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hybrid assistive limb
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Systamatic Review SPINE
1 . H A L Li 'fﬂ_j. @ /)-’\[‘ %I 4(% |:| ,TI_\ v |\ L: tb /\: -/I:J/:\ ?T*%% ﬁg é: Actively Controlled Exoskeletons Show %‘Eﬁ;ﬁ%
Improved Function and Neuroplasticity OB W ioharemenia s

! o ~ b C"“:' pared to Passive Control: A Systematic 52" "™
FRAEEOmMEm T, /Ny VTR LDEN TS, Review

Ka loi Argus Chiu, MBBS' 7, Charles Taylor, MBBS?, Priyanshu Saha, MBBS®,
Jarnes Geddes, FRCS (Tr&Orth)’, Timothy Bishop, FRCS (Tr&Orth)’, Jason Bernard, PhD’,

2. HAL(IME—, EENHEEE - QOL - ittt - TIED  orvisvesmosceionsy

Abatract
Study Design: Systamatic Review.

I = % —_— . Objectives: To determine whether actively controlled exosheletons or passively controlked exoskeletons are betoer at

= II \ [ S rehzbilicating patiencs with 5Cls.

Mathode: A Itaraura toarch hatwsan January 201 | 15 [una 1013 an Bubmad Coneral, Pubmad, Wab of Seianea and Embasa
wes carried out. Excskeletons were classified as actively contralled I they detect bioelestrical signals (HAL), All other
uxoskeletens were clissified as passively controlled [RewWall, Ekso, H-MEX, Atlnte, Indego, Rex Bionics, Suit¥ Phoenix,
Lnlenmar and HARK). Funeriomal aureomat usad wars & minuts wall taze (SMWT) diceance and |0 maers walk taee (10MWT)

— N » 2 == speed. Further subgroup analysis was carried cut for acute and chronic SCI patients. All outcomes were examined without the
3 H A L “_ t % JE i '\ % A I L E E% l ’ aic of the axcskaleton devica Secondary outcomas including continence, pain and quality of lifo were alse @xamined.
- l i \ Results: 555 articles wers icentified in the iritial seareh and 27 wars included in the review resultingin 2 totl of 531 patients

and 10 different exssiecleton models, HAL was the only exoskelston to show improvements in both mobility and all secendary
haalth outcomes. FANK and Elso alse showee improvemonts in mobility. Rowalk showed improvomante in all socendary
health outcomes wich Ekso only showring improvements in Qol. No other exoskeletons showed significant improvements.

W — Conclusion: In conclusion, the actively controlled exaskeleton HAL showed impravement in all outcomes of incarest
@ suggesting that nauroplasticiy could be induced with HAL rehabilitation allowing the waakenad bioelectrical signals to
H 1 " wenscend the SCI 1w show geruine improvementa,

Keywords
wxoskalercn, spinal cord injury, rehabilizdon, mobilig, condnence, pain, quality of life
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Biofeedback Physical Therapy With the Hybrid
Asgistive Limh (HAL) Lumbar Type for Chronic
Low Back Pain: A Pilot Study
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Figure 7. Change in serve speed from pre-test to post-test condition.
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