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Is spasticity or spastic cocontraction R
of the elbow flexors associated with
the limitation of voluntary elbow

extension in adults with acquired

hemiparesis?

A. Chalard '-?*, D. Amarantini', J. Tisseyre !, P. Marque !-3,

]J. Tallet!, D. Gasq !+#

T ToNIC, Toulouse Neurolmaging Center, université de Toulouse,
Inserm, Ups, Toulouse, France

2 Ipsen, Ipsen Innovation, Les Ulis, France

3 Department of Physical Medicine and Rehabilitation, University
Hospital of Toulouse, hopital de Rangueuil, Toulouse, France

4 Department of Functional Physiological Explorations, University
Hospital of Toulouse, hopital de Rangueuil, Toulouse, France

* Corresponding author.

E-mail address: alexandre.chalard@inserm.fr (A. Chalard)

Introduction/Background  Muscle overactivity, including spas-
ticity and spastic cocontraction, is an involuntary motor unit
recruitment participating in the spastic paresis syndrome after
cerebral injury. Spasticity is defined as velocity-dependent increase
in tonic stretch reflexes. Spastic cocontraction refers to increased
antagonist muscles recruitment triggered by the volitional com-
mand of agonist muscles. This study aimed to clarify the association
between spasticity and spastic cocontraction of elbow flexors and
to study their contribution to the limitation of active elbow exten-
sion in hemiparetic adults.

Material and method  Ten adults with acquired hemiparesis and
ten healthy participants were included. Surface EMG recorded
from elbow muscles during elbow isometric extension contrac-
tions was used to compute the index of cocontraction (ICC) for
each participant, while spasticity, limitation of active elbow exten-
sion, and upper extremity Fugl-Meyer Assessment (FMA-UE) score
were obtained in hemiparetic participants. Non-parametric Spear-
man correlations were performed to investigate the relationship
between ICC and (i) limitation of active elbow extension, (ii) elbow
flexors spasticity and (iii) FMA-UE.

Results  Our results showed significant ICC in three hemiparetic
participants compared with healthy participants, and significant
associations between cocontraction and (i) active elbow exten-
sion limitation (rs =0.81, P<0.001) and iii) Fugl-Meyer Assessment
score (rs=—0.53, P=0.017) in hemiparetic participants. No signif-
icant correlation was found between spasticity and active elbow
extension limitation.

Conclusion  Our results are the first to show that spastic cocon-
traction directly contributes to elbow extension deficit in adults
with acquired hemiparesis, and further confirm that spasticity
and spastic cocontraction have different functional repercussions
with regards to impaired motor function. Our findings support
the conclusion that spastic cocontraction, rather than spasticity,
has significant functional repercussions on impaired active motor
function in hemiparetic adults. Therapeutic innovations should
be directed toward reduction of spastic cocontraction to improve
motor function in acquired hemiparesis.
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Introduction/Background Human motion tracking is widely used
for assessment of movement dysfunction in orthopaedic patients.
Currently, most clinical motion analysis centres use marker based
three-dimensional systems as they are deemed to be the most
accurate method. However, due to space, costs and logistics they
are not available in many clinical settings. This study compared
joint angles measured in functional tests using the novel low-cost
Microsoft Kinect Perfect-Phorm marker-less system with the estab-
lished marker based Nexus VICON system.

Material and method  Ten unimpaired volunteers were fitted with
16 retroreflective markers in the positions specified by the Plug-in-
Gait (PiG) lower limb marker set. Participants were asked to make
three movements: standing, a squat action and a hip abduction
action. The two measurement systems were used simultaneously
to measure changes in joint angle. The collection of data from
each participant was synchronised manually between each system.
Average values for left and right knee flexion (for the squat task)
and left hip abduction (for the hip abduction task) were obtained
from each system as the average across the steady state, and the
relative change between the standing and task sections used as the
basis of comparisons of system performance.

Results When measuring right and left knee flexion, the average
difference between the VICON and Perfect-Phorm measurement
was 13.2%, with a SD of 19.6. Both overestimation and underes-
timation of the joint angle was recorded in different participants.
Although the average percentage difference during hip abduction
tests was lower at —3.9%, the range of error was far greater (SD = 75).
Conclusion  From this, it can be concluded that the level of accu-
racy presented in the new low cost Perfect-Phorm marker-less
system is not yet suitable for clinical assessments. However, for
general tests of performance, and for tracking cases where abso-
lute accuracy is less critical, future versions of this software may
have a place.
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Knee function deficiencies evolves as R
osteoarthritic radiographic severity
increases
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Introduction/Background  Previous studies shown that mechani-
cal factors can be valuable biomarkers to help as a diagnostic aid,
risk indicator of osteoarthritis (OA) progression and to be useful in
guiding and monitoring treatments. Since the relationship between
radiographic Kellgren-Lawrence (KL) grades and knee biomechan-
ics and is not well understood, the study aims at assessing how
knee kinematics differ with increasing KL grade.

Material and method  This cross-sectional study was carried out
in Quebec, Canada primary care clinics. Knee OA patients with KL
grade > 2 and with pain >4/10 were recruited. Sociodemographic
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