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Background « COH was computed between all 28 leads using magnitude-

« In the chronic phase of stroke, 38% of people will have upper limb squared coherence [4], « Plasticity elicited from HandSOME-I| therapy
motor impairments [1], impeding activities of daily living. » We examined COH during wakeful rest (COHrest) and computed  ccicicamre) was correlated with changes in motor

- Heterogeneous levels of motor impairment and response to therapy | task-related COH during 9 hole peg task (TRCoh, Eq.1). Em"t;;'ﬁdjﬂ) function. This was only observed in Alpha
among stroke patients. TRCoh = log(COHTask) — log(COHrest) (1) p band.

« Optimization of stroke rehabilitation and prescription is dependent on | | * COHrest and TRCoh results were then averaged to give 10 e |dentified baseline biomarkers associated
improving our knowledge of brain plasticity. connectivity groupings of interest (Fig. 1) [4] 0. 1 Connectivity greupings with gains or losses in motor function.

e Studies have demonstrated post stroke changes in functional ' * No significant interaction between TRCoh
connectivity (FC) [2,3] are associated with level of motor impairment. and motor improvements.

« Few studies have Investigated neural network plasticity via  The range of changes in FM score highlight
electr_oencephalography (EEG) associated with motor outcomes of | | Upper Limb Motor Function Resting State COH Plasticity Is Associated with the heterogeneous nature of stroke recovery,
robotic therapy [3]. Response To Exoskeleton Therapy Changes in Motor Functions emphasizing the need for a measure that can
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 Resting state alpha and beta COH are
potential biomarkers for predicting motor
outcome and quantifying brain
reorganization, while initial impairment, age
and time since stroke did not predict
recovery in our sample.

Investigate brain plasticity, via functional connectivity (COH), of stroke
patients undergoing at home robotic upper-limb therapy. Additionally,
identify biomarkers which may predict a patient’s response to the
robotic Intervention, comparing these against age, Initial level of
Impairment and time since onset of stroke.
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Fig. 3: Changes in Fugel Myer during HandSOME Il Intervention X h ¢ |m Iica’[i()ns in Stroke
Subjects No significant difference pre and post HandSOME || ;:Eabﬁ;a\;ﬁ)sn ang asearch focusing on
e SIXx hemiparetic chronic stroke patients (mean age= 56.8 years, 3 intervention asticity. particularly in severel img ~ired
males, post stroke= 4 years). P P Y P diatly Y 1mp
stoke survivors where completing a motor
Device

task may not be possible.

* Increased contralesional COH associated
with decreased in motor outcome found In
this study could indicate a supportive
compensation strategy of the damaged
hemisphere[2,3].

 We showed that home based exoskeleton
therapy using the HandSOME-II device

e Custom 3d printed exoskeleton,
HandSOME Il [4], was made for each
subject.

« HandSOME Il i1s a wearable, high DOF,
spring powered exoskeleton.

* 11 spring and elastic actuators that apply
extension torques to finger and thumb

o LF-LT o LC-LT

Change in FM

joints. : elicits plasticity associated with motor
- - . - -0.1 0 0.05 *® | : . - - - -
. Un|que_de3|gn provides !ndependent and oo : function improvements, validating its use.
customizable assistance at - - - 01 | | T e —
metacarpophalangeal and 4
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frain; Fig. 5: Alpha Pre/Post COHrestChange Vs FM Change. A) Data from a patient  \yjo improved during intervention. Shows decrease in C3-all other electrode g
raining of dexterous movements. who improved during intervention. Shows decrease in COHrest. B) Data - - i | | _ _ _
| SIS _ _ _ coherence as FM improved. B) Data from a patient who FM decreased during —und f th K ded bv Nat | Institut f
_ _ from a patient who FM decreased during intervention. Shows increase in - jqiervention. Shows increase in C3-all other electrode coherence as FM unding Tor this work- provided by INalional Insttute o
Intervention Fig. 1 Connectivity groupings alphla (_ZOI_—Ire_?_t aftﬁr HandS(t)_MEtrl‘nterl;/entlorgl. tC) I_C;r?ea]}_r regri\s&c;nB decreased. C) Linear regression analysis significantly supporting the observed | Health - (NIH R15 HDO075166-01A1 and NIH R21
_ analysis significantly supporting the observed trend in figure A and B. g -0 -0 A = (0857 HD088783-01).
« 8 weeks of at home therapy using the HandSOME II. Specifically, LF-LT p = 0.048, r=0.66, "2 = 0.58 and LC-LT p = 0.035, rendin figure Aand B, p = 0.008, r=0.926, %2 = 0.857 )

« 1 session per week in clinic with occupational therapist, who | —=0-1.172=0.04.

prescribes weekly tasks which total 1.5 hours per day. \Basellne Resting Ste S A e e T nfnmr =G
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Data Collection

e Fugel Myer (FM) assessment of upper Iimb Impairment was
completed by an independent occupational therapist, pre and post
Intervention. .

« EEG data was collected pre and post therapy during three minutes of P % AT P
wakeful rest , and during the Nine Hole Peg Test.

 EEG signals were recorded continuously from a 28 Ag/AgCl electrode
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Fig. 6: Alpha Baseline COHrest Vs FM Change. A)

cap. Data from a patient who improved during from a patient who improved during intervention. B) Sterzi, S., Glacobbe, V., Zollo, L., Guglielmelli, E., Cavallo, G. and
e Current Source Density (CSD) estimates of S|gnals were Computed. intervention. B) Data from a patient who FM Data from a patient who FM decreased during Vernieri, F., 2012. Inter-hemispheric coupling changes associate with
decreased during intervention C) Linear intervention C) Linear regression analysis motor improvements after robotic stroke rehabilitation. Restorative

« Data was flipped, so all patients had right hand affected: left =
Ipsilesional EEG data.

regression analysis significantly supporting the
observed trend in figure A and B. LP-RT p = 0.04,
r=0.813, M2 =0.66 and RF-RC p =0.042,
r=0.828, M2 = 0.61.
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