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Abstract Ju ] O
Study Design: Systematic Review. @ ¢ ol N\ é: %F%b\ % é:
Objectives: To determine whether actively controlled exoskeletons or passively controlled exoskeletons are better at
rehabilitating patients with SCls, %
IS

Methods: A literature search between January 201 | to June 2023 on Pubmed Central, Pubmed, VWeb of Science and Embase
was carried out. Exoskeletons were classified as actively controlled if they detect bioelectrical signals (HAL). All other
exoskeletons were classified as passively controlled (ReWalk, Ekso, H-MEX, Atlante, Indego, Rex Bionics, SuitX Phoenix,
Lokomat and HANK). Functional outcomes used were 6 minute walk test (6MVVT) distance and |10 metre walk test (10MWVT)

s!::eed. Further subgroup an.alysis was carried out for afcute a’nd chror\ic SCI pat.ients- All 09mom4?s were examined vw./ithout the *EEI %:xt E_I- y-'lﬂ ’I‘QE d) =%k 1:%% T% __ D H A I_ j: *I:\ 1: ,% 0) Jj~ 7,_d: 5 gg\ HE

aid of the exoskeleton device. Secondary outcomes including continence, pain and quality of life were also examined.

Results: 555 articles were identified in the initial search and 27 were included in the review resulting in a total of 591 patients

and |0 different exoskeleton models. HAL was the only exoskeleton to show improvements in both mobility and all secondary J & HE"E]& HE - E!ﬁ \ S 2 ‘ :E ZE g > t \c\ > ) 7:_ @ @ é S

health outcomes. HANK and Ekso also showed improvements in mobility. Rewalk showed improvements in all secondary

health outcomes with Ekso only showing improvements in Qol. No other exoskeletons showed significant improvements. N vi | §I I ‘— :E) _'E'E b T gg E,M\ % % T

Conclusion: In conclusion, the actively controlled exoskeleton HAL showed improvement in all outcomes of interest % — L I\

suggesting that neuroplasticity could be induced with HAL rehabilitation allowing the weakened bicelectrical signals to

transcend the SCI to show genuine improvements. @
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Cerebral Correlates of Robot-Assisted Upper
Limb Motion Driven by Motor Intention in Healthy
Individuals: An fNIRS Study

Margaux Noémie Lafitte"”

Yasuyo Minagawa, and Kenji Suzuki™

Abstraci—The past few years have seen an exponen-
tial growth of the robot-assisted rehabilitation field and
new technological developments allowing the integration
of the user’s intention through detection of physiological
information. The inclusion of mator intention is thaught
to be promising far matar rehabilitation and ta facilitate
neuraplasticity potentially by stimulating the cortical cir-
cuitry more than, or at least differently from, non-voluntary
passive motion. Yet, contrasting resulls are reported in
the literature. We aimed here to investigate the impor-
tance of the iniegration of motor inteniion on cortical
activity using functional near-infrared spectroscapy (fNIRS)
by comparing the active use of an assistive exoskeleion
targeting the shoulder with passive use and unassisted
motion. We recorded the actlivity of the bilateral irontal
and parielal cortices of 20 healthy individuals during an
arm raising task. Active robot assistance showed similar
aclivity pallerns to unassisted motion with the exception of
a greater activation of the preirontal region. Correlates of
intention could be confirmed by an activation of the sup-
plementary motor area in active-assisied and unassisted
but not passive condilion. Activation of the contralateral
primary sensorimoior regions did not differ between pas-
sive and active condilions but aclivity of the ipsilateral
hemisphere and secondary regions was reduced during

(%) ARMEDEED—ATH S InKER -

. Christina Sylvia Andrea, Hideki Kadone , Eiichi Hoshino, Masashi Yamazaki,

., Senior Member IEEE

passive motion. Our results provide arguments in favor of
the integration of the user’s intention thraugh physialogical
signals for rehabilitation, in favor of the investigation of
secandary and ipsilateral regions, and in favor of the use
of fNIRS to investigate differences in cartical carrelates of
passive and active mation.

Index Terms— Cortical activity, funclional near-infrared

spectroscopy (INIRS), robot-assisted rehabilitation, shoul-
der motion, voluntary intention.

|. INTRODUCTION

N THE pust lew yeurs, the field of robot-assisted reha-

bilitation has sccn cxponential growth owing to tcchnical
impravements and the puoblication of promising results.
It presents several advantages compared to typical rehabili-
tation approaches: it reduces the burden on therapists, offers
high repeatubilily, repelition. und intensily, and it is thought o
be morc compelling for patients | 1], [2], [3]. A subclass of the
field is active assistance, which incorporates the intention of
the parient, allowing volunrary training. If different control
methonds and ways to integrate the user's intention have
been proposed {among which force sensors, position sensors.
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