looked at
bowel function was a crossover study of 50 individuals where the participants were randomized
to which block they received first: 12 weeks of usual activity or 12 weeks of 3 times per week
walking in an exoskeleton (Ekso or ReWalk). After the exoskeleton block, regardless of which
block was received first, 12% of participants reported a reduced need for external help and 24%
reported reduced evacuation time." Bristol Stool Scale data also showed a trend towards a
medium stool consistency (score of 4), which is considered normal, after the exoskeleton block
that was not seen during usual care block.” The percent of loose stools (grade 5 or 6) reduced
from 19.1% pre-exoskeleton block to 9.3% post exoskeleton block, whereas it changed from
19% to 15.2% post usual activity block." Sub group analysis showed that percent change in
loose stools was only significant in men post-exoskeleton block.! Persons who had been injured
for more than 2 years improved in the Bowel Management SCI-QOL tool after the exoskeleton
block, while those who were injured more recently showed no change in score.’

Most articles looked at bowel function as one of many health metrics. Eleven subjects with
chronic SCI walked up to 24 sessions in the ReWalk and subjectively, 5 of them (45.45%)
reported improved bowel regulation.? A similar study including 21 participants who utilized the
ReWalk 3 times a week for 8 weeks saw no change in satisfaction with bowel management,
time used for bowel management, or the number of fecal incontinence incidents.® This could be
confounded by low amount of bowel issues at baseline, with number of fecal incontinence
episodes at both baseline and post-intervention being 0, and bowel management satisfaction
being 4, mostly satisfied, at baseline and post-intervention.® Eleven participants who walked in
the Atalante device 4 times a week for 3 weeks showed a trend on the Bristol score towards
normalization.* Forty-five participants utilized the Indego for 26 sessions in an outpatient clinic,
and nine (20%) reported a change in bowel management; with eight of those nine subjects
reporting improvement, citing fewer instances of neurogenic bowel dysfunction including less
incontinence and constipation, as well as decreased time and assistance required for bowel
management.® One participant reported worsening bowel management, describing a single
isolated incident of bowel incontinence while wearing the Indego.®

Participants with both chronic (injury more than one year ago, n=27) and acute (injury less than
one year ago, n=25) injuries completed 3 walking sessions with the Ekso 3 times a week for 8
weeks. The acute group, while showing no change on the respiration and sphincter
management sub-category, increased on the “bowel” and “use of a toilet” score.® The
chronically injured group significantly increased their score on the respiration and sphincter

CONTROLLED Page 1 of 6 FM-033-01-019-EN; Rev B



ekso
‘ RESEARCH EVIDENCE ON EXOSKELETON TECHNOLOGY

management sub-category, with “use of toilet” demonstrating biggest improvement.® When
assessed on the International SCI Basic Data Sets, six of the 25 recently injured participants
improved on the awareness of the need to defecate, though the chronically injured participants
did not change on this item.®

In one article where participants were randomized to either continue usual activity at home or
begin using the ReWalk at home and in the community, the subjects were asked to self-report
on any bowel habit changes.” There were no significant between-group differences at any time
points, though a limitation was that the ReWalk group did not heavily use the device, averaging
only 86 minutes per week.’

Stroke (CVA)

The single article examining participants with chronic stroke and the effect of using an
exoskeleton on bowel function is a randomized controlled trial that placed participants into either
an Ekso group (n=15) or a standard gait training group (n=15), with both groups receiving
intervention for 3 sessions a week over 8 weeks. The Ekso group achieved a greater
improvement in constipation when measured on the Constipation Scoring System (CONST).®
Median scores on the CONST decreased from 25 to 15, with higher scores (max of 30)
indicating greater constipation and challenge with bowel function.®

Review Articles

Four review articles include bowel management in their manuscript, and all focus on subjects
with spinal cord injury. Most reviews comment on how exoskeletons seem to help with bowel
management and intestinal function.®>='" One review commented that self-reported measures
are used to determine the effect that exoskeletons have on bowel function in all 11 studies
included in the paper, and that the scale used can change the results.'?

Conclusion

The research suggests that bowel function may improve due to consistent exoskeleton usage.
Challenges seen in the research when measuring bowel function include the use of many
different measuring tools, all of which are subjective. A floor effect is also possible in these
measures, where low to minimal issues at baseline could result in no significant interventional
effect over the duration of the study because there is minimal room for improvement. Bowel
health and function need to be studied more to draw larger conclusions.
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