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Bladder Function

The effect of walking in an exoskeleton has on bladder health and function has not been
thoroughly studied in the literature. All eight known articles focus on participants with spinal cord
injuries, and two of those are review articles. Of the articles that look at one or two exoskeleton
devices, two utilized on the Ekso1.1/EksoGT/EksoNR, referred to as “Ekso” in this paper, while
two more utilize the ReWalk. Scales used to measure bladder function were mostly subjective
and included bladder diaries, self-reports, and the SCI basic data set.

Spinal Cord Injury (SCI)

Only one known study uses an objective measure to examine urinary tract function. In this
study, five subjects with SCI at least 7 months post injury were randomized to walk in either the
Ekso (n=3) or Lokomat (n=2) for 36 sessions over 12 weeks and completed the protocol.' The
Lokomat is a stationary robotic walking device, as compared to the Ekso which is an overground
exoskeleton. Pelvic floor muscle recruitment was tracked using electromyography (EMG) which
showed that two of the three Ekso participants had bilateral pelvic floor muscle activity while
walking in Ekso. ' This was not seen in the participants who walked in Lokomat.! Urodynamic
studies were also completed, but changes were minor and variable across the sample.’

Of the trials that examined subjective improvements in bladder function, all were case series.
Some found positive effects of exoskeleton training on bladder function. Of twelve subjects who
utilized the ReWalk for up to 24 sessions, some reported improvements in bladder function, but
what that means was not expanded upon in this manuscript.? A similar study used ReWalk for
24 sessions for 21 subjects and found that satisfaction with bladder management improved from
a median of 3 to 4 out of a possible 5 points, where higher scores indicate higher satisfaction.?
In a study of 45 participants who walked in Indego for 26 sessions, only 4 participants reported
a positive change in their bladder management routine including decreased incontinence
episodes and increased bladder control.# The other 41 participants reported no change, with
none reporting worsening bladder function.*

Some studies, however, showed no changes in bladder function. Eleven subjects completed 12
training sessions with the Atalante over three weeks and no difference was seen in the
Qualiveen questionnaire which assesses urinary disorder-specific quality of life.5 No significant
changes in the number of urinary incontinence episodes per week was noted in a study using
ReWalk for 24 sessions.? Another study of 52 participants who walked in Ekso for 24 sessions
demonstrated no change on the bladder score in the Respiration and Sphincter Management
sub-category of the SCIM-III.®

Reviews

Two review articles include analysis regarding use of an exoskeleton and its impact on bladder
function. Both look at a variety of secondary complications. One review only looks at 2 articles
that examined bladder function and no significant effects of training were seen.” The other
review noted that most studies use subjective scales to measure changes in bladder function,
and that the choice of which scale is used can change results.®
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Conclusion

Only a small number of studies exist that examine changes in bladder function that occur from
exoskeleton usage. Of these, there is a mixed consensus, with some studies suggesting that
using an exoskeleton improves bladder function and others reporting no change.
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