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Better understand how bimanual coordination evobiaing the first weeks of natural recovery afteplee is
needed to address bimanual rehabilitation. 15 stpakients realized seven kinematic assessmengsaoneek
during six weeks and at three months. The gragpisigwas performed through 3D-movement analysibriee
different conditions: unimanual with the non-pacdiinb, unimanual with the paretic limb, and bimahunter-
limb coordination became efficient about 6 weeksrastroke. Bimanual coordination is optimized av@uhis
period of recovery, indicating a possible benefi@éfect of bimanual rehabilitation. Moreover, irdenb

coordination showed disruption at movement onséalao at movement goal. This kind of disorderslddie
specifically retrained during rehabilitation.
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INTRODUCTION

After rehabilitation, about 80% of post-stroke pats still suffer upper limb disability, which
impairs their daily living activities and often sato major incapacities. One of the promising
techniques in stroke rehabilitation is the bimanuaining, using inter-limb coordination to
favor motor recovery. In a bimanual task, both udpebs influence and are dependent on
each other to perform the task. This process enthdt the non-paretic limb involves the
paretic limb and improves its outp(MicCombe Waller & Whitall, 2008) but also that the
paretic limb compels the non-paretic limb to matoh affected limb lower capabilities.

Bimanual training has been proven efficient (Caghaat al., 2009). However, most studies
don’t take into account patients’ characteristgisch as recovery phases and improvements
have not been demonstrated in all stroke pati¢teace, the interest of rehabilitation based
on bimanual mode is still controversiglicCombe Waller & Whitall, 2008) and few are
known about post-stroke natural recovery of biméanaardination.

The goal of the present study is to observe andachexize the evolution of movement
kinematics in stroke patients during the first ghmmonths of standard rehabilitation (no
specific bimanual rehabilitation added), and witfoeus on bimanual coordination. We also
address which relevant factors may predict theiefiicy of bimanual rehabilitation.

METHOD

12 hemiparetic patients (65.6+9.7) were includedhiw 30 days after a primary unilateral
ischemic/hemorrhagic stroke. Seven kinematic ass#s of grasping movements occurred
once a week starting from inclusion and at a follgnassessment 3 months after inclusion.
Patients were asked to grasp a 5 cm ball lyinghentable, and to move it to the target place
with comfortable speed. The grasping task was padd in three different conditions:
unimanual non-paretic limb, unimanual paretic liarfe bimanual movement. In the bimanual
condition, patients were asked to activate moversgntiltaneously and grasp the ball with
both arms.

Kinematic assessment relied on a 3D motion recgrgystem (Polhemus). For each hand, we
computed the following variables to summarize theematic features: maximal tangential
velocity (Vmax), time to peak velocity (TPV), movent time (MT), number of hand velocity
peaks (NVP), and between-hand delay at movemermmitiag (ABEG), ending AEND), and

at velocity peakATPV).
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RESULTS & DISCUSSION

For unimanual reaching, we found that kinematics wattered in the n¢-paretic limb, but
evolved towards tflency during recovery: decrease of NVP, TVP and Mdrease of Vmax
For bimanual reaching, MT was globally higher foe paretic upp+-limb (p=.02). After four
weeks of standard treatment, the two limbs hadlamMT (Figure -A) but also reached tf
velocity peak simultaneously (TPV), the kinematofsthe nor-paretic limb matching witl
those of the paretic limb in bimanual conditionsdems that bimanual coordination starte
be efficient around 7 weeks after the onset ofkstrdf our hypothe:s is exact, that could
indicate a possible beneficial effect of a bimanwehabilitation around this perio
Accordingly, bimanual rehabilitation could be stararound the second month -injury.
We also found intelimb asynchronies at onset moven and goal movement between
two limbs. We found no time effect on movement éon(p=.73) and on movement gc
(p=.15).ABEG was longer thanEND (the differencABEG-AEND being positive) after W
meaning that the paretic limb caught up the nodimd during the reaching movement. T
symmetry of the two upper limbs could be consideasda consequence of ir-limb
coordination.As Wu et al (2009), we proposed that the disorder in limitedrdmation ai
movement onset should be specifically retrainedndustroke rehabilitatio

The evolution of the time difference between the tnands at the velocity peakTPV)
during recovery is represented on Figu-B. The oneway with repeated measures ANO\
showed an effect of timep<.01) on this delay ratio. Differences between the timbs
cancelled at W4 and W12.
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Fig. 1-A: Movement Time (MT) as a function of recovery. The MT is higher for the paretic
hand (grey) than for the non-paretic hand (black), but only for the first three weeks of
treatment. Fig. 1-B: Evolution of ATPV as a function of recovery. The between-hand
difference evolves over recovery.
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