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Medical
HAL

hybrid assistive limb

Technology is worth nathing
unless it is used in real life
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Abstract
Study Design: Systematic Review.
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 (6MWT) distance and 10 metre walk test (10MWT)
health outcomes with Ekso only showing improvements in QolL. No other exoskeletons showed significant improvements.
Conclusion: In conclusion, the actively controlled exoskeleton HAL showed impraovement in all outcomes of incerest

A\ —
1. HALIZMEOAERKROMNRN Y MNCEENSZITEEEE & . S
. - Actively Controlled Exoskeletons Show © Tre Authort) 2025
o ~ S TF .
T Iy Y TREDBENTNG, Review
2 I E T\\ % % T_ Obje'c.tivgs: To' determine whether actively controlled exoskeletons or passively controlled exoskeletons are better at
= l I \ b . = rehabilitating patients with SCls,
2 — \E speed. Further subgroup analysis was carried out for acute and chronic SCI patients. All outcomes were examined without the
3 H A L “_ * % b ‘i n I l & L % l ' aid of the exoskeleton device. Secondary outcomes including continence, pain and quality of life were also examined.
! S Results: 555 articles were identified in the initial search and 27 were included in the review resulting in a total of 59| patients
W @ = % suggesting that neuroplasdc.ity could be induced with HAL rehabilitation allowing the weakened bioelectrical signals to
] m transcend the SCI to show genuine improvements.

Article reuse guidelinas:
X pr=N Ve m
Hix B 221 ﬁﬂ
Ka loi Argus Chiu, MBBS' 7, Charles Taylor, MBBS?, Priyanshu Saha, MBBS?,
Methods: A literature search between January 201 | to June 2023 on Pubmed Central, Pubmed, Web of Science and Embase
and |10 different exoskeleton models. HAL was the only exoskeleton to show improvements in both maobility and all secondary
Keywords

Improved Function and Neuroplasticity P e pecs
. Ab I James Geddes, FRCS (T r&Orth) 'I"mothy Bishop, FRCS (Tr&Orth)?, Jason Bernard, PhD?,
2 H A L ‘j: I]E — E Eb *% HE * Q O L ° ]:3E ~ﬂ ° gg "% w and Darren Lui, MCh FRCS (Tr&Orth)>?
was carried out. Exoskeletons were classified as actively controlled if they detect bioelectrical signals (HAL). All other
health outcomes. HANK and Ekso also showed improvements in mobility. Rewalk showed improvements in all secondary
exoskeleton, spinal cord injury, rehabilitation, mobility, continence, pain, quality of life
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Narimatsu H. Efficacy of exercise with the hybrid assistive limb
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Objectiva

There are muny treatments for chronic low bazk palrn, including various nedications, sxercise therapy, ﬁ 76'_t 1 3 9 l i l 4** l . 05 0.99

orthodcs, and surgery, but no treatment &s definitive. wWe hypothesized that blafeedback therapy wing the
hybrid assistve limb (HAL) lumbar type would have s;ome immediate effocts on chronic low back pain. The

purpoe of this pllce study wes o assess whethers Imaediat: changes (nlow back padnand hip QexiOitity wnd E 76:’: ] :‘; 8 g :t l :‘3** O o 9 9 (} ) 9 9

any other adverse events vould occur followltg the HAL bisfeedback physical therapy.

Methods @E%%ﬁﬁﬁ%ﬁi(’l‘ homas%iﬁ&) (CIIl)

This was a shwgle-center, pilot, prospecive, single-arm study of cutpatient biokeedback physical therapy
using the HAL lumbar type for patients with caroniclow back pais. Patients underwent a 10 minute F
biofeedback shysical theripy (lumbar flexion-extensgon, sit-to-stand, and squt) with the HAL lumrbar type

2.9+2.6 2.2+£2.3* 0.28 0.36
(In one sessien). The visudl analog scale (VAE)] score of lowback pain during lumbar flexdon, extension,
lateral bending, and rotation was evaluated. The finger-to-lloar distance (FFD) straight leg raising test E 3 : 2:1: 2. 7 2 \ 7 :t2 .4** O ; 3 l 0 .42

(SLR), and the Thomas test were measured 10 asgeas hip Necibility.

Results

N
All 35 particpants | 14 men and 21 warren) (100%) conducted a binfeedhack HAL thenipy secion using the » % h‘ ) d % =
HAL lumbar type. No participant had deterioration of low back pain. No adverse events occurred. After the x I] ﬂc A )
blofeedback ‘herapr using the HAL lumbar tyge. SLR demonstrated a significant positive change with large ':' - &

effect size ard sufficient powes. Lumbar VAS during lumbar flexion and axtension and FFD showed a
significant positive change with medium effect size and adequate power

Conclusions

Biofecdback therapy using the HAL lubar type is an option for intervention ir chroric low back pain, Zét% r—&y*ﬁ im D E Z)Q\E E}J L/ A: 5 t \I \ _\,EI:% g 75 II:|:|| 7'— (-

Categories: Crthopedics
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