Science | nfos
Paralysie Cérébrale MOTRICE

RECHERCHE SUR LA
N°22- AVRIL 2016 PARALYSIE CEREBRALE

La Fondation Motrice vient de lancer son appetojets 2016/2017 sous la
forme de 2 appels a projetdistincts

1 un spécifique dans le champ de la rééducation motrice ou cognitive pour les
personnes atteintes de PC

1 un ouvert sur la paralysie cérébrale en général.
Quatre associations partenaires soutiennent ces appels a projets : la SESEP (Soci
R Q9 U etaeSains pour les Enfants Paralysés et Polymalformés), le CDI (Cercle
520dzYSyidldA2y SiG RQLYF2NXYIGA2Y LJ2dzNJ f
la FFAIMC (Fédération Francaise des Associations IMC) et ENVOLUDIA.
[ S& f S i G NXK dposBriDlzsyprojsty/dort 12 ondeiNSientifique de la Fondat
SOt dzSNI y2a01 YYSyd 1 ljdz2rft A0S aOASyl
prochain.
t £ dza R QA y FvavindfonildtiényidgiriceiodzNJ

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 1
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org


https://webmail.domainlocalhost.com/owa/redir.aspx?REF=-hh7YjEmv6fK614p4EwyHgAG2o8GCsE65ydn0jheeCaOSBmH43fTCAFodHRwOi8vd3d3LmxhZm9uZGF0aW9ubW90cmljZS5vcmc.

Sommaire

Manifestations et congres
Publications scientifiques

Epidémiologie
+PrévalencelIncidence

Trends in the prevalence of cerebral palsy in children born between 1988 and 2007 in Okinawa, Japan.

+Facteurs deisquec Causes

Asymptomatic congenital cytomegalovirus infection with neurological sequelae: A retrospective study using
umbilical cord.

Cerebral palsy: causes, pathways, and the rolgeofetic variants.

Cerebral Palsy in-12 Year OIld Children in Southern Iran.

Onset Factors in Cerebral Palsy: A Systematic Review.

Population impact of gterm birth and low birth weight on developmental disabilities in US children.

Sex differences in cerebral palsy on neuromotor outcome: a critical review.

+ [Génétique
Association Between Osteopontin Gene Polymorphisms and Cerebral Palsy in a Chinese population.
Cerebral palsy: phenotypes and risk factors in term singletons born small for gestational age.
Clinically relevant copy number variations detected in cerebral palsy.
Genes determining the severity of cerebral palsy: the role of single nucleotide polymorphisms on
amount and structure of apolipoproteif.
The importance of de novo mutations for pediatric neurological diségisenot all in utero or birth trauma

Lésions - Prévention des lesions

+ Données fondamentales

Abbreviated exposure to hypoxia is sufficient to induce CNS dysmyelination, modulate spinal motor neuron
composition, and impair motor development in neonatal mice.

Plasticity in the Neonatal Brain following Hypebdchaemic Injury.

Prenatal ischemia deteriorates white matter, brain organization, and function: implications for prematurity
and cerebral palsy.

+« Donneées cliniques

Cortical morphometry and IQ in VLBW children without cerebral palsy born inZ003

Melatonin for women in pregnancy for neuroprotectiofithe fetus.

Neonatal Magnesium Levels Between 24 and 48 Hours of Life and Outcomes for Epilepsy and Motor
Impairment in Premature Infants.

Progress in Neonatal Neurology with a FoondNeuroimaging in the Preterm Infant.

Passive Immunization against Congenital Cytomegalovirus Infection: Current State of Knowledge.
Robotassisted C7 nerve root transfer from the conaitgral healthy side: A preliminary cadaver study
What we learned about the role of antenatal magnesium sulfate for the prevention of cerebral palsy.

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 2
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org



Detection - Diagnostic

+ Données cliniques

Frequency Analysis and Feature Reduction Method For Prediction of Cerebral Palsy in Young Infants.
Knee jerk responses in infants at high riskderebral palsy: an observational EMG study.

Motor and cognitive outcome after specific early lesions of the bearsystematic review.

Prognostic significance of neurological signsigithisk infants- a systematic review.

Use of biochemical tests of placental function for improving pregnancy outcome.

Motricité - Mobilité - Posture

A descriptive analysis of the upper limb patterns during gait in individuals with cerebral palsy.

An investigation of the factors affecting handwriting articulation of school aged children with cerebral palsy
based on thénternational classification of functioning, disability and health.

Anticipatory control and spatial cognition in locomotion and navigation through typical development and in
cerebral palsy.

Clinical tools designed to assess motor abilities in children with cerebral palsy.

Description of Primary and Secondary Impairments in Young Children With Cerebral Palsy.

Differences in proprioceptive senses between children with diplegic and children with hemiplegic cerebral
palsy.

Differential item functioning in the Patient Reported Outcomes Measurement Information System Pediatric
Short Forms in a sample of children and adolescents with cerebral palsy.

Estimating the Mechanical Behavior of the Knee Joint During Crouch Gait: Implications fomnfellotor
Control of Robotic Knee Orthoses.

Developmental Dysplasia of Spastic Hip in Children with Cerebral Palsy in Southern India.

Feasibility of using a large amplitude movement therapy to improve ambulatory function in children with
cerebral palsy.

Functional classifications for cerebral palsy: correlations between the gross motor function classification
system (GMFCS), the manual ability classification system (MACS) and the communication function
classification system (CFCS).

Gait evolution in a family with hereditary spastic paraplegia.

Gait pattern recognition in cerebral palsy patients using neural network Modelling.

Hand Function in Young Children with Cerebral Palsy: Current Practice andRepented Benefits.

Impact of a short walking exercise on gait kinematics in children with cerebral palsy whio\walkouch

gait.

Kinematic upper limb evaluation of children and adolescents with cerebral palsy: a systematic review of the
literature.

Longitudinal association between gross motapacity and neuromusculoskeletal function in children and
youth with cerebral palsy.

Mastery motivation: a way of understanding therapy outcomes for children with unilateral cerebral palsy.
Medial gastrocnemius muscle volume in ambulant children with unilateral and bilateral cerebral palsy aged
2 to 9 years.

Motion analysis of the upper extremity in children with unilateral cerebral paayassessm# of six daily
tasks.

Muscle synergy analysis in children with cerebral palsy.

Neglectlike characteristics of developmental disregard in children with cerebral palsy revealed by event
related potentials.

Outcome measures evaluating hand function in children with bilateral cerebral palsy: a systematic review.
Perspectives on classification of selected childhnedrodisabilities based on a review of literature.

Postural variability and sensorimotor development in infancy.

Predicting Missing Marker Trajectories in Human Motion Data Using Mhrlegcorrelations.

Prospective pilots of routine data capture by paediatricians in clinics and validation of the Disabilities
Complexity Scale

Relationship Between Central Hypotonia and btdDevelopment in Infants Attending a Higtisk Neonatal
Neurology Clinic.

Sitto-stand movement changes in preschaged children with spastic diplegia following one
neurodevelopmental treatment sessiea pilot study.

The Intra and InterRater Reliability of an Instrumented Spasticity Assessment in Children with Cerebral

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 3
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org



Palsy.

The Manual Ability Classification System: A Scoping Review.

The mechanics of activated semitendinosus are not representative of the pathological knee joint condition
of children with cerebral palsy.

Validation of InterSubject Training for Hidden Mark Models Applied to Gait Phase Detection in Children
with Cerebral Palsy.

Validity of semiguantitative scale for brain MRI in unilateral cerebral palsy due to periventricular white
matter lesions: Relationship witand sensorimotor function and structural connectivity.

Traitement - Rééducation motrice et cognitive

The use of instrumented gait analysis for individually tailored interdisciplinggyientions in children with
cerebral palsy: a randomised controlled trial protocol

What is the evidence for managing tone in young children with, or at risk of developing, cerebral palsy: a
systematic review

Pharmacologie Efficacite Tolérance
Effects of botulinum toxin A and/or bimanual tagskented therapy on upper extremity activities in
unilateral Cerebral Palsy: a clinical trial.
Effects of Botulinum ToxiA and GoaDirected Physiotherapy in Children with Cerebral Palsy GMFCS Levels
| &Il
Intrathecal baclofen for treating spasticity in children with cerebral palsy.
Literature Review and Comparison of Two Statistical Methods to Evaluate the Effect of Botulinum Toxin
Treatment on Gait in Children with Cerebral Palsy.
Onabotulinumtoxin A Treatment of Drooling in Children with Cerebral Palsy: A Prospective, Longitudinal
OpenLabel Study.
Should botulinum toxin A injections be repeated in children with cerebral palsy? A systerméie re

Chirurgie
Acetabular and femoral remodeling after varus derotational osteotomy in cerebral palsy: the effect of age
and Gross Motor Function Classification Level.
C5 nerve palsy after posterior reconstruction surgery: predictive risk factors of the incidence and critical
range of correction for kyphosis.
Comparative effects of multilevel muscle tendon surgery, osteoes, and dorsal rhizotomy on functional
and gait outcome measures for children with cerebral palsy.
Clinical relevance of echocardiogram in patients with cerebral palsy undergoing posterior spinal fusion.
Comparison of single event vs multiple event soft tissue surgeries in the lower extremities with cerebral
palsy.
Distal femoral derotational osteotomy with external fixation for correction of excessive femoral anteversion
in patients with cerebral palsy.
Does Spinal Fusion and Scoliosis Correction Improve Activity and Particfpat@tinidren With GMFCS
level 4 and 5 Cerebral Palsy?
Does the GMFCS level influence the improvement in knee range of motion after rectus femoris transfer in
cerebral palsy?
Dynamic motor control is associated with treatment outcomes for children with cerebral palsy.
Proximal Femoral Varus Derotation Osteotomy in Children with Cerebral Palsy: The Effect of Age, Gross
Motor Function Classificatn System Level, and Surgeon Volume on Surgical Success.
Sudden falls as a persistent complication of selective dorsal rhizotomy surgery in children with bilateral
spasticity: report of 3 cases.
The Effects of Selective Dorsal Rhizotomy on Balance and Symmetry of Gait in Children with Cerebral Palsy
The role of arthrodesis of the wrist in spastic disorders.
UnplannedHospital Readmissions and Reoperations After Pediatric Spinal Fusion Surgery.
Unusual entrapment of deep peroneal nerve after femoral distal extension osteotomy.

Réadaptationfonctionnelle
Action observation in infancy: implications for netrehabilitation.
Comparative Effectiveness Research and Children With Cerebral Palsy: Identifying a Conceptual Framewor|
and Specifying Measures.
Daily Intervention for Young Children With Cerebral Palsy in GMFCS Level V: A Case Series.
Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 4
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org




Early developmental intervention programmes provided post hospital digehtm prevent motor and
cognitive impairment in preterm infants

Effect of paremdelivered action observation therapy on upper limb function in unilateral cerebral palsy: a
randomized controlled trial.

Effects of strength training program on hip extensors and knee extensors strength of lower limb in children
with spastic diplegic cerebral palsy.

Effectiveness of Constraint induced movement therapgaspared to bimanual therapy in Upper motor
function outcome in child with hemiplegic Cerebral palsy.

Effectiveness of motor interventions in infants with cerebral palsy: a systematic review.

Effects of seltontrol and instructorcontrol feedback on motor learning in individuals with cerebral palsy.
Feasibility of using a large amplitude movement therapy to improve ambulatory function in children with
cerebral palsy.

GAME (GoalsActivity - Motor Enrichment): protocol of a single blind randomised controlled trial of motor
training, parent education and environmental enrichment for infants at high risk of cerpaisy.

Intervention for an Adolescent With Cerebral Palsy During Period of Accelerated Growth.

M ultiple Treatments of Pediatric Constrailmduced Movenent Therapy (pCIMT): A Clinical Cohort Study.
Practical Recommendations for Rob&gsisted Treadmill Therapy (Lokomat) in Children with Cerebral Palsy:
Indications, Goal Setting, and Clinical Implementation within the WEFOFramework.

Standing Programs to Promote Hip Flexibility in Children With Spastic Diplegic Cerebral Palsy.

Three Case Reports of Successful Vibration Therapy of the Plantar Faspasfimit Due to Cerebral Palsy
Like Syndrome, Fetdlype Minamata Disease

Orthéses
Comparison of 2 Orthotic Approaches in Children With Cerebral Palsy.
Effects of different seating equipment on postural control and upper extremity function in children with
cerebral palsy.
Effect of Knee Orthoses on Hamstring Contracture in Children With Cerebral\Paltiyte SingleSubject
Study

Stimulation cérébrale Stimulation neurosensorielle
Brain stimulation and constraint for perinatal stroke hemiparesis: The PLASTIC CHAMPS Trial.
Effects of neuromuscular electrical stimulation on the wrist and finger flexor spasticity and hand functions in
cerebral palsy.
Extracorporeal shockwave therapy (ESWT) benefits in spdwsiiicen with cerebral palsy (CP).
Transcranial direct current stimulation during treadmill training in children with cerebral palsy: a
randomized controlled doubtelind clinical trial.

Réalité virtuelle- Jeux video
A Virtual Environment to Improve the Detection of Giaicial Malfunction in Children with Cerebral Palsy.
Martin-Ruiz ML, Maxim@ocanegra N, Lur@liva L
Navigation of a Virtual Exercise Environment with Microsoft Kinect by Peopletrast or with Cerebral
Palsy.

Thérapie cellulaire Médecine regénérative
Stem cell therapy for cerebral palsy.
Human allogeneic ABO/Rtentical umbilical cord blood cells in the treatment of juvenile patients with
cerebral palsy.

Exosquelette

A Trunk Support System to Identify Posture Control Mechanisms in Populations Lacking Independent Sitting

Autres methodes
Efficacy and safety of acupuncturechildren: an overview of systematic reviews.
fMRI assessment of neuroplasticity in youths with neurodevelopmeadabciated motor disorders after
piano training.

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Pariel +33 5
145 54 03 03 contact: Christine Doumergadoumergue@Ilafondationmotrice.org



Langage -parole-communication

Communication changes experienced by adults with cerebral palsy as they age.

Development and reliability of the Functional Communication Classification System for children with
cerebral palsy.

Dysarthria in Adults With Cerebral Palsy: Clinical Presentation and Impacts on Communication.

Social media experiences of adolescents and young adults with cerebral palsy who use augmentative and
alternative communication.

Spoken language comprehension of phrases, simple and compativeé sentences in nespe&king

children with severe cerebral palsy.

Autres Troubles /Troubles concomitants

A combined surveillance program and quality register improves management of childhood disability.

+Troubles de la croissance
Growth characteristics in cerebral palsy subtypes: a comparative assessment.

+ Troubles respiratoires
CommunityAcquired Pneumonia Hospitalization among Children Wighirologic Disorders.

4+ Troubles cardiovasculaires

Associations of sedentary behaviour, physical activity, blood pressutamthropometric measures with
cardiorespiratory fitness in children with cerebral palsy.

+ Nutrition ¢ Troubles nutritionnels

Aspiration Pneumonia in Children with Cerebral Pafisr Videofluoroscopic Swallowing Study.
Association between gross motor function and nutritional status in children with cerebral palsy: a cross
sectional study from Colombia.

The nutriional state of children and adolescents with cerebral palsy is associated with oral motor
dysfunction and social conditions: a cross sectional study.

+ Troubles gastrologiques

Duodenal Empysema Complicated with Superior Mesenteric Artery Syndrome in a Patient with Cerebral
Paralysis: A Case Report.

Sphére buccalentaire

Development of a new instrument for determinitige level of chewing function in children.

Impact of oral diseases and disorders on dradlth-related quality of life of children with cerebral palsy.
Orthodontic management of a patiemtith cerebral palsy: six years follewp.

Submandibular Duct R@uting for Drooling in Neurologically Impaired Children.

The Comparison of Malocclusion Prevalence Between ChildrerOgittbral Palsy and Healthy Children.

+ Troubles de la vision
Measurement of visual ability in children with cerebral palsgystematic review.

+ Troubles dusommeil
Sleep positioning systems for children with cerebral palsy.
Qualité de vie et rapport au monde

Social Attitudes toward Cerebral Palsy and Potdndises in Medical Education Based on the Analysis of
Motion Pictures.

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 6
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org



+ Qualité de vie
Caregiverreported healthrelated quality of life of children with cerebral palsy and their familesl its
association with gross motor function: A South Indian study.

+ Vie quotidienne

A grounded theory of Internet and social media use by young people who use augmentative and alternative
communication (AAC).

+ Activité physique- Sport
Barriers and facilitators of spis in children with physical disabilities: a mixegtthod study.

Evaluation of a Physical Activity Intervention for Adults With Brain Impairment: A Controlled Clinical Trial.
Quantificaton of Physical Activity and Sedentary Time in Adults with Cerebral Palsy.

+ Prise en charge et Accompagnement

Fatigue in the mothers of children with cerebral palsy.

Improving allied health professionals' research implementation behaviours for children with cerebral palsy:
protocol for a beforeafter study.

Medical service use in children with cerebral palsy: The rolaitf and family factors characteristics.

Parents' perceptions of the services provided to children with cerebral palsy in the transition from
preschool rehabilitation to schodlased services

+ Domotique- Nouvelles technologieg Matériel médical

A comparative study: use of a Brasamputer Interface (BCI) device by people with cerebral palsy in
interaction with computers.

Lessons learned from studying the functional impact of adaptive seating interventions for children with
cerebral palsy.

Two Seating Systems' Effects on an Adolescent With Cerebral PalSgwagre Scoliosis.

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 7
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org



Manifestations et congres

Mars 2016

Journées de la SOFOP

23-25 Mars 2016

Toulouse, France
http://www.sofop-lesseminaires.org/fr/

44emes entretiengle Médecine Physique et de Réadaptation
23-25 Mars 2016

Montpellier, France
http://empr.fr/EventPortal/Information/EMPR2016/ACCUEIL.aspx

Avril 2016

20th European Congress Bhysical and Rehabilitation Medicine (ESPRM)
23-28 Avril 2016

Lisbonne, Portugal

http://www.esprm2016.com/en/

Mai 2016

Congres SFERHEociété Francophone d'Etude et de Recherche sur les HandicapErfance
Mouvements involontaires de I'enfant

23-24 Mai 2016

BordeauxfFance

http://www.tmsevents.fr/congres/2d 6/sferhe/

Juin 2016

International Conference on Cerebral Palsy and Other Childhoodet Disabilities

Joint meeting

5Th International Conference of Cerebral palsy (ICPC°

28th Annual Meeting of the European Academy of Childhood Disability (EACD)

1 st Biennal meeting od thiaternational Alliance of Academies od Childhood Disability (IAACD)
1-4 Juin 2016

Suéde, Stockholm

http://eacd2016.org/

Septembre 2016

6th International Conference on Clinical Neonatology
22-24 Spetembre 2016

Turin, ltalie
https://www.eiseverywhere.com/ehome/105597/234360/

Octobre 2016

31eme Congres de la Société francaise de Médecine Physique et de réadpatation (SOFMER)
13-15 Octobre 2016

SaintEtienne, France

http://saint-etienne.sofmer2016.com/

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 8
1 45 54 03 03 contact: Christine Doumergadoumergue@lafondationmotrice.org


http://www.sofop-les-seminaires.org/fr/
http://empr.fr/EventPortal/Information/EMPR2016/ACCUEIL.aspx
http://www.esprm2016.com/en/
http://www.tmsevents.fr/congres/2016/sferhe/
http://eacd2016.org/
https://www.eiseverywhere.com/ehome/105597/234360/
http://saint-etienne.sofmer2016.com/

Publications scientifiques

Méthodologie de la recherche

Le profil de veille a été mis en place sur Pubmed avec le mot clé "Cerebral Palsig'spauinlicationg
majoritairement en francais ou en anglais, avec abstract.
Free article indique le lien vers les articles dont le texte intégral est librement disponible

Epidémiologie

+Prévalencelncidence

Trends in the prevalence of cerebral palsydhildren born between 1988 and 2007n Okinawa, Japan.
Touyama M, Touyama J, Toyokawa S, Kobayashi Y
Brain Dev. 2016 Apr 9. pii: S03B504(16)30024. doi:10.1016/j.braindev.2016.03.00JEpub ahead of print]

AIM: This study aimed to describe trendsCP prevalence among children bbetween 1988 and 2007 in Okinawa,
Japan.

METHOD: This study was conducted during two time periods, Period | (from 1988 to 1997) and Period Il (from 1998
2007), using data from the local @Ryjistration system. We asssed cerebral palsy gestational age and birth weight
specific trends in prevalence and analyzed these with Poisson regreseitysis.

RESULTS: Overall crude CP prevalence was 1.88 per 1000 live births. Appros@statéighildren with CP were born
preterm or with low birth weight (LBW). Over&@lP prevalence increased in Period | and decreased significantly in
Period 11(P<0.05). Additionally, CP prevalence among children born with a birth weegiveen 1000 and 1999¢g
increased in Period | and decredssignificantly irPeriod 1l (P<0.05). A significant decrease was found among the
children bornbetween 1995 and 2007 with a gestational age between 28 and 31weeks (P<0.01).

CONCLUSIONS: There was a decrease in CP prevalence from 1998 to 2007, espeaiplliBW children and preterm
infants. The high CP proportions among LBW @netierm infants are unique features of the population of Okinawa,
Japan.

Copyright © 2016 The Japanese Society of Child Neurology. Published by Blséwdirrights reserved

PMID: 27072917 [PubMeds supplied by publisher]

+Facteurs de risque Causes

Asymptomatic congenital cytomegalovirus infection with neurological sequelae:reirospective study using
umbilical cord.

Uematsu M, Haginoya K, Kikuchi A, Hiukuyo N|shii K Shiiharal, Kato M, Kamei a, Kure S

Brain Dev. 2016 Apr 8. pii: S03B504(16)3002%. doi:10.1016/j.braindev.2016.03.006. [Epub ahead of print]

BACKGROUND: Congenital cytomegalovirus (CMV) infection causes weulsgical sequelae. Howeyemost
infected infants are asymptomatic at birttand retrospective diagnosis is difficult beyond the neonatal period.
OBJECTIVE: This study aimed to investigate the aspects of neurological seggetaated with asymptomatic
congenital CMV infection.

METHODS: We retrospectively analyzed 182 patients who were suspected of émynmgtomatic congenital CMV
infection with neurological symptoms in Jap&ongenital CMV infection was diagnosed by quantitative polymerase
chain reactionamplification of CM\rom dried umbilical cord DNA.

RESULTS: F#tyne patients (32.4%) who tested positive for CMV were confirageldaving congenital CMfection.
Among 54 congenital CMV patients, majeeurological symptoms included intellectual disability (n=51, 9%.4%
hearingimpairment (n=36, 66.7%) and cerebral palsy (n=21, 38.9%), while microcépha6; 29.6%) and epilepsy
(n=14, 25.9%) were less common. In a brain magnegichance imaging (MRI) study, cortical dysplasia was observed
in 27 CMVpositivepatients (50.0%), and all patients (100%) had cerebral white matter (sdrmality. Intracranial
calcification was detected by CT in 16 (48.5%) @@¥positive patients. Cerebral palsy, cortical dysplasia and a WM
abnormalitywith a diffuse pattern were assiated with marked intellectual disability.
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CONCLUSIONS: Brain MRI investigations are important for making a diagnossnandting an intellectual
prognosis. Analysis of umbilical cord tissepresents a unique and useful way to retrospectively disgncongenital
CMVinfection.

Copyright © 2016 The Japanese Society of Child Neurology. Published by Elsevier

B.V. All rights reserved.

PMID: 27068877 [PubMeds supplied by publisher]

Cerebral palsy: causes, pathways, and the role of genetic variants.
MacLennan AH, Thompson SC, Gecz J
Am J Obstet Gynecol. 2015 Dec;213(6)}39.doi: 10.1016/j.ajog.2015.05.034.Epub 2015 May 21.

Cerebral palsy (CP) is heterogeneous with different clinical tyoesorbidities, brain imaging patterns, causes, and
now also heterogeneousnderlying genetic variants. Few are solely due to severe hypoxia or ischemidhatThis
common myth has held back research in causation. The ctiigafion has devastating effects on maternity services
with unnecessarily higltesarean delivery rates and subsequent maternal morbidity and mortality. CP rates

have remained the same for 50 years despitefal@ increase in cesarean birtlEpidemiological studies have shown
that the origins of most CP are prior {abor. Increasedisk is associated with preterm delivery, congenital
malformations, intrauterine infection, fetal growth restriction, multippregnancy, and placental abnormalities.
Hypoxia at birth may be primary secondary to preexisting pathology and internatioo@deria help to separat¢he
few cases of CP due to acute intrapartum hypoxia. Until receni®p lof CP(mostly familial) had been linked to
causative mutations. Recent genetic studigssporadic CP cases using rg@neration exome sequencing showath
14% of casedave likely causative singtgene mutations and up to 31% have clinicalyevant copy number
variations. The genetic variants are heterogeneous @glire function investigations to prove causation. Whole
genome sequencing, finecale cpy number variant investigations, and gene expression studies may extesad
percentage of cases with a genetic pathway. Clinical risk factors coudts aggers for CP where there is genetic
susceptibility. These new findingbould refocus researctbaut the causes of these complex and varied
neurodevelopmental disorders.

Crown Copyright © 2015. Published by Elsevier Inc. All rights reserved.

Free Article

PMID: 26003063 [PubMedndexed forMEDLINE]

Cerebral Palsy in-12 Year OIld Children in Southern Iran.
Inaloo S, Katibeh P, Ghasemof M
Iran J Child Neurol. 2016 Winter;10(1}85

OBJECTIVE: Cerebral palsy (CP) is #@rogressive CNS disorder due to an insalthe growing brainusually
occurring in the first two years of life. Duritige recent years, its etiology has been changed; perinatal and postnatal
insults are not considered as its main causes in developed countries any more. Thdtagysfdy was to evaluate
the causs of CP in children in southern Iran.

MATERIALS & METHODS: Overall, 200 children with CREygddld referring td?ediatric Neurology Clinic affiliated
to Shiraz University of Medical Sciencgkiraz, Iran between 2012 and 2013 were enrolled. Intehgi200 healthy
age and sexmatched children were considered as the control group. Exclusion critexia isolated movement
disorders with no other evidence of CP, progressiearologic disorders, metabolic disorders, and incomplete or
uncertain pastistory. After collecting the data on pregnancy period, prenatal history andquiisal problems, they
were analyzed with appropriate statistical methods.

RESULTS: Maternal age, medical problems during pregnancy period, rolaié/efy, head circumferemcat birth,
neonatal admission, neonatal jaundice, gmématurity were the main risk factors for CP.

DISCUSSION: The distribution of risk factors of CP is different from tteataddbped countries in our region. Pand
peri-natal etiologies are stillmongthe common causes of CP in Iran.

Free PMC Article

PMCID: PMC4815485

PMID: 27057186 [PubMed]

Onset Factors in Cerebral Palsy: A Systematic Review.
van Lieshout P, Candundo H, Martino R, ShiBarakaHaddad C
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Neurotoxicology. 2016 Apr 1. pii: SOIBI3X(16)30042. doi: 10.1016/j.neuro.2016.03.021. [Epub ahead of print]

Studies have noted several factors associated with the occurrence of CdPalsal(CP), yet considerable uncertainty
remains about modifiable factors relatdd disease onset. A systematic review was performed to identify existing
systematic reviews and primary studies pertaining to targeted factors associgitbdhe onset of CP. The following
databases were searched: MEDLINE, MEDLINBrdoess, EMBASE, PsycINFO, Scopus, Web of Science, Cochral
Database oBystematic Reviews, CINHAL, ProQuest Dissertations & Theses, Huge Navigator, AARP

Ageline. Variation®f MeSH and keyword search terms were used. Criipgraisal was conducted on selected
articles. Data extraction targeted reportéalctors, risk estimates, and 95% confidence intervals (Cl). Findings identified
two systematic reviews and three metanalses, as well as 83 studies of casatrol, cohort, and crossectional
methodological designs. Selected studiedicated that lower gestational age was associated with the onset of CP.
Medicaldiagnoses for the mother, in particular chorioamnionitis,sWwaund to bepositively associated with onset of
CP. Preeclampsia was reported to be eithmonclusive or positively associated with CP onset. Low birth weight
predominantly indicated a positive association with the onset of CP, while gealder showednixed findings. The
combination of male gender with prerm or low birth weight was also found to be positively associated with CP.
Evidence waglentified in the literature pertaining to specific factors relating to the orefe€P, in particular showgn
positive associations with lower gestational age &wl birth weight.

Copyright © 2016. Published by Elsevier B.V.

PMID: 27045882 [PubMeds supplied by publisher]

Population impact of preterm birth and low birth weight on developmentdisabilitiesin US children.

Schieve LA, Tian LH, RankiKé&gan MD, Yeargiillsopp M VisselS, Rosenberg.D

Ann Epidemiol. 2016 Mar 22. pii: S1@¥P7(16)3006®. doi: 10.1016/j.annepidem.2016.02.012. [Epub ahead of
print]

PURPOSE: Although previous studd=mmonstrate associations between advergeerinatal outcomes and
developmental disabilities (DDs), study of populaiimpacts is limited.

METHODS: We computed relative risks adjusted (aRRs) for sociodemographic dadt@@mponent and summary
population attributable fractions (PAFs) fassociations between very low birth weight (VLBW, all preterm births),
moderatelylow birth weight (MLBWY Preterm, MLBW at term, and normal birth weight (NBWPreterm and seven
DDs (cerebral palsy [CP], autism speuirdisorder [ASD]intellectual disability [ID], behaviorabnduct disorders,
attention-deficit-hyperactivity disorder [ADHD], learning disability [LD], atider developmental delay) among
children aged &7 years in the 201:2012National Survey of Chilen's Health.

RESULTS: VLBMéterm, MLBWPreterm and NBWPreterm were strongly to moderatessociated with CP (aRRs:
43.5, 10.1, and 2.2, respectively; all significant) alsd associated with ID, ASD, LD, and other developmental delay
(aRR ranged/LBV-Preterm 2.85.3; MLBWPreterm 1.92.8; and NBWPreterm 1.62.3). SummaryAFs for preterm
birth and/or LBW were 55% for CP, 12886 for ASD, ID, LD, aoither developmental delay, and less than 5% for
ADHD and behaviorabnductdisorders. Findings wergmilar whether we assessed DDs as independent outcomes
or within mutually exclusive categories accounting for DB@turrence.

CONCLUSIONS: Preterm birth has a sizable impact on child neurodevelddoveeter, relative associations and
population impacs vary widely by DD type.

Copyright © 2016 Elsevier Inc. All rights reserved.

PMID: 27085382 [PubMeds supplied by publisher]

Sex differences in cerebral palsy on neuromotor outcome: a critical review.
Romeo DM, Sini F, Brogna C, Albamonte E, Rittefuri E
Dev Med Child Neurol. 2016 Apr 21. doi: 10.1111/dmcn.13137. [Epub ahead of print]

Sex differences have been reported in children with cerebral palsy (CPmaligls having a higher risk of developing
CP, but it is not entirely clear whethsex may also affect the severity of motor impairment. The aim of the present
study was to critically review the existing literature on sex influenceeamomotor outcome in children with CP. The
published papers confirm that Gfecurs more frequently imales than in females. Within different types of CP or
individual level of impairment, however, there was limited evidence that sexhald@n effect on their performance.

© 2016 Mac Keith Press.

PMID: 27098195 [PubMeds supplied by publisher]
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+Génétique

Association Between Osteopontin Gene Polymorphisms and Cerebral Palsy in a Chinese population.
Shang Q, Zhou C, Liu D, LiW, Chen M, Xu Y, Wang F, Bi D, Zhang X, Zhao X, Wang L, Zhu C, Xing Q.
Neuromolecular Med. 2016 Apr 25. [Epub ahead of print]

Cerebral palsy (CP) is a neurological disorder affecting movement and posture that develops as a complication
prenatal, perinatal, and postnatal brain injury. Such 4pooagressive brain injury is often accompanied by neonatal
encephalopathy and inflamntian. The widely expressed soluble cytokine osteopontin (OPN) plays an important role
in inflammation and neurological protection. Therefore, it is of great interest to study the relationship between CP
and genetic variants of OPN. To explore the gerasgociation between OPN gene single nucleotide polymorphisms
(SNPs) and CP in the Chinese Han population, five SNPs (rs2853744, rs2853749, rs11728697, rs4754, and rs112
were genotyped among 715 CP patients and 658 healthy controls using the Magslatfaym. Statistical analysis

was performed using the online SHEsis program, and Bonferroni correction was applied as necessary. We found
association between rs1126616 and global CP (corrected allelic@®®06 and genotypic £0.0011 after Bonferron
correction). The other SNPs were not statistically associated with CP or any of its subgroups. By testing a relativ
large sample size, our study demonstrates that the OPN gene SNP rs1126616 is statistically associated with CP.
suspect that the OPNene might be a susceptibility factor for CP.

PMID: 27114095 [PubMeds supplied by publisher]

Cerebral palsy: phenotypes and risk factors in term singletons born smalyjéstational age.
Freire G, Shevell M, Oskoui M
Eur J Paediatr Neurol. 2015 Mar;19(2):28 doi: 10.1016/j.ejpn.2014.12.006pub 2014 Dec 17.

BACKGROUND AND OBJECTIVES: Children born small for gestational age (S@eé&pasedatisk of developing
cerebral palsy (CP). The pathophysiology behhiglassociation remains unclear. We compare the clinical profile of
children with CP born SGA to other children with CP. We hypothesize that differences nowdopdlit antenatal
causes of CP in children born SGA.

METHODS: We conducted a retrospectiolart study of term singletons with Cextracting data from the Canadian
Cerebral Palsy Registry. SGA was determined as birth weight for gestational age and sex below the tenth percentil
RESULTS: Mothers of children with CP born SGA were more likelpftafricanAmerican ethnicity (RR 2.54, 95% CI
1.20:5.39), have intrauterinénfections (RR 2.22, 95% CI 1490) and have gestational hypertension (RR8, 95%

Cl 1.063.00). Children with CP born SGA had smaller be#admferences at birth (g0.001) and higher frequencies

of emergencycesarearsection (RR 1.53, 95% CI 11292), birth asphyxia (RR 1.53, 95%4.02.32), and placental
abnormalities (RR 1.45, 95% CI 12000). Children wittCP born SGA had greater fine motor (RR 1.46, 95%2Z| 1.0
2.11), gross motor (RR53, 95% CI 1.3210) and communication impairment (RR 1.24, 95% CI14),and a
higher frequency of cognitive impairment (RR 1.33, 95% Ci11635.

CONCLUSION: Children with CP born SGA have different clinical factpheaotypic profiles than other children

with CP. These differences support tiygothesis of antenatal and perinatal causes of CP in children born SGA. Future
case control studies would be desired to further define this causal pathway.

Copyright © 2015 Hopean Paediatric Neurology Society. Published by Elsevier

Ltd. All rights reserved.

PMID: 25596065 [PubMedndexed for MEDLINE]

Clinically relevant copy number variations detected in cerebral palsy.

Oskoui M Gazzellone MJ hiruvahindrapuram B, Zair®l, Andersen], Wei J, Wang Z, Wintle RF, Marshall CR, Cohn
RD WeksberdR, Stavropoulos DJ, Fehlings D, Shevell MI, Scherer SW

Nat Commun. 2015 Aug 3;6:7949. doi: 10.1038/ncomms8949.

Cerebral palsy (CP) represents a group ofpiagressive clinicallyeterogeneous disorders that are characterized by
motor impairment and early agef onset, frequently accompanied by-oworbidities. The cause of CP Hastorically
been attributed to environmental stressors resulting in brdamage. While genetic riglactors are also implicated,
guidelines for diagnostiassessment of CP do not recommend for routine genetic testing. Gluemerousreports of
aetiologic copy number variations (CNVs) in other neurodevelopmdisatders, we used microarrays to genotygpe
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populationbased prospective cohorof children with CP and their parents. Here we identify de novo CNVs in 8/115
(7.0%) CP patient®{1% rate in controls). In four children, large chromosoafalormalities deemed likely pathogenic
were found, and theyvere significantlymore likely to have severe neuromotor impairments than those CP subjects
without such alterations. Overall, the CNV data would have impacted our diagnadassification of CP in 11/115
(9.6%) families.

Free PMC Article

PMCID: PMC4532872

PMID: 26236009 [PubMedndexed for MEDLINE]

Genes determining the severity of cerebral palsy: the role of single nucleopdsmorphisms on the amount and
structure of apolipoprotein E.

Lien E, Andersen G, BaoGordishDressman H, Skranes, Bfackman JA, Vik T

Acta Paediatr2015 Jul;104(7):70@. doi: 10.1111/apa.12983. Epub 2015 Mar 27.

AIM: Apolipoprotein E (apoE) influences repair and offirecesses in the brain, and the apoE4 variant is a risk factor
for Alzheimer's disease and for prolonged recovery following traumatic brain injury. We previously reported that
specificsingle nucleotide polymorphisms in the APOE or TOMM40 genes affeletirsgracture and production of
apoE were associated with epilepsy, more impaiheahd function and gastrostomy tube feeding in children with
cerebral palsy (CP)This study explored how various combinations of the same polymorphisms may thiéset
clinical manifestations.

METHODS: Successful DNA analyses of APOE and TOMM40 were carried outtoldr2d7 The CP Register of
Norway provided details of gross and fine motlunction, epilepsy and gastrostomy tube feeding. Possible
associations betweethese clinical manifestations and various combinations of the AROB or 4 alleles and of

the rs59007384 polymorphism in the TOMMA40 gene were explored.

RESULTS: Epilepsy, impaired fine motor function and gastrostomy tube feedirigsser@mmon in childrecarrying

the combination of rs59007384 GG and APD& 3 than in children with other combinations.

CONCLUSION: Our findings suggest that specific combinations of genes itfaesiaecture and production of apoE
differently and affect the clinicahanifestations of CP.

©2015 Foundation Acta Paediatrica. Published by John Wiley & Sons Ltd.

PMCID: PMC4474769 [Available on 207&1]

PMID: 25703783 [PubMedndexed for MEDLINE]

The importance of de novo mutations for pediatric neurologiatiteaselt is not all in utero or birth trauma
Erickson RP
Mutat Res Rev Mutat Res. 2016 -Mar;767:4258. doi: 10.1016/j.mrrev.2015.12.002. Epub 2016 Jan 4.

The advent of next generation sequencing (NGS, which consists of maganadiigl sequencingp perform TGS (total
genome sequencing) or WES (whole exoseguencing)) has abundantly discovered many causative mutations in
patients withpediatric neurological disease. A surprisingly high number of these are denmatations which have

not been irerited from either parent. For epilepsy, autisepectrum disorders, and neuromotor disorders, including
cerebral palsy, initiaéstimates put the frequency of causative de novo mutations at about 15% and &béuof
these are somatic. There are some sthmutated genes between these thretasses of disease. Studies of copy
number variation by comparative genontigbridization (CGH) proceded the NGS approaches but they also detect de
novo variation which is especially important for ASDs. There aredstegdifferences between the mutated genes
detected by CGS and NGS. In summarpode mutations cause a very significant proportion of pediatric neurological
disease.

Copyright © 2015 Elsevier B.V. All rights reserved.

PMID: 27036065 [PubMedn process]
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Abbreviated exposure to hypoxia is sufficient to induce CNS dysmyelinatimodulate spinal motor neuron
composition, and impair motor development ineonatal mice

Watzlawik JO, Kahoud R¥Toole RJ, White KA, Ogden, RRinterMM, Wootla B, Papke LM, Denic A, Weimer JM,
Carey WARodrigueM.

PL0S One. 2015 May 28;10(5):e0128007. doi: 10.1371/journal.pone.0128007.eCollection 2015.

Neonatal white matter injury (NWMI) is an increasingbmmon cause of cerebrahlsy that results predominantly
from hypoxic injury to progenitor celiscluding those of the oligodendrocyte lineage. Existing mouse modksha/wii
utilize prolonged periods of hypoxia during the neonatal period, require complessfostering and exhibit poor
growth and high mortality rates. Abnormal CNi$elin composition serves as the major explanation for persistent
neuro-motor deficits. Here we developed a simplified model of nWMI with low mortality ratesimproved growh
without crossfostering. Neonatal mice are exposed to l@exygen from postnatal day (P) 3 to P7, which roughly
corresponds to the period dfuman brain development between gestational weeks 32 and 36. CNS hypomyelination
is detectable for 28 weeks posinjury and strongly correlates with levelslmddy and brain weight loss. Immediately
following hypoxia treatment, cell deativas evident in multiple brain regions, most notably in superficial and deep
cortical layers as well as the subventricular zonegpnitor compartment.PDGFR, Nkx2.2, and Olig2 positive
oligodendrocyte progenitor cell wergignificantly reduced until postnatal day 27. In addition to CNS dysmyelination
we identified a novel pathological marker for adult hypoxic animals that stramgiglates with lifelong neuremotor
deficits. Mice reared under hypoxia reveah abnormal spinal neuron composition with increased small and medium
diameter axons and decreased large diameter axons in thoracic lateral and antarimuli. Differenceswere
particularly pronounced in white matter motor tradsft and right of the anterior median fissure. Our findings suggest
that 4 day=of exposure to hypoxia are sufficient to induce experimental nWMI in CD1 thiceproviding a model to
test new theapeutics. Pathological hallmarks of thisodel include early cell death, decreased OPCs and
hypomyelination in earlpostnatal life, followed by dysmyelination, abnormal spinal neuron compostiat neure
motor deficits in adulthood.

Free PMC Article

PMCID: PMC4447462

PMID: 26020269 [PubMedndexed for MEDLINE]

Plasticity in the Neonatal Brain following Hypoxischaemic Injury.
RochaFerreira E, Hristova M
Neural Plast. 2016;2016:490101hi: 10.1155/2016/4901014. Epub 2016 Mar 7.

Hypoxicischaemic damage to the developing brain is a leading cause ofiehild, with high mortality and morbidity,
including cerebral palsy, epilepsy, atagnitive disabilities. The developmental stagehaf brain and the severity of
the insult influence the selective regional vulnerability and the subsequkmical manifestations. The increased
susceptibility to hypoxigschaemia (HIpf periventricular white matter in preterm infants predisposes theriature
brainto motor, cognitive, and sensory deficits, with cognitive impairment associatédearlier gestational age. In
term infants HI causes selective damagseasorimotor cortex, basal ganglia, thalamus, and brain stem. Even though
the immaturebrain is more malleable to external stimuli compared to the adult orig/mxicischaemic event to the
neonate interrupts the shaping of central motpathways and can affect normal developmental plasticity through
altering neurotransmission, changes irellular signalling, neural connectivity arfdinction, wrong targeted
innervation, and interruption of developmentapoptosis. Models of neonatal Hémonstrate three morphologically
different types of cell death, that is, apoptosis, necrosis, and autophagich crosstalland can exist as a continuum
in the same cell. In the present review we disdahgsmechanisms of HI injury to the immature brain and the way they
affectplasticity.

PMCID: PMC4800097

PMID: 27047695 [PubMedn process]

Prenatalischemia deteriorates white matter, brain organization, and function: implications for prematurity and
cerebral palsy.

Coq JO, Delcour M, Massicotte \Egaud O, Barbe MF.

Dev Med Child Neurol. 2016 Mar;58 Supptét7doi: 10.1111/dmcn.13040.
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Cerebral plsy (CP) describes a group of neurodevelopmental disorders of posture and movement that are frequentl
associated with sensory, behavioral, and cognitive impairments. The clinical picture of CP has changed with improv
neonatal care over the past few dades, resulting in higher survival rates of infants born very preterm. Children born
preterm seem particularly vulnerable to perinatal hypeiahemia insults at birth. Animal models of CP are crucial
for elucidating underlying mechanisms and for devetemt of strategies of neuroprotection and remediation. Most
animal models of CP are based on hypés@emia around the time of birth. In this review, we focus on alterations
of brain organization and functions, especially sensorimotor changes, induceckibgtal ischemia in rodents and
rabbits, and relate these alterations to neurodevelopmental disorders found in preterm children. We also discus:
recent literature that addresses the relationship between neural and myelin plasticity, as well as passititeitons

of white matter injury to the emergence of brain dysfunctions induced by prenatal ischemia.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 Mac Keith Press.

PMCID: PMC4817365 [Available on 203701]

PMID: 27027601 [PubMe in process]

+Données cliniques

Cortical morphometry and 1Q in VLBW children without cerebral palsy bor2@032007.

Sglsnes AE, Grunewaldt KH, Bjuland KJ, Stavnes EM, Bastiane’S, @stgard HF, Haberg A, Lahaugen GC, Skranes
J RimolLM.

Neuroimage Clin. 2015 Apr 14;8:1231. doi: 10.1016/j.nicl.2015.04.004. eCollection 2015.

Children born prematurely with very low birth weight (VLBW: ¥{5009) have arncreased risk of preterm perinatal
brain injury, which may subsequently alteée maturation of the brain, including the cerebral cortex. The aim of study
was to assess cortical thickness and surface area in VLBW children comparetewithorn controls, and to
investigate possible relationships between corticedrphology and Ful@. In this crossectional study, 37 VLBW and
104 term children born between the years 20@®07 were assessed cognitively al®yearsof age, using age
appropriate Wechsler tests. The FreeSurfer software was usethtwin estimates of cortical thicknesand surface
area based on Fleighted MRIimages at 1.5 esla. The VLBW children had smaller cortical surfacebdatarally in
the frontal, temporal, and parietal lobes. A thicker cortex in ftumtal and occipital regions and a thinner cortex in
posterior parietal areawere observed in the VLBW group. There were significant differences in Betit€en groups
(VLBW M=98, SD=9.71; controls M=108, SB=13.57; p<0.001).There was a positive relationship between 1Q and
surface area in botlgroups,albeit significant only in the larger control group. In the VLBW group, redi@edas
associated with frontal cortical thickening and tempgrarietal thinning.We conclude that cortical deviations are
evident in childhood even in VLB&ildren ban in 20032007 who have received state of the art medical treatment
in the perinatal period and who did not present with focal brain injuriesneanatal ultrasonography. The cortical
deviations were associated with reducedgnitive functioning.

Free PMC Article

PMCID: PMC4473819

PMID: 26106543 [PubMedndexed for MEDLINE]

Melatonin for women in pregnancy for neuroprotection ohe fetus.
Wilkinson D Shepherd E, Wallace EM.
Cochrane Database Syst Rev. 2016 Mar 29;3:CD010527. doi: 10.1002/14651858.CD010527.pub2.

BACKGROUND: Melatonin is an antioxidant with-iafiimmatory and antapoptotic effects. Animal studies have
supported a fetal neuroprotective role for melatonirhen administered maternally. It is important to assess whether
melatonin, givento the mother, can reduce the risk of neurosensory disabilities (inclutengbral palsy) and death,
associated with fedl brain injury, for the preterm alerm compromised fetus.

OBJECTIVES: To assess the effects of melatonin when used for neuroprotehtdietof.

SEARCH METHODS: We searched the Cochrane Pregnancy and Childbirth Grolegistei¢31 January 26).
SELECTION CRITERIA: We planned to include randomised controlled trgssirahdomised controlled trials
comparing melatonin given to women ipregnancy (regardless of the route, timing, dose and duration of
administration) for fetal neuroprotetion with placebo, no treatment, or with an alternatiagent aimed at providing
fetal neuroprotection. We also planned to includemparisons of different regimens for administration of melatonin.
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DATA COLLECTION AND ANALYSIS: Two review authors plamhegendently assessial eligibility, trial quality

and extract the data.

MAIN RESULTS: We found no randomised trials for inclusion in this reviestu@®nées ongoing.

AUTHORS' CONCLUSIONS: As we did not identify any randomised trials for inchhssoreview, we are unable to
comment on implications for practice at thitage.Although evidence from animals studies has supported a fetal
neuroprotective role for melatonin when administered to the mother dugimggnancy, no trials assessimglatonin

for fetal neuroprotection in pregnanvomen have been completed to date. However, there is currently one ongoing
randomised controlled trial (with an estimated enrolment target of 60 pregmamnen) which examines the dose of
melatonin, administeed to women at risk oimminent very preterm birth (less than 28 weeks' gestation) required to
reducebrain damage in the white matter of the babies that were born yangterm.Further higkguality research is
needed and research efforts shouttirected bwards trials comparing melatonin with either no intervention (no
treatment or placebo), or with alternative agents aimed at providing fewliroprotection (such as magnesium
sulphate for the very preterm infant). Suttfals should evaluate maternal atmfant short and longesterm outcomes
(including neurosensory disabilities such as cerebral palsy), and considerstiseof care.

PMID: 27022888 [PubMedn process]

Neonatal Magnesium Levels Between 24 and 48 Hours of Life and Outcomé&pii@psy and Motor Impairment in
Premature Infants.

Ostrander B, Bardsley T, Korgenski EK, GreeBenkpwsky JL

Pediatr Neurol. 2016 Mar 3. pii: S088394(15)3023. doi: 10.1016/j.pediatrneurol.2016.02.01Epub ahead of
print]

OBJECTIVE: Elevated rates of epilepsy and motor impairments including geatdyrare observed in children who
were ban prematurely. Maternal antenatahagnesium supplementation has been associated with decreased rates
of cerebralpalsy in infants born prematurely. Our objective was to determine whethendmmatal serum magnesium
level between 24 and 4Bours after bith is associated with better longterm neurodevelopmental outcomes
(epilepsy, motor impairment) ipremature infants.

METHODS: We performed a retrospective cohort analysis in infants born leSvthaeks gestation over a teyear
period. Prenatalperinatal, and postnatatlinical and demographic information was collected. Crude and adjusted
oddsratios were estimated under generalized linear models with generalized estimadjngtions to examine the
association of the neonatal serum magnesium ldaetween 24 and 48ours after birth with the risk of epilepsy
and/or motorimpairment (spasticity; hypotonia; cerebral palsy).

RESULTS: The final cohort included 5461 infants born less thaeeB% gestatiorirom 2002 to 2011. The adjusted
relative risk ratio for the combined outcomes epilepsy and/or motor impairment, controlling for gestational age,
current age,maternal magnesium supplementation, maternal steroid administration,-rfiiteute Apgar score,
neonatal infection, need for vasopressor use, and birth weight aittt serum magnesium level as the main
independent variable, was 0.85 €0.24) Stratified analyses by gestational age less thaar3freater thar32 weeks
were not significantly assoated with adverse neurodevelopmental outcome (rigkio= 0.79 and 1.2, £ 0.12 and
0.49, respectively). A multivariate analyfis the risk of motor impairment alone had a risk ratio of 0.94 ®72).
CONCLUSION: This study demostrates that the mabmaagnesium level between 2dnd 48hours of life in
premature infants is not significantly associated wifig risk for developing epilepsy or motor impairment.
Copyright © 2016 Elsevier Inc. All rights reserved.

PMID: 27025188 [PubMeds supplied bpublisher]

Progress in Neonatal Neurology with a Focus on Neuroimaging in the Pretefamt.

de Vries LS, Benders MJ, Groenendaal F

Neuropediatrics. 2015 Aug;46(4):234. doi: 10.1055/90351554102. Epub 2015 Jun 29.
Comment in Neuropediatrics. 2015 Aug;46(4):233.

There have been tremendous changes in the methods used to evaluate brainiimjbeypreterm infant in the past
30 years. In particular, major improvemertiave been made in how we use neuroimaging techniques reowd
magnetic resonancinaging (MRI) is used more often and considered complimentary to routineequential cranial
ultrasound. The focus has shifted from severe lesions sudarge intraventricular and parenchymal hemorrhages
and cystic periventridar leukomalacia to assessing and understanding the etiology of more subtle nongligtc
matter injury, punctate hemorrhage, and cerebellar lesions. The more sée@oms that dominated the early period
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of preterm neonatal brain imaging ocdess fequently but are still associated with major disabilities, suche®bral
palsy, while subtle white matter injury and cerebellar lesions are naften associated with cognitive and behavioral
problems, which have become timeost prevalent issues amottige survivors of extremely preterm birth.

Georg Thieme Verlag KG Stuttgart - New York.

PMID: 26121069 [PubMedndexed for MEDLINE]

Passive Immunization against Congenital Cytomegalovirus Infection: Current State of Knowledge.
Juckstock J(1Rothenburger M, Friese K, Traunmiller F.
Pharmacology. 2015;95(%):20917. doi: 10.1159/000381626. Epub 2015 Apr 25.

Primary infection with the human cytomegalovirus (CMV) occursd#olofpregnancies. The rates of materrfatal
CMV transmissions areaund 25, 36, 41land 66%, for infections occurring in the peanceptional weeks, first,
second, and third trimester of pregnancy, respectively. On the other hand, the sewefifgtal organ damage and
dysfunction diminishes with increasing gestatioagé.Congenitally CMihfected newborns may havdeurosensory
impairments like mentaketardation, cerebral palsy, epilepsy, progressive hearing loss or disfeaits, or even may
have a fatal outcome. Inivitro experiments, CMV specific neutralizilggs antibodies which are abundant in CMV
specific hyperimmunglobulin (HIG) productsinhibited the entry of the virus into target cells arttampered viral
celtto-cell spread. This article provides a brief overview ondpiglemiology and diagnosttools in congenital CMV
infection. It also conciselysummarizes the currently available study results on the safety and effectiveofeldG
treatment. Accordingly, in clinical studies HIG administratioexpectant mothers following primary CMV infexti
(prophylactic use) was shown lmwer the risk of maternafetal transmission of CMV compared to untreatshtrols.
HIG was also able to ameliorate the disease sequelae in evidieigttyed fetuses (therapeutic use), as demonstrated
by the regressionr evenresolution of sonographic pathologies including placental inflammation.

Free Article

PMID: 25924667 [PubMedndexed for MEDLINE]

Robotassisted C7 nerve root transfer from tr@ntralateral healthy side: A preliminary cadaver study
Jiang S, Ichihara S, Pruniéeres G, Peterson B, Facca S, Xu WD, Liverneaux P
Hand Surg RehabR016 Apr;35(2):99. doi: 10.1016/j.hansur.2015.12.008. Epub 2016 Apr 5.

Patients with cerebral palgnd spastic hemiplegia may have extremely poor upper extremity function. Unfortunately,
many current therapies and treatments for patients with spastic hemiplegia offer very limited improvements. One
innovative technique for treating these patients is tiee a contralateral C7 nerve root transfer to neurotize the C7
nerve root in the affected limb. This may result not only in less spasticity in the affected limb, but also improved contrc
and motor function vis-vis the new connection to the normal cemah hemisphere. However, contralateral C7
transfers can require large incisions and long nerve grafts. The aim of this study was to test the feasibility of
contralateral C7 nerve root transfer procedure with the use of a prevertebral minimally invagiee-assisted
technique. In a cadaver, both sides of the C7 root were dissected. The right recipient C7 root was resected as proxim:
as possible, while the left donor C7 root was resected as distally as possible. With the use of the da Vincii@®) Sl surg
NREOo20G O6LYGdzAGABS {dNBAOIf ux {dzyyegrtSs /13 {10 &
nerve graft when

performing contralateral C7 nerve transfer.

Copyright © 2016 SFCM. Published by Elsevier Masson SAS. All righedrese
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What we learned about the role of antenatal magnesium sulfate for the prevention of cerebral palsy.

Rouse DJ, Hirtz D; Eunice Kennedy Shriver National Institute of Child Health and Human DevelopmeniHeiatiernal
Medicine Units Network.

Semin Perinatol. 2016 Apr 22. pii: SODO65(16)00015X. doi: 10.1053/j.semperi.2016.03.007. [Epub ahead of print]

Based on the convincing case control study of Nelson and Grether which suggested that the administration
magnesium sulfate to mothers prior to early preterm birth might protect their offspring from cerebral palsy, and a
pilot study by John Hauth et al. at the University of Alabama at Birmingham, the Eunice Kennedy Shriver Natior
Institute of Child Health ahHuman Development Matern&letal Medicine Units Network, with danding from the

Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 17
145 54 03 03 contact: Christine Doumergadoumergue@Ilafondationmotrice.org


http://www.ncbi.nlm.nih.gov/pubmed/25924667

National Institute of Neurologic Disorders and Stroke embarked on the Beneficial Effects of Antenatal Magnesiul
(BEAM) Trial in 1997.

Copyright © 2016 Elsevier Inc. Allhig reserved.

PMID: 27117179 [PubMeds supplied by publisher]

Detection - Diagnostic
+Données cliniques

Frequency Analysis and Feature Reduction Method For Prediction of Cerebral Ra¥gung Infants.
Rahmati H, Martens H, Aamo OM, Stavdalt®©en R, Adde L.
IEEE Trans Neural Syst Rehabil Eng. 2016 Mar 8. [Epub ahead of print]

The aim of this paper is to achieve a model for prediction of cerebral pat®d on motion data of young infants. The
prediction is formulated as @assification prblem to assign each of the infants to one of the healthwitin cerebral
palsy groups. Unlike formerly proposed features that are maigfined in the time domain, this study proposes a set
of features derived fronfrequency analysis of infants' motionSince cerebral palsy affects thariability of the
motions, and frequency analysis is an intuitive waystfdying variability, suggested features are suitable and
consistent with thenature of the condition. In the current application, a wellknow prab)dew subjects and many
features, was initially encountered. In such a case, nuassifiers get trapped in a swptimal model and,
consequently, fail to provideufficient prediction accuracy. To solve this problem, a feature selection metatd
determines features with significant predictive ability is proposed. fElature selection method decreases the risk of
false discovery and, therefor¢he prediction model is more likely to be valid and generalizable for future Aise.
detailed study is performed on the proposed features and the feature seleati@mthod: the classification results
confirm their applicability. Achieveskensitivity of 86%, specificity of 92% and accuracy of 91% are comparable with
state of the art clintal and experbased methods for predicting cerebral palsy.

PMID: 27046852 [PubMeds supplied by publisher]

Knee jerk responses in infants at high risk for cerebral palsy: an observati®&MG study
Hamer EG, Dijkstra LJ, Hooijsma SJ, ZijdewlitatitersAlgraM
Pediatr Res. 2016 Apr 20. doi: 10.1038/pr.201BPub ahead of print]

BACKGROUND: Following our clinical observation of tonic responses in respdheekt®e jerk in infants at very
high risk for cerebral palsy (VHR infants),systematically studied tonic responses, clonus and reflex irradiation. We
guestioned i) whether these responses occurred more often in VHR infants thgpigally developing (TD) infants,
and ii) whether they were associated wilbnormal general movenm quality.

METHODS: 24 VHR and 26 TD infants were assessed around 3 months corre@etbhageslectromyograms of leg,
trunk, neck and arm muscles were recorded wthdliiting the knee jerk. All assessments were vidsmrded.
RESULTS: VHR infantgenafiten than TD infants showed tonic responses inifislateral quadriceps and hamstring
(MannWhitney U; p=0.0005 and p=0.0008pnus (Chgquare; p=0.0005) and phasic responses in the contralateral
guadriceps and hamstring (MaiWwhitney U; p=0.002 rad p=0.0003, respectivelyWidespread reflex irradiation
occurred in VHR and TD infants. Definitely abnomealeral movements and stiff movements were associated with
tonic responsegMannWhitney U; p=0.0005, p=0.007, respectively) and clonus (M&hitney U;p=0.003 and
p=0.0005) in the ipsilateral quadrice@3ONCLUSION: Similar to clonus, tonic responses may be regarded as a marks
of a loss of supraspinal control. Reflex irradiation primarily is a neurodevelopmem@homenon of early
ontogeny.Pediftic Research (2016); doi:10.1038/pr.2016.99.

PMID: 27096750 [PubMeds supplied by publisher]

Motor and cognitive outcome after specific early lesions of the brgia systematic review.
Hielkema T, Hadde#lgra M.
Dev Med Child Neurol. 2016 Mar;S8ppl 4:4652. doi: 10.1111/dmcn.13047.

The aim of this systematic review was to study motor and cognitive outcome in infants with severe early brain lesior
and to evaluate effects of side of the lesion, sex, and social economic status on outcomeatérditeearch was
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performed using the databases Pubmed and Embase. Included studies involved infants with either cyst
periventricular leukomalacia (cPVL), preterm, or term stroke (i.e. parenchymal lesion of the brain). Outcome wa
expressed as cerebrglalsy (CP) and intellectual disability (mental retardation). Median prevalence rates of CP after
cPVL, preterm, and term stroke were 86%, 71%, and 29% respectively; of intellectual disability 50%, 27%, and 3:
Most infants with cPVL developed bilaterd,Ghose with term stroke unilateral CP, whereas after preterm stroke
bilateral and unilateral CP occurred equally often. Information on the effects of sex and social economic status ©
outcome after specific brain lesions was very limited. Our findihgesg¢hat the risk for CP is high after cPVL, moderate
after preterm stroke, and lowest after term stroke. The risk for intellectual disability after an early brain lesion is lowel
than that for CP. Predicting outcome at individual level remains diffioglty imaging techniques may improve
predicting developmental trajectories.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 Mac Keith

Press.

PMID: 27027607 [PubMedn process]

Prognostic significance of neurological signs in kiggk infants- a systematiaeview.
Hamer EG, HaddeAgra M
Dev Med Child Neurol. 2016 Mar;58 Suppl 4663doi: 10.1111/dmcn.13051.

The aim of this paper was to systematically review the literature orstbeificance of specific neurological signs in
infancy, in particular in infants at risk for developmental problems such as cerebral palsy (CP). A liseathavas
performed using the databases PubMed, Embase, Web of Scienc&MEId. Papers on infantile reactions (‘primitive
reflexes') and postal reactionswvere included if data were available allowing for calculation of sensitsgggificity,

or positive and negative predictive value for CP or atygleaklopmental outcome. Our search identified 23 articles
on 20 differentneurological sigs. Properties of six neurological signs were reported Iaamt three different papers.
The data indicated that, in early infancy, absent Moro or plantar grasp response may be predictive for adverse
developmentabutcome. After early infancy, persistee of the Moro response and asymmetionic neck reflex was
clinically significant. Prediction of a delayed emergentehe parachute reaction increases with age. Abnormal
performances on theuull-to-sit manoeuvre and vertical suspension test have pmtbek significancahroughout
infancy. The neurological signs reviewed have some predictive valotaims at risk. For most of the signs, criteria
for abnormality and significanaere agedependent.

© 2016 The Authors. Developmental Medicine & CNi&irology © 2016 Mac Keith

Press.

PMID: 27027608 [PubMedn process]

Use of biochemical tests of placental function for improving pregnancy outcome.
Heazell AEWhitworth M, Duley L, Thornton JG.
Cochrane Database Syst Rev. 2015 Nov 25;11:CDOHH2020.1002/14651858.CD011202.pub?2.

BACKGROUND: The placenta has an essential role in determining the outcqmegmdncy. Consequently,
biochemical measurement of placentatigrived factordas been suggested as a means to improve fetal and maternal
outcome of pregnancy.

OBJECTIVES: To assess whether clinicians' knowledge of the results of biodhstaicdl placental function is
associated with improvement in fetal or materrmaltcome of pregnancy.

SEARCH METHODS: We searched the Cochrane Pregmaui@iyildbirth Group's TrialRegister (31 July 2015) and
reference lists of retrieved studies.

SELECTION CRITERIA: Randomised, -ctustemised or quagiandomised controlledrials assessing the merits of
the use of biochemical tests of placental ftino to improve pregnancy outcome.Studies were eligible if they
compared women who haglacental function tests and the results were available to their clinicians witlhnen who
either did not have the tests, or the tests were done but the resubise nd available to the clinicians. The placental
function tests were anpiochemical test of placental function carried out using the woman's matdaioéllid, either
alone or in combination with other placental function test/s.

DATA COLLECTION AND ANALOY®Igeview authors independently assessed trfiatsnclusion, extracted data and
assessed trial quality. Authors of publishedls were contacted for further information.

MAIN RESULTS: Three trials were included, two -gaagomised controlled trialsand one randomised controlled
trial. One trial was deemed to be at low riskoids while the other two were at high risk of bias. Different biochemical
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analytes were measuredestrogen was measured in one trial and the other tweasured humaiplacental lactogen
(hPL). One trial did not contribute outcordata, therefore, the results of this review are based on two trials with 740
participants.There was no evidence of a difference in the incidence of deathbabya (risk ratio (RR) 0.88, 95%
confidence interval (Cl) 0.36 to 2.13, tviaals, 740 participants (very low quality evidence)) or the frequency of a
smallfor-gestationalage infant (RR 0.44, 95% CI 0.16 to 1.19, one trial pati®ipants (low quality evidence)).In
terms of this revievs secondarnoutcomes, there was no evidence of a clear difference between women who had
biochemical tests of placental function compared with standard antenatal catbddncidence of stillbirth (RR 0.56,
95% CI 0.16 to 1.88, two trials, 7@articiparts (very low quality evidence)) or neonatal death (RR 1.62, 95% CI 0.39
to 6.74, two trials, 740 participants, very low quality evidence)) althougltiteetions of any potential effect were in
opposing directions. There was aeidence of a difference ween groups in elective delivery (RR 0.98, 95% &2

to 1.14, two trials, 740 participants (low quality evidence)), caesaseation (one trial, RR 0.48, 95% CIl 0.15 to 1.52,
one trial, 118 participantflow quality evidence)), change in anxiety scfrean difference2.40, 95% CH.78 to-

0.02, one trial, 118 participants), admissions to neonatal intensive (RR 0.32, 95% CI 0.03 to 3.01, one trial, 118
participants), and pretermirth before 37 weeks' gestation (RR 2.90, 95% CI 0.12 to 69.8frjain&l8participants).

One trial (118 participants) reported that there were no cases of serious neonatal morbidity. Maternal death was no
reported.A number of thiseview's secondary outcomes relating to the baby were not reported iintladed stulies,
namely: umbilical artery pH < 7.0, neonatal intensive carenfiore than seven days, very preterm birth (< 32 weeks'
gestation), need fowentilation, organ failure, fetal abnormality, neurodevelopment in childhdoerebral palsy,
neurodevelopmenthdelay). Similarly, a number of this reviewtsaternal secondary outcomes were not reported in
the included studies (admissioto intensive care, high dependency unit admission, hospital admission for > seven
days, preeclampsia, eclampsia, and womep#rception of care).

AUTHORS' CONCLUSIONS: There is insufficient evidence to support theacheofical tests of placental function

to reduce perinatal mortality or increasdentification of smalfor-gestationalage infants. However, we were only
able to include data from two studies that measured oestrogens and hPL. The qudhty ®fidence was low or very
low.Two of the trials were performed in the 1970s women with a variety of antenatal complications and this
evidence cannot bgeneralised tovomen at lowrisk of complications or groups of women wipecific pregnancy
complications (e.g. fetal growth restriction). Furthermoojtcomes described in the 1970s may not reflect what
would be expected apresent. For example, neonatal mortalitytea have fallen substantially, sutiat an infant
delivered at 28 weeks would have a greater chance of survivaltivese studies repeated; this may affect the primary
outcome of themeta-analysis.With data from just two studies (740 women), this revsamderpowered to detect a
difference in the incidence of death of a baby or frequency of a smafbr-gestationalage infant as these have a
backgroundincidence of approximately 0.75% and 10% of pregnancies respectively. Similhidyreview is
underpowered to detect differences between serious and/or radverse events such as severe neonatal morbidity.
Two of the three includedstudies were guasiandomised, with significant risk of bias from groafocation.
Additionally, there may be perfornmee bias as in one of the twatudies contributing data, participants receiving
standard care did not haweenepuncture, so clinicians treating participants could identify which arm ddttigy they
were in. Future studies should consider more robust @ngationmethods and concealment of group allocation and
should be adequately powered tdetect differences in rare adverse events.The studies identified in this review
examined two different analytes: oestrogens and hPL. There are many ptaeental poducts that could be
employed as surrogates of placental functioimcluding: placental growth factor (PIGF), human chorionic
gonadotrophin (hCGplasma protein A (PAP®), placental protein 13 (PEB), pregnhancypecificglycoproteins and
progesterone meabolites and further studies should mncouraged to investigate these other placental products.
Future randomisedontrolled trials should test analytes identified as having the best predictiiability for placental
dysfunction leading to smalibr-gestationalageinfants and perinatal mortality.

PMID: 26602956 [PubMedndexed for MEDLINE]

Motricité - Mobilité — Posture

A descriptive analysis of the upper limb patterns during gait in individuals wddrebral palsy.
BonnefoyMazure A, SagawalY, Lascombes P, De CoulgrA@nandS
Res Dev Disabil. 2014 Nov;35(11):2856doi: 10.1016/j.ridd.2014.07.018pub 2014 Jul 31.

Patients with cerebral palsy (CP) are characterized by a large diversity of gait deviations; thus, lower limb movemer
during gait have been wedlnalyzed in thditerature. However, the question of upper limb movements and, more
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particularly,arm movements during gait has received less attention for CP patientéuasteon of the disease type
(Hemiplegic, HE or Diplegial). Thus, the aim dlis study was to investigate upper limb movements for a large group
of CPpatients; we used a retrospective search, including upper limb kinerpatiemeters and 92 CP patients (42
females and 50 males, meanzstandard devia(isD)age: 15.2+6.7 years). The diagnoses consisted of 48 HE and 44
DI. A controbroup of 15 subjects (7 females and 8 males, age: 18.4+8.4 years) was incltiiedtindy to provide
normal gait data. For the DI patients and CG, 88 arms araidri® were analyer, respectively. For the HE patients,

48 affected arms and 48on-affected arms were analyzed. The kinematic parameters selected and analgred
shoulder elevation angles; elbow flexion angles; thorax tilt and obliguigles; hand vertical and anteriposterior
movements; and arm angles. Sevegalt parameters were also analyzed, such as the gait profile score (GPS) anc
normalized speed. Statistical analyses were performed to compare CG wilffelseed and norffected upper limbs

of HE patients andith the two upper limbsf DI patients. The results show that HE and DI patients adopt abnormal
upper limb movements. However, DI patients have greater shoulder, elbow, thorax andamaghe movements
compared with HE patients. However, HE patients adtifierent movements between their affected and nen
affected arms. Thus, the patients usieir upper limbs to optimize their gait more where gait deviations were more
important. These observations confirm that the upper limbs must be integratea rehalilitation programs to
improve interlimb coordination.

Copyright © 2014 Elsevier Ltd. All rights reserved.

PMID: 25084472 [PubMedndexed for MEDLINE]

An investigation of the factors affecting handwriting articulation of school ageuldren with cerebral palsy based
on the international classification ofunctioning, disability and health.

Kim HY

J Phys Ther Sci. 2016 Jan;28(2)&33tdoi: 10.1589/jpts.28.347. Epub 2016 Feb 29.

[Purpose] This study was designed to identify factors influencing handwaitiioglation based on the international
classification of functioning, disabilignd health (ICF) and to recommend effective evaluation and intervention
strategies to improvelte handwriting of children with cerebral palsy.

[Subjects]The subjects were 96 elementary school children with cerebral palsy and thewasdgonducted from
04/07/2011 to 29/08/2011. [Methods] Factors related tandwriting articulation were investigatl based on the ICF
model.

[Results]Wrist lateral deviation, uppeextremity speed of body function and education gersonal factor were
significantly associated with handwriting articulation.

[Conclusion] Efforts to manage and improve the handwritirngculation ofchildren with cerebral palsy should focus
on wrist lateral deviationypper-extremity speed, and education.

Free PMC Article

PMCID: PMC4792971

PMID: 27065517 [PubMed]

Anticipatory control and spatial cognition in locomotion and navigation througipical development and in cerebral
palsy.

Belmonti V, Cioni G, Berthoz A

Dev Med Child Neurol. 2016 Mar;58 Suppl 4:2@0i: 10.1111/dmcn.13044.

Behavioural evidence, summzed in this narrative review, supportsdevelopmental model of locomotor control
based on increasing neural integratioh spatial reference frames. Two consistent adult locomotor behaviours are
head stabilization and head anticipation: the head is stabilized to gravity and lea@dking direction. This
cephalocaudal orienting organization aligns gaze waestibula with a reference frame centred on the upcoming
walking direction,allowing anticipatorycontrol on body kinematics, but is not fully developedtil adolescence.
Walking trajectories and those of hand movements share naspects, including power laws coupling velocity to
curvature, and minimizedpatial variability. In fact, the adult bragan code trajectory geometry in aallocentric
reference frame, irrespective of the end effector, regulating bédayematics thereafter. Locomotor trajectory
formation, like head anticipationmatures in early adolescence, indicating common neurocompuiat
substrates.These latdeveloping control mechanisms can be distinguished from biomechaproalems in children
with cerebral palsy (CP). Children's performance on a noeglgation test, the Magic Carpet, indicates that typical
navigation develpment consists of the increasing integration of egocentric and allocentric refereanees. In CP,
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right-brain impairment seems to reduce navigation performance tlhua maladaptive lefbrain sequential egocentric
strategy. Spatial integratioshould k& considered more in rehabilitation.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 Mac Keith

Press.

PMID: 27027604 [PubMedn process]

Clinical tools designed to assess motor abilities in children with cerepedsy.
Pavéao SL,I8a FP, Dusing SC, Rocha NA
Dev Neurorehabil. 2016 Mar 2811. [Epub ahead of print]

OBJECTIVE: This systematic review aimed to list the tools used by rehabilitatiessionals to test motor abilities

in children with cerebral palsy (CP)determine if these tools have psychometric properties specifically measured for
CP, and to identify the main characteristics of these tools.

METHOD: Web of Science, PEDro, PubMed/MEDLINE, Science Direct, arth&hBE€s were searched to identify
the tools. PubMed/MEDLINE was then searcteeidentify the studies assessing those tools' psychometric properties.
Theagreementbased standards for the selection of health measurement tools and émevee criteria were used to
assess the quality and the rewubf each includedstudy, respectively.

RESULTS: Eighteen tools were identified. The psychometric properties of nfamyoois used with children with CP
have not been evaluated for this population.

CONCLUSION: The psychometric properties evaluated bave a poomethodological quality of measurement.
Overall, we suggest the tools with masnhpirical support to evaluate children with CP.

PMID: 27019351 [PubMeds supplied by publisher]

Description of Primary and Secondary Impairments in Youngdeén With CerebraPalsy.
Jeffries LLFiss A, McCoy SW, Bartlett DJ.
Pediatr Phys Ther. 2016 Spring;28(Ly47 doi: 10.1097/PEP.0000000000000221.

PURPOSE: We describe primary and secondary impairments in young childrecenglibal palsy (CP); report
differences in impairments on the basis of Grdsstor Function Classification System (GMFCS), age, and sex; and
examine theextent that individual impairments account for the construct of primary aadondary impairments.
METHODS: Participants includeg®£hildren with CP (242 [56%] male; 1Y tee&rs) representing all GMFCS levels.
Reliable assessors collected primary awtondary impairment data using clinical measures. Analyses included
descriptive statistics, comparisons among GMFCS, age, andséxXactor analysis.

RESULTS: Young children with CP present with primary and secondary impai®ngmftgant differences in
impairments occur among some GMFCS levels andraggs but not sex groups. Postural stability contributed most
to primaryimpairments and strength to secondary impairments.

CONCLUSION: Young children with CP across GMFCS levels may have already siecvehojaed impairments that
should be addressed within therapy services.

PMID: 27088676 [PubMedn process]

Differences inproprioceptive senses between children with diplegic and children with hemiplegic cerebral palsy.
Ryu HJ, Song GB
J Phys Ther Sci. 2016 Jan;28(2)&58loi: 10.1589/jpts.28.658. Epub 2016 Feb 29.

[Purpose] In the present study, in order to examine the differences in proprioceptive senses between children witt
diplegic CP and children with hemiplegic CP, neck reposition errors were measured.

[Subjects and Methods] Head reposition senses were nredsalfter neck flexion, extension, and leifght rotation,

using head repositioning accuracy tests. These tests were done with 12 children with diplegic CP and nine childr
with hemiplegic CP.

[Results] The results indicated that children with diplegiz had poorer head repositioning senses after movements
in all directions compared to children with hemiplegic CP.

[Conclusion] The results indicated that children with diplegic CP had poorer head repositioning senses afte
movements in all directions a®mpared to children with hemiplegic CP.
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Differential item functioning in the Patient Reported Outcomes Measurement Information Systeediatric Short
Forms in a sample of children and adolescents with cerebral palsy.

Coster WJ, Ni P, Slavin MD, Kisala PA, Nandakumar R, Mulcahey MJ, Tulsky DS, Jette AM.

Dev Med Child Neurol. 2016 Apr 21. doi: 10.1111/dmcn.13138. [Epub ahead of print]

AIM: The present study examined the Patient Reported Outcomes Measurement Information System (PROMI
Mobility, Fatigue, and Pain Interference Short Forms (SFs) in children and adolescents with cerebral palsy (CP) for
presence of differential item fustioning (DIF) relative to the original calibration sample.

METHOD: Using the Graded Response Model we compared item parameter estimates generated from a sample of :
children and adolescents with CP (175 males, 128 females; mean age 15y 5mo) to paestietates from the
PROMIS calibration sample, which served as the reference group. DIF was assessedsie@ pwacess using the

item response theonjikelihood ratiedifferential item functioning detection procedure.

RESULTS: Significant DIF was ifiechfor four of eight items in the PROMIS Mobility SF, for two of eight items in the
Pain Interference Scale, and for one item out of 10 on the Fatigue Scale. Impact of DIF on total score estimation w
notable for Mobility and Pain Interference, buttior Fatigue.

INTERPRETATION: Results suggest differences in the responses of adolescents with CP to some items on the PF
Mobility and Pain Interference SFs. Cognitive interviews about the PROMIS items with adolescents with varyi
degrees of mobilit limitations would provide better understanding of how they are interpreting and selecting
responses to the PROMIS items and thus help guide selection of the most appropriate way to address this issue.

© 2016 Mac Keith Press.

PMID: 27098277 [PubMedssupplied by publisher]

Estimating the Mechanical Behavior of the Knee Joint During Crouch Gatications for Reallime Motor Control
of Robotic Knee Orthoses.

Lerner Z, Damiano D, Bulea T.

IEEE Trans Neural Syst Rehabil Eng. 2016 Apr 14. [Epub Bpaat] o

Individuals with cerebral palsy frequently exhibit crouch gait, a pathologadiing pattern characterized by excessive
knee flexion. Knowledge of the kngeint moment during crouch gait is necessary for the design and control of
assistivedevices used for treatment. Our goal was to 1) develop statisticalels to estimate knee joint moment
extrema and dynamic stiffness during crougdit, and 2) use the models to estimate the instantaneous joint moment
duringweight-acceptance. We retrogetively computed knee moments from 10 children watiouch gait and used
stepwise linear regression to develop statistical modigscribing the knee moment features. The models explained
at least 90% of theesponse value variability: peak moment in gg89%) and late (90%) stance, aythamic stiffness

of weightacceptance flexion (94%) and extension (98%).eatemated knee extensor moment profiles from the
predicted dynamic stiffness andnstantaneous knee angle. This approach captured the timird) srape of the
computed moment (rootmeansquared error: 2.64 Nm); including the predictedrly-stance peak moment as a
correction factor improved model performané®ot-meansquared error: 1.37 Nm). Our strategy provides a practical,
accuratemethod toestimate the knee moment during crouch gait, and could be usecetitime, adaptive control

of robotic orthoses.

PMID: 27101612 [PubMeds supplied by publisher]

Developmental Dysplasia of Spastic Hip in Children with Cerebral PalSgithern Inda.
Vykuntaraju KNManohar V, Lakskman RR, Ramaswamy P.
Indian Pediatr. 2016 Mar 3;53(3):2%569.

We studied the proportion of developmental dysplasia of spastic hip in childigncerebral palsy. Children with
cerebral palsy aged22 years werenrolled. Migration percentage was measured on pelvic radiographs. Hip dysplasia
was seerin 15 (12.7%) children.

PMID: 27029696 [PubMedn process]

Feasibility of using a large amplitude movement therapy to improve ambulatory function in children wéhebral
palsy.
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Hickman R, Dufek JS, Lee SP, Blahovec A, Kuiken A, Riggins H, McClellan JR.
Physiother Theory Pract. 2015;31(6):382loi: 10.3109/09593985.2015.1011295. Epub 2015 Jul 8.

Cerebral palsy (CP) is the most common cause of motor disability among children. Limited evidence exists regard
the efficacy of traditional rehabilitation strategies on improving ambulatory function in this population. The purpose
of the study was tonivestigate the feasibility and shertrm effects of a novel large amplitude movement therapy on
ambulatory functions in children with CP. Tempesphtial gait characteristics were examined before and after a single
intervention session, replicated ovek IS OKAf RNBYy® CA @GS OKAft RNBY gAGK /
Classification System Level§ pparticipated. Baseline gait parameters were obtained as the participant walked across
an instrumented walkway at sedelected and fast speedshi@ren then participated ina20n YAY Ay (SI
focused on making body and limb movements as large as possible with gait assessment repeated immediately.
children tolerated testing and therapy with no adverse effects. Outcomes after one int@mentluded: significantly
greater stride velocity; reduced double support time; and greater stride length after training for three of the five
participants. Results for this pilot study suggested that the large amplitude movement therapy was feasibilelfen

with CP. There is a need for a larger scale study to determine if the protocol can be effective at an appropriate clinic
dose.

PMID: 26154826 [PubMedndexed for MEDLINE]

Functional classifications for cerebral palsy: correlations betwettie grossmotor function classification system
(GMFCS), the manual ability classificatisgstem (MACS) and the communication function classification system
(CFCS).

Compagnone E, Maniglio J, Camposeo S, Vespino T, Ld&#Rihaldis M, Gennaro L, Tralza A

Res Dev Disab#2014 Nov;35(11):2651. doi: 10.1016/j.ridd.2014.07.005. Epub 2014 Jul 23.

This study aimed to investigate a possible correlation between the gross matotion classification system
expanded and revised (GMFE&R), the manuadbilities classification system (MACS) and the communication
function classification system (CFCS) functional levels in children with cerebra{(@Rlsipy CP subtype. It was also
geared to verify whether there is a correlatibetween these classificatiosystems and intellectual functioning (IF)
andparental socieeconomic status (SES). A total of 87 children (47 males afetéles, age range-48 years, mean
age 8.9+4.2) were included in the studystfong correlation was found between the three ddigations: Level V of
the GMFCE&R corresponds to Level V of the MACS (rs=0.67, p=0.001); theedatiomship was found for the CFCS
and the MACS (rs=0.73, p<0.001) and for@FC%£&R and the CFCS (rs=0.61, p=0.001). The correlations between
the IQandthe global functional disability profile were strong or moderate (GMFCS armd4Q66, p=0.001; MACS
and 1Q: rs=0.58, p=0.001; CFCS and MACS: rsp8®801). The Krusk#allis test was used to determine if there
were differencedbetween the GMFEE&R, the CFCS and the MACS by CP type. CP types diftavedt scores for

the 1Q level (Chéquare=8.59, df=2, p=0.014), the GMIEER (Chisquare=36.46, df=2, p<0.001), the CFCS (Chi
square=12.87, df=2, p=0.002nd the MACS Level (&tuare=13.96df=2, p<0.001) but no significadtfferences
emerged for the SES (&guare=1.19, df=2, p=0.554). This stighpws how the three functional classifications
(GMFCE&R, CFCS and MAEShplement each other to provide a better description of the functiqorafile of CP.
The systematic evaluation of the IQ can provide useful information abqubsaible future outcome for every
functional level. The SES does not appeaftect functional profiles.

Copyright © 2014 Elsevier Ltd. All rights reserved.

PMID:25062096 [PubMedindexed for MEDLINE]

Gait evolution in a family with hereditary spastic paraplegia.
Armand S, Turcot K, BonnefMazure A, Lascombes P, De Coulon G
Eur J Paediatr Neurol. 2015 Jan;19(3p87doi: 10.1016/j.ejpn.2014.08.001. Ef20i4 Aug 30.

BACKGROUND: The degree of disability in patients with hereditary qizaatitegia has been reported variable even

in members of the same family (sargene mutation). Moreover, it has been established that patients with hereditary
spastic paaplegia should be treated differently from cerebral palsy patients wuéhe progressive nature of this
disease. However, the gait evolution leéreditary spastic paraplegia showing onset symptoms at an early age has
beendescribed as stable. Thereforthjs study aims to evaluate the walking abilgd the influence oftreatments

on gait evolution in a family with hereditagpastic paraplegia.
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METHODS: Clinical gait analyses were performed in six hereditary g@aaptegia patients from the samenfay
with a followup of 415 years.

RESULTS: Based on the gait deviation index, results showed a large vanastkmaf ability in these patients and no
statistical difference between the firsind last examination. In fact, three patients have imgatheir gait (from
childhood to adolescence) whereas three patients worsened their gait.

CONCLUSIONS: Gait alterations in a family with hereditary spastic paraplegieten@geneous. Gait evolution in
hereditary spastic paraplegia with eadymptomshad a tendency to improve gait until adolescence with adapted
treatmentsand to decline in the adulthood.

Copyright © 2014 European Paediatric Neurology Society. Published by Elsevier

Ltd. All rights reserved.

PMID: 25218933 [PubMedndexed for MEDLINE]

Gait pattern recognition in cerebral palsy patients using neural network Modelling.
Muhammad J, Gibbs S, Abboud R, Anand S, Wang W.
J Ayub Med Coll Abbottabad. 2015 -Delc;27(4):7548.

BACKGROUND: Interpretation of gait data obtained from modern BBrgdysis is a challenging and time consuming
task. The aim of this study was to create neural network models which can recognise the gait patterns frand pre
posttreatment and the normal ones. Neural network is a method which works on the pringigdksarning from
experience and then uses the obtained knowledge to predict the unknowns.

METHODS: Twensgight patients with cerebral palsy were recruited as subjects whose gait was analysed in pre anc
posttreatment. A group of twentysix normal subjectalso participated in this study as control group. All subjects’ gait
was analysed using Vicon Nexus to obtain the gait parameters and kinetic and kinematic parameters of hip, knee a
ankle joints in three planes of both limbs. The gait data was usaetasto create neural network models. A total of
approximately 300 trials were split into 70% and 30% to train and test the models, respectively. Different models wer
built using different parameters. The gait modes were categorised as three patterng)drenal, pre and post
treatments.

RESULTS: The results showed that the models using all parameters or using the joint angles and moments could pre
the gait patterns with approximately 95% accuracy. Some of the models e.g., the models using jantapow
moments, had lower rate in recognition of gait patterns with approximatefpd®% successful ratio.

CONCLUSION: Neural network models can be used in clinical practice to recognise the gait pattern for cerebral p
patients.

PMID: 27004315 [PubMe indexed for MEDLINE]

Hand Function in Young Children with Cerebral Palsy: Current PracticéanehtReported Benefits.
Klevkerg GL, @stensjg S, Elkjeer S, KjekésthhseriRB
Phys Occup Ther Pediatr. 2016 Apr 1B1[Epub ahead of print]

AIMS:To (1) describe characteristics of current interventions to improve amction in young children with Cerebral
Palsy (CP), and explore factassociated with (2) increased likelihood of hand and ADL training and (3pehdéits

of training.

METHODSA crosssectional design was used with pareeported data and datérom the Norwegian CP Folleuwp
Program (CPOP). A total of 102 children (53%hetohort of newly recruited children in the CPOP, mean age: 30.3
months, SD12.1) were included. Handiriction was classified according to the MManual Ability Classification
System (MIinIMACS). Data were analyzed with descriptstatistics, crossables and direct multiple logistic
regressions.

RESULTS: The majority of the children performed trairfifguad skills and ADLParents reported high amounts of
training, and training was commonly integratedeveryday activities. Both parents (OR = 5.6, p <.011) and OTs (OR =
6.2, p <.002) reported more hand training for children at MMIACS levels-lll compared to level |. Parents reported
larger child benefits when training wasganized as a combination of training sessions and practice within everyday
activities (OR = 7.090, p = .011).

CONCLUSIONS: Parents reported that the children's everydaifiextivereutilized as opportunities for training,
hence describing the intensity of therapyerely by counting minutes or number of sessions seems insufficient.
PMID: 27065199 [PubMeds supplied by publisher]
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Impact of a short walking exercise ageit kinematics in children with cerebraalsy who walk in a crouch gait.
Parent A, Raison M, Poulibtiforte A, Marois P, Maltais DBallaz L
Clin Biomech (Bristol, Avon). 2016 Mar 14;3418doi: 10.1016/j.clinbiomech.2016.03.003. [Epub ahegtinf]

BACKGROUND: Crouch gait results in an increase of the joint stress duextessive knee flexion. Daily walking
exercises, even when performed asalfselected speed, may result in a decrease of the extensor muscle strength
which could lead t@a more severe crouch gait pattern. The aim of this study wasissess the impact of a short
walking exercise on gait kinematics in childvgth cerebral palsy who walk with a crouch gait.

METHODS: Seven children with cerebral palsy who walk with alcgait wereasked to walk for 6min at a self
selected speed. The spatiemporal andkinematic measures, as well as the center of mass position were compared
beforeand after the exercise.

FINDINGS: There was no significant difference between walkingl figfere andafter the walking exercise. Knee
flexion and the maximal ankle dorsiflexiorcreased after the walking exercise. The vertical position of the center of
massdecreased. No significant difference was found at the hip.

INTERPRETATION: Childrgh eerebral palsy who walk with a crouch gait warere crouched after a-nin walking
exercise performed at their setelectedspeed. These gait modifications could be due to fatigue of the extensor
musclegroups. This study highlighted that a sharalking exercise, corresponding tiaily mobility, results in gait
pattern modifications. Since therapieschildren with cerebral palsy aim to improve motor function in everyday life
situations, it could be relevant to evaluate gait adaptation afterva fieinutes of walking exercise.

Copyright © 2016 Elsevier Ltd. All rights reserved.

PMID: 27038653 [PubMeds supplied by publisher]

Kinematic upper limb evaluation of children and adolescents with cerebral palsy:systematic review of the
literature.

Franco de Moura RC, Almeida CS, Dumaonta#z¥drRD, Lopes JBuarte NA, Braun LF, Oliveira CS

J Phys Ther Sci. 2016 Jan;28(2}B%% doi: 10.1589/jpts.28.695. Epub 2016 Feb 29.

[Purpose] The aim of the present study was to perform a reviewelfitérature on objective measures of upper limb
movements in children and adolescents wittrebral palsy and describe the methods used to investigate upper limb
kinematicsin this population. [Materials and Methods] An extensive database searchpessrmed using the
keywords kinematics, upper limb, and cerebral palsy. A tafll46 papers were identified, but only five met the
inclusion criteria.

[Results] No consensus was found regarding the data collection, processiranalysis proceduresraeporting of
the results. [Conclusion] Standardization ¢ie protocol for 3D upper limb movement analysis will provide the
foundation for comparable, reproducible results and eventually facilitate the plannirigeafment interventions.

Free PMC Article

PMCID: PMC4793036

PMID: 27065566 [PubMed]

Longitudinal association between gross motor capacity and neuromusculoskefetattion in children and youth
with cerebral palsy.

Vos RCBecherdG Voorman JM, Gorter JW, van Eckvdn Meeteren], Smits DW, Twisk JW, DallmeijerPERRIN+
Study Group.

Arch Phys Med Rehabil. 2016 Apr 13. pii: S@W@3(16)3004&. doi: 10.1016/j.apmr.2016.03.012. [Epub ahead of
print]

OBJECTIVE: To examassociations over longitudinal measurements betweenromusculoskeletal function and
gross motor capacity in children and youth w@lerebral Palsy (CP).

DESIGN: A prospective cohort study SETTING: Rehabilitation departmeuatsverisity medical centerand
rehabilitations centers in The NetherlanB&ARTICIPANTS: 148 childref gears) and 179 youth (320 years) with

CP, GMFAg=180), lI(n=44), 11I(n=36), 1V(n=34) and V(n=33).

INTERVENTIONS: not applicable OUTCOME MEASURES: Gross motor capasigssdgith the Gross Motor
Function Measure (GMH®@6) over a period of -2 years indifferent age cohorts. Neuromusculoskeletal function
included selective motorcontrol (SMC), muscle strength, spasticity and range of motion (ROM) of the lower
extremities.
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RESULTS: Mulével analyses showed that SMC was significantly associatednogh motor capacity in children and
youth with CP, showing higher values anchare favourable course in those with better SMC. Strength was only
associated togross mote capacity in youth. Reduced ROM of hip (children) and knee extefysiath) and spasticity

of the hip adductors (youth) were additionatyput more weakly associated with lower values and a less favourable
course of gross motocapacity.

CONCLUSIONSesults indicate that children and youth with more severely impa8btC and youth with reduced
muscle strength have a less favourable course of gm®®r capacity, while spasticity and reduced ROM are less
determinative.

Copyright © 2015 American Comgs of Rehabilitation Medicine. Published by

Elsevier Inc. All rights reserved.

PMID: 27085848 [PubMeds supplied by publisher]

Mastery motivation: a way of understanding therapy outcomes for children with unilateral cerebral palsy.
Miller L, Ziviand, Ware RS, Boyd RN.
Disabil Rehabil. 2015;37(16):1489. doi: 10.3109/09638288.2014.964375. Epub 2014 Sep 26.

PURPOSE: To investigate the impact of mastery motivation on occupational performance outcomes immediate
following upper limb (UL) training dr6 months postntervention for schooekhged children with unilateral cerebral
palsy.

METHOD: This prediction study was a gust analysis of a matched pairs randomized comparison trial (COMBIT Trial
Registration: ACTRN12613000181707). The Canadian &ioog Performance Measure (COPM) was administered
at baseline, 13 and 26 weeks péastervention. Parents completed the Dimensions of Mastery Questionnaire (DMQ),
Parenting Scale and a demographic questionnaire. Children's UL capacity and performamssasaed using the
Melbourne Assessment of Unilateral UL Function and assisting hand assessment (AHA). Regression models were fi
using generalized estimating equations to baseline, 13 and 26 week

measurements.

RESULTS: Fodix children (7.78 yeals5 H ®HT &SI NBEXZ om YIfSas alydzaf !0
participated. Higher levels of bimanual performance (AHAT nd®no X LI f f-obientech geSistehdes I
OMQi I' ndomMI LI T nodnpuvI | gnBardCHB | GYSPin INRAA) h A aOF a8
with COPM performance scores péstervention.

CONCLUSIONS: Children's bimanual performance and persistence withookjaetd tasks significantly impact
occupational performance outcomes faNing UL training. Predetermining children's mastery motivation along with
bimanual ability may assist in tailoring of intervention strategies and models of service delivery to improve
effectiveness. Implications for Rehabilitation Children's object pgersie and bimanual performance both impact
upper limb training outcomes Working with children's motivational predispositions may optimize engagement and
therapy outcomes. Supporting positive parenting styles may enhance a child's mastery motivation sistepes

with difficult tasks.

PMID: 25259559 [PubMedndexed for MEDLINE]

Medial gastrocnemius muscle volume in ambulant children with unilateral dithteral cerebral palsy aged 2 to 9
years.

Barber LARead F, Lovatt Stern J, LichtwarlB@yd RN

Dev Med Child Neurol. 2016 Apr 21. doi: 10.1111/dmcn.13132. [Epub ahead of print]

AIM: Calf muscle growth in children with unilateral cerebral palsy (UCR)jilateral cerebral palsy (BCP) is unknown.
This crossectional study examingbe medial gastronemius growth rates of ambulatory children with UCP and BCP
compared with children with typical development (CTD), aged 2 to 9 years.

METHOD: Fifty children with UCP (mean age 66mo [SD 18], 29 males, Gros§Wictan Classification System
[GMFCS] 1=321=18), 50 children with BCP (a@&fmo [SD 19], 31 males, GMFCS 1=21, 11=29), and 78 CTD (age 64m
[SD 16], 40nales) participated in the study. The medial gastrocnemius muscle volummessured at rest using a
validated freehand threglimensional (3D)ltrasoundmethod.

RESULTS: Normalized medial gastrocnemius muscle growth rate was signiéisaritiythe children with UCP (0.001
mL/kg/mo) compared with the BCP (0.0b3L/kg/mo, p=0.001) and CTD (0.014 mL/kg/mo, p<0.001) groups.
Normalized mediajagrocnemius muscle growth rate was the same in the BCP and CTD groups (p=0.77).
INTERPRETATION: The normalized growth rate of the medial gastrocnemius melsitdean aged 2 to 9 years with
UCP is significantly lower compared with childvéith BCP an€€TD. The growth rate differences in the children with
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UCP compareavith BCP raises questions about the underlying mechanisms that lead to reduoeth in each
cerebral palsy (CP) group and potential differences in musctevery response in UCP and Ba@PBwing treatment.
© 2016 Mac Keith Press.

PMID: 27098082 [PubMeds supplied by publisher]

Motion analysis of the upper extremity in children with unilateral cerebrphlsy--an assessment of six daily tasks.
Klotz MC, van Drongelen BettigO, Wenger P, Gantz ®reherT, Wolf Si
Res Dev Disabil. 2014 Nov;35(11):29560i: 10.1016/j.ridd.2014.07.02Epub 2014 Aug 9.

Restrictions in range of motion of the upper extremity are common in patigittsunilateral cerebral palsy (CP). The
purposeof this study was to investigataovement deviations of the upper extremity in children with unilateral CP by
means of 3D motion capture as well as by the use of easy to use scorepi@siibnnaires (MACS, MRC, MAS,
ABILHANEXids). 16 children with a sgidc, unilateral CP were included and compared to a group of 17 typically
developingadolescents (TD). The movement time and range of motion (ROM) of sendbimanual daily tasks were
compared and correlated with the scores amgiestionnaires. Movementimes increased significantly with
involvement accordingo MACS in all tasks. The restrictions in ROM were pronounced in the forearma As
compensatory mechanism the children of the MACS 2 and 3 groups showed indreasedovement. Furthermore,
there was a positive correlation between the MA@®I the ABILHANRIids Questionnaire. In contrast to previous
studies, whiclreported a correlation between the restrictions in ROM and the MACS, this shadyed no consistent
correlation between the restricdns in ROM neither with thRIACS nor with the ABILHANs. While the MACS and
the ABILHANIKids function aa simple rating tool for clinical use, the detailed analysis of different thsks using
3-D-motion capture provides more detailed informatioabout the movement deviations and spatiotemporal
parameters.

Copyright © 2014 Elsevier Ltd. All rights reserved.

PMID: 25112796 [PubMedndexed for MEDLINE]

Muscle synergy analysis in children with cerebral palsy.
Tang LLi F, Cao S, Zhang X, WuhHan(X.
J Neural Eng. 2015 Aug;12(4):046017. doi: 10.10882B4D/12/4/046017. Epub 2015 Jun 10.

OBJECTIVE: To explore the mechanism of lower extremity dysfunction of cpeggyaICP) children through muscle
synergy analysis.

APPROACH: Twelved@idren were involved in this study, ten adults (AD) aigit typically developed (TD) children
were recruited as a control groufgurface electromyographic (SEMG) signals were collected bilaterally from eight
lower limb muscles of the subjects duringi@rd walking at a comfortable speefl.nonnegative matrix factorization
algorithm was used to extract muscdynergies. In view of muscle synergy differences in number, structure and
symmetry, a model named synergy comprehensive assessment (SCA) wasedrapguantify the abnormality of
muscle synergies.

MAIN RESULTS: There existed larger variations between the muscle synergieSPfgifueip and the AD group in
contrast with the TD group. Fewer mature synergiese recruited in the CP group, and maadynormal synergies
specific to the CRroup appeared. Specifically, CP children were found to recruit muscle synewxiftes larger
difference in structure and symmetry between two legs of sobject and different subjects. The proposed SCA scale
demondrated its greatpotential to quantitatively assess the lowkmb motor dysfunction of Céhildren. SCA scores

of the CP group (57.00 + 16.78) were found tasigmificantly less (p < 0.01) than that of the control group (AD group:
95.74 £2.04; TD group84.19 £ 11.76).

SIGNIFICANCE: The innovative quantitative results of this study can helpeitetounderstand muscle synergy
abnormality in CP children, which is related toeir motor dysfunction and even the physiological change in their
nervoussygem.

PMID: 26061115 [PubMedndexed for MEDLINE]

Neglectlike characteristics of developmental disregard in children with cerebpalsy revealed by event related
potentials.

Zielinski IM, Steenbergen B, Baas CM, Aartd@&@ijsma ML.

BMC Neurol. 201Klov 30;14:221. doi: 10.1186/s128834-0221-0.
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BACKGROUND: Children with unilateral Cerebral Palsy (CP) often show dimamshexess of the remaining
capacity of their affected upper limb. This phenomensrknown as Developmental Disregard (DD).Hab been
explained by operantonditioning. Alternatively, DD can be described as a developmental @laling from a lack

of use of the affected hand during crucial developmeptiods. We hypothesize that this delay is associated with a
general delg inexecutive functions (EF) related to motor behavior, also known as motor EFs.

METHODS: Twenfgur children with unilateral CP participated in thimsssectional study, twelve of them diagnosed
with DD. To test motor EFs,naodified go/nogo task wapresented in which cues followed by -gor nogastimuli
appeared at either the left or right side of a screen. Children had to prest@n with the hand corresponding to the
side of stimulus presentation. Apaftom response accuracy, EveRelated Potatials (ERPS) extracted from the
ongoing EEG were used to register covert cognitive processes. ERP N1, P2, mRRcamgonents elicited by cye
go-, and nogestimuli were further analyzed tdifferentiate between different covert cognitive processes.

RESULTS: Children with DD made more errors. With respect to the ERPs¢tmed@dient to gestimuli was enhanced

in children with DD. This enhancement watated to age, such that younger children with DD showed stronger
enhancements.In addition, in DDHe N1 component to cueand gastimuli was decreased.

CONCLUSIONS: The behavioral results show that children with DD expefficiddes when performing the task.
The finding of an enhanced P3 componengtestimuli suggests that these difficultieseadue to increased mental
effort preceding movement. As age in DD mediated this enhancement, it seems thatci@ased mental effort is
related to a developmental delay. The additiofiatling of a decreased N1 component in DD furthermore suggests a
gereral diminished visuespatial attention. This effect reveals that DD might beearopsychological phenomenon
similar to poststroke neglect syndrome that doew®ot resolve during development. These findings suggest that
therapies aimed ateducing neglectould be a promising addition to existing therapies for DD.

Free PMC Article
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PMID: 25433482 [PubMedndexed for MEDLINE]

Outcome measures evaluating hand function in childretth bilateral cerebral palsy: a systematic review.
Elvrum AG, Saether R, Riphagen I, Vik T.
Dev Med Child Neurol. 2016 Apr 28. doi: 10.1111/dmcn.13119. [Epub ahead of print]

AIM: To review outcome measures used to evaluate hand function, with empbasismanual capacity and
performance, in children with bilateral cerebral palsy (CP), to describe the content and measurement properties c
such measures, and to investigate the quality of the studies that have examined these properties.

METHOD: Embase, MEINE, PubMed, and CINAHL were searched. The COftglild (COnsensdsased Standards

for the selection of health Measurement INstruments) were used to assess the quality of studies and the Terwe
criteria were used to assess the result of the studies.

RESULTS: Five hand function measures were identified from 16 papers. The strongest level of evidence for aspect
validity and reliability was found for the Melbourne Assessment 2, assessing unimanual capacity, and for th
guestionnaire ABILHANKIds, asasssing perceived manual ability in daily activities. However, evidence for the
responsiveness of these measures is missing.

INTERPRETATION: Furtherajghility studies providing evidence for responsiveness, as well as for additional aspects
of validity ard reliability of the Melbourne Assessment 2 and the ABILHKINE) are needed. Furthermore, there is

a need to develop appropriate outcome measures evaluating how children with bilateral CP use their hands whe
handling objects in bimanual tasks.

© 2016Mac Keith Press.

PMID: 27121675 [PubMeds supplied by publisher]

Perspectives on classification of selected childhood neurodisabilities based on a review of literature.
Jeevanantham D, Bartlett D.
Dev Neurorehabil. 2016 Apr 81B. [Epub ahead of ]

PURPOSE: Classifying children with heterogeneous health conditions is challenging. The purposes of this perspec
are to explore the prevailing classifications in children with the three selected neurodisabilities using the underlyin
framework oflCF/ICFCY, explore the utility of the identified

classifications, and make recommendations aimed at improving classifications.
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METHODS: A literature search on six databases and Google was conducted. Articles published between the years -
and 2013 werencluded if they provided information on classification of cerebral palsy (CP), and/or developmental
coordination disorder (DCD) and/or autism spectrum disorders (ASD).

RESULTS: Children with DCD and ASD are classified using combinations of multiples nfdesclassifications in CP
meet more of the proposed criteria for utility than those in DCD and ASD.

CONCLUSION: None of the existing classifications addressed all the criteria. The heterogeneity associated with
selected neurodisabilities posesajor challenges. Further work is required to establish improved classifications.
PMID: 27057781 [PubMeds supplied by publisher]

Postural variability and sensorimotor development in infancy.
Dusing SC
Dev Med Child Neurol. 2016 Mar;58 Suppl £1doi: 10.1111/dmcn.13045.

Infants develop skills through a coupling between their sensory and nsggiems. Newborn infants must interpret
sensory information and use it to modify movements and organize the postural control system based on the tas
demands. This paper starts with a brief review of evidence on the use of sensfuymation in the first months of
life, and describes the importance of movemeatiability and postural control in infancy. This introduction is followed
by areview of the evidace for the interactions between the sensory, motor, goabtural control systems in typically
development infants. The paper highlightse ability of young infants to use sensory information to modify motor
behaviorsand learn from their experiences. LLathe paper highlights evidence of atypicele of sensory, motor, and
postural control in the first months of life iimfants who were born preterm, with neonatal brain injury or later
diagnosed wittcerebral palsy (CP).

© 2016 The Authors. Developmentdidicine & Child Neurology © 2016 Mac Keith

Press.

PMID: 27027603 [PubMedn process]

Predicting Missing Marker Trajectories in Human Motion Data Using Matkégrcorrelations.
Glgersen @, Federolf P
PL0S One. 2016 Mar 31;11(3):e0152616.1dbit371/journal.pone.0152616. eCollection 2016.

Missing information in motion capture data caused by occlusion or detachmenaxers is a common problem that

is difficult to avoid entirely. The aim of thigudy was to develop and test an algorithnn feconstruction of corrupted
marker trajectories in datasets representing human gait. The reconstruction fagitated using information of
marker intercorrelations obtained from grincipal component analysis, combined with a novel weighting procedure
Themethod was completely datdriven, and did not require any training data. \Mésted the algorithm on datasets
with movement patterns that can be considerbdth well suited (healthy subject walking on a treadmill) and less
suited (transitioning fromwalking to running and the gait of a subject with cerelpaky) to reconstruct. Specifically,
we created 50 copies of each dataset, aimtrupted them with gaps in multiple markers at random temporal and
spatialpositions. Reconstruction errors, quareii by the average Euclidian distate#ween predicted and measured
YIEN] SN LIR2aAdAz2yas ¢! datadt evenYuNen feteNderd gafs industd 70% afdahtimé&iRmes.
For the lesssuited datasets, median reconstruction errors were initiege 56 mm. Howevera few reconstructions
had substantially larger errors (up to 29 mm). Our results suggest that the proposed algorithm is a viable alternativ
both to conventional gaffilling algorithms and statef-the-art reconstruction algorithmslevelopedfor motion
capture systems. The strengths of the proposed algorithm are theritfill gaps anywhere in the dataset, and that
the gaps can be consideraldgnger than when using conventional interpolation techniques. Limitationgteeit
does not enforce musculoskeletal constraints, and that the reconstruction

accuracy declines if applied to datasets with less predictable movement patterns.

Free Article

PMID: 27031243 [PubMedn process]

Prospective pilots of routine data capture by paediatricians in clinics aratidation of the Disabilities Complexity
Scale

Horridge KA, McGarry K, Williams J, WhitlingurBi@ish Academy of @dhood Disability.

Dev Med Child Neurol. 20Mar 26. doi: 10.1111/dmcn.13101. [Epub ahead of print
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AIMS: To pilot prospective data collection by paediatricians at the point of aa@ss England using a defined
terminology set; demonstrate feasibility of datallection and utility of data outputsnd confirm that counting the
number ofneeds per child is valid for quantifying complexity.

METHOD: Paediatricians in 16 hospital and community settings collectecaraomdymized data. Participants
completed a survey regarding the process. Data veeraysed using R version 3.1.2.

RESULTS: Overall, 8117 needs captured from 1224 consultations were rec®@pdedn clinicians responded
positively about the process and utility of datallection. The sum of needs varied significantly (p<0.01) by level of
grossmotor function ascertained using the Gross Motor Function Classification Sfgstehildren with cerebral palsy;
epilepsy severity as defined by levelespertise required to manage it; and by severity of intellectual disability.
INTERPRETATION: Peasipe data collection at the point of clinical care provpdssible without disrupting clinics,
even for those with the most complex needmd took the least time when done electronically. Counting the number
of needswas easy to do, and quantified cpiexity in a way that informed clinical cafer individuals and related
directly to validated scales of functioning. Datatputs could inform more appropriate design and commissioning of
guality services.

© 2016 Mac Keith Press.

PMID: 27016307 [PubMeds supplied by publisher]

Relationship Between Central Hypotonia and Motor Development in Infants AttendadgHighRisk Neonatal
Neurology Clinic.

Segal,IPeylan T, Sucre J, Levi L, Bassan H.

Pediatr Phys Ther. 2016 Mar 29. [Epub ahead of print]

PURPOSE: To study the relationship between central hypotonia and deelopment, and to determine the relative
contribution of nuchal, truncal, angppendicular hypotonia domains to motor development.

METHODS: Appendicular, nuchal, and truncal tondsigifrisk infants wereassessed, as was their psychomotor
developmental index (PDI). Infants wijikripheral hypotonia were excluded.

RESULTS: We included 164 infants (mean age 9.6 =+ 4 months), 36 with normaldbr&domains and 128 with
central hypaonia. Twentysix of the latter hadhypotonia in 1 domain and 102 had multiple combinations of 3
domains. Hypotoniaomains were distributed as follows: truncal (n = 115), appendicular (n ar@8huchal (n = 70).
Each domain was significantly associateth PDI scores (P < .001) but not with a later diagnosis of cerebral palsy. On
linear regression,nuchal hypotonia had the strongest contribution to PDI scores=(-0.6 [nuchal],-0.45
[appendicular], and0.4 [truncal], P < .001).

CONCLUSIONS: Cenrgdotonia, especially nuchal tone, is associated Vattered motor development scores.
PMID: 27027244 [PubMeds supplied by publisher]

Sitto-stand movement changes in prescheaged children with spastic diplegi@llowing one neurodevelopmental
treatment sessior-a pilot study.

Yonetsu Rlwata A, Surya J, Unase K, Shimizu J.

Disabil Rehabil. 2015;37(18):1688. doi: 10.3109/09638288.2014.972592. Epub 2014 Oct 20.

PURPOSE: This study was designed to provide a better understanding o$ing¥e @urodevelopmental treatment
(NDT) session affects-it-stand (STSjpovements in children with cerebral palsy (CP).

METHODS: Eight children with spastic diplegia and five typically devetbychgn, aged 46 years, participated in
this study. The Cparticipantsperformed STS movements immediately before and after-en#ONDT session. Using
a threedimensional, fouicamera analysis system, angular movements involvingpifneknee and ankle joints of the
participants were obtained.

RESULTS: Durifogward tilt of the trunk, the maximum and final angles after tiBT session significantly decreased
compared with those before the session (095, p < 0.01). Moreover, the final hip flexion after the session also
significantly decreased compared withat before the session (p < 0.01). On thier hand, the initial, maximum and
final ankle dorsiflexion angles after tkession were significantly greater (p < 0.05, p < 0.01 and p <@spgctively)
than before the session.

CONCLUSIONS: These figslisuggest that a single NDT session enables childtbnCP to stand from a seated
position without using some atypical movemeodtterns.

IMPLICATIONS FOR REHABILITATION: Pregmtbothildren with spastic diplegiayith limited ability to
independenty transfer from a sitting position, andependent on a wheelchair for mobility experience obstacles to
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enhancedactivities of daily life and social participation. A single neurodevelopmeetiment session would enable
children with spastic diplegia tperform sit-to-stand movements more efficiently, with selective muscle control.
Understanding how a single neurodevelopmental treatment session afé#dis-stand movements in children with
spastic diplegia is invaluable fibrerapists planning more affient therapeutic programs and may enable children
with spastic diplegia to develop improved mobility.

PMID: 25327772 [PubMedndexed for MEDLINE]

The Intra and InterRater Reliability of an Instrumented Spasticity AssessmignChildren with CerebraPalsy.
Schless SH, Desloovere K, Aertbelién E, Molenaers G, HuenagaisGh L
PL0oS One. 2015 Jul 2;10(7):e0131011. doi: 10.1371/journal.pone.0131011. eCollection 2015.

AIM: Despite the impact of spasticity, there is a lack of objective, clinretiiple and valid tools for its assessment.
This study aims to evaluate theliability of various performancend spasticityrelated parameters collected

with a manually controlled instrumented spasticity assessment in four lower hmoiscles in chileen with cerebral
palsy (CP).

METHOD: The lateral gastrocnemius, medial hamstrings, rectus femoris aadbhigtors of 12 children with spastic
CP (12.8 years, +4.13 yed8ateral/unilateral involvement n=7/5) were passively stretched in the sagjitahe at
incremental velocities. Muscle activity, joint motion, and torque wesynchronously recorded using
electromyography, inertial sensors, anébace/torque loadcell. Reliability was assessed on three levels: (1)-iatrd
(2) interrater within session, and (3) intreater between session.

RESULTS: Parameters were found to be reliable in all three analyses, wito®@%¥ing intraclass correlation
coefficients >0.6, and 70% of standard erofrmeasurement values <20% of the mean values. mbst reliable
analysis waintra-rater within session, followed by intnater between session, and thenter-rater within session.
The Adds evaluation had a slightly lower levaietifibility than that of the other muscles.

CONCLUSIONS: Limited intdfesttrinsic errors were introduced by repeatestketch repetitions. The parameters
were more reliable when the same rateather than different raters performed the evaluation. Standardisation and
training should be further improved to reduce extrinsicogrwhen differentraters perform the measurement. Errors
were also muscle specific, or relatedtte measurement setip. They need to be accounted for, in particular when
assessing prpost interventions or longitudinal followp. The parameters of tha@strumented spasticity assessment
demonstrate a wide range of applications fboth research and clinical environments in the quantification of
spasticity.

Free PMC Article

PMCID: PMC4489837

PMID:26134673 [PubMedindexed for MEDLINE]

The Manual Ability Classification System: A Scoping Review.

Jeevanantham [Dyszuk E, Bartlett D.

Pediatr Phys Ther. 2015 Fall;27(3)=236 doi: 10.1097/PEP.0000000000000151.
Comment in Pediatr Phys Ther. 2015 Fall;27(3):242.

PURPOSE: To examine the use of the Manual Ability Classification SystemaiMIAG &)entify gaps in the literature
by conducting a thorough searchexisting publications from 2006 to March 2013.

METHODS: Aextensive literature search included 15 databases, using the starol "Manual Ability Classification
System" or "MACS" to retrieve relevaatistracts.

RESULTS: A total of 161 articles were identified for final inclusion. The review identifiedréténatusupports the
reliability, validity, and stability dhe MACS.

CONCLUSIONS: The MACS could be considered as a standard classifichtiorefowith cerebral palsy on the basis
of manual abilities. The MACS canrblably used for children betgen 4 and 18 years and adults between 18 and 24
years. The use of the MACS is expected to increase; further work is requéerpldoe the use of the MACS in clinical
practice.

PMID: 26020598 [PubMedndexed for MEDLINE]

The mechanics of activated satandinosus are not representative of the pathological knee joint condition of
children with cerebral palsy.

J Electromyogr Kinesiol. 2016 Apr 20;28:136. doi: 10.1016/j.jelekin.2016.04.002. [Epub ahead of print]
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Characteristic cerebral palsy effects in the knee include a restricted joint range of motion and forcefully kept joint in
flexed position. To show whether the mechanics of activated spastic semitendinosus muscle are contributing to thes
effects, we testd the hypothesis that the muscle's joint range of force exertion is narrow and force production
capacity in flexed positions is high. The

isometric semitendinosus forces of children with cerebral palsy (n=7, mean (SD)=7years (8months), GMFCS levels
IV, 12 limbs tested) were measured intoperatively as a function of knee angle, from flexion (120°) to full extension
(0°). Peak force measured in the most flexed position was considered as the benchmark. However, peak force (me
(SD)=112.4N (54.3N)) wameasured either at intermediate or even full knee extension (three limbs) indicating no
narrow joint range of force exertion. Lack of high force production capacity in flexed knee positions (e.g., at 12C
negligible or below 22% of the peak force) wasveh@xcept for one limb. Therefore, our hypothesis was rejected for

a vast majority of the limbs. These findings and those reported for spastic gracilis

agree, indicating that the patients' pathological joint condition must rely on a more complex mechhaisrthe
mechanics of individual spastic muscles.

Copyright © 2016 Elsevier Ltd. All rights reserved.

PMID: 27128957 [PubMedhs supplied by publishpr

Validation of InterSubject Training for Hidden Markov Models Applied to GRihase Detection in Clairen with
Cerebral Palsy.

Taborri J, Scalona E, Palermo E, Rossi S, Cappa P

Sensors (Basel). 2015 Sep 23;15(9): 2891 4loi: 10.3390/s150924514.

Gaitphase recognition is a necessary functionality to drive robeafabilitation devices for lowelimbs. Hidden
Markov Models (HMMSs) representvéable solution, but they need subjespecific training, making data processing
very timeconsuming. Here, we validated an inr®rbject procedure to avoid thimtra-subject one in two, four and
six gaitphase models in pediatric subjeciBhe intersubject procedure consists in the identification oftandardized
parameter set to adapt the model to measurements. We tested the istdgject procedure both on scalar and
distributed classifiers. Ten healthlgildren andien hemiplegic children, each equipped with two Inertial Measurement
Units placedon shank and foot, were recruited. The sagittal component of angular velocityrecasded by
gyroscopes while subjects performed four walking trials tne@admil. The goodness of classifiers was evaluated with
the Receiver Operatin@€haracteristic. The results provided a goodness from good to optimum for all

examined classifiers (0 < G < 0.6), with the best performance for the distriblatesifier in twephase recognition (G

= 0.02). Differences were found among gattitioning models, while no differences were found between training
procedures with the exception of the shank classifier. Our results raise the possibiligvofding subjectpecific
training in HMM for gaiphase recognition and itimplementation to control exoskeletons for the pediatric
population.
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PMID: 26404309 [PubMedndexed for MEDLINE]

Validity of semiquantitative scale for brain MRI in unilateral cerebral palsy due to periventricular white matter
lesions: Relationship with hand sensorimotor function and structural connectivity.

Fiori S, Guzzetta A, Pannek K, Ware RS, Rossi G, Kljrigmls H, Coulthard A, Cioni G(2), Rose S, Boyd RN.
Neuroimage Clin. 2015 Apr 9;8:194doi: 10.1016/j.nicl.2015.04.005. eCollection2015.

AIM: To provide first evidence of construct validity of a sqmantitative scale for brain structural MRI (sqMiRéle)

in children with unilateral cerebral palsy (UCP) secondary to periventricular white matter (PWM) lesions, by examinir
the relationship with hand sensorimotor function and whole brain structural connectivity.

METHODS: Crossctional study of 50 d¢lklren with UCP due to PWM lesions using @VRI), diffusion MRI and
assessment of hand sensorimotor function. We explored the relationship of lobar, hemispheric and global scores c
the sqgMRI scale, with fractional anisotropy (FA), as a measure ofJhdtieé matter microstructure, and with hand
sensorimotor measures (Assisting Hand Assessment, AHA; Jednden Test for Hand Function, JTTHF; Melbourne
Assessment of Unilateral Upper Limb Function, MUUL; stereogngsisn@2discrimination).
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RESULTS: lavtand hemispheric scores on the sqMRI scale contralateral to the clinical side of hemiplegia correlate
with sensorimotor paretic hand function measures and FA of a number of brain structural connections, including
connections of brain areas involved itar control (postcentral, precentral and paracentral gyri in the parietal lobe).
More severe lesions correlated with lower sensorimotor performance, with the posterior limb of internal capsule score
being the strongest contributor to impaired hand functio

CONCLUSION: The sqMRI scale demonstrates first evidence of construct validity against impaired motor and sen:
function measures and brain structural connectivity in a cohort of children with UCP due to PWM lesions. More sevel
lesions correlated withpoorer paretic hand sensorimotor function and impaired structural connectivity in the
hemisphere contralateral to the clinical side of hemiplegia. The quantitative structural MRI scoring may be a useft
clinical tool for studying brain structwfeinction relationships but requires further validation in other populations of
CP.
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Traitement - Rééducation motrice et cognitive

The use of instrumented gait analysis for individually tailored interdisciplindanterventions in children with
cerebral palsy: a randomised controlled trigrotocol.

Rasmussen HM, Pedersen NW, Overgaard S, Hans@®uhkhaseHeinl U, Petkov Y, Engell V, BakeH&sgaard
Larsen A

BMC Pediatr. 2015 Dec 7;15:202. doi: 10.1186/s128%0520-7.

BACKGROUND: Children with cerebral palsy (CP) often have an altere@rdmipaedic surgery, spasticity
management, physat therapy and orthotics arased to improve the gait. Interventions are individually tailored and
are plannedon the basis of clinical examinations and standardised measurements to asfkswy (‘care as usual’).
However, these measurements do not deberfeaturesin the gait that reflect underlying neusmusculoskeletal
impairments. This calbe done with 3dimensional instrumented gait analysis (IGA). The aim ofthdy is to test the
hypothesis that improvements in gait following individuathilored interventions when IGA is used are superior to
those following 'care asisual'.

METHODS/DESIGN: A prospective, single blind, randomised, parallel growpibtbeyconducted. Children aged 5
to 8 years with spastic CP, classifiedzsbss Motor Fuction Classification System levels | or I, will be included. The
interventions under investigation are: 1) individually tailored interdisciplimatgrventions based on the use of IGA,
and 2) 'care as usual'. The primantcome is gait measured by ti@ait Deviation Index. Secondary outcome measures
are: walking performance {thin walk test) and patienteported outcomes ofunctional mobility (Pediatric Evaluation
of Disability Inventory)health-related quality of life (The Pediatric Quality of Uifiwentory Cerebral Palsy Module)
and overall health, pain and participation (The Pediatric OutcBraa Collection Instrument). The primary endpoint
for assessing the outcome tife two interventions will be 5%eeks after start of intervention. A followpwvill also

be performed at 2&veeks; however, exclusively for the patieejported outcomes.

DISCUSSION: To our knowledge, this is the first randomised controllembmnighring the effects of an individually
tailored interdisciplinary intervention basexh the use of IGA versus ‘care as usual' in children with CP. Consequently,
the study will provide novel evidence for the use of IGA.

TRIAL REGISTRATION: ClinicalTrials.gov NCT02160457 . Registered June 2, 2014.
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What is the evidence for managing tone in young children with, or at riskle¥eloping, cerebral palsy: a systemati
review.

Ward R, Reynolds JE, Bear N, Ellipitalentine J

Disabil Rehabil. 2016 Mar 3612. [Epub ahead of print]

BACKGROUND AND OBJECTIVES: To conduct a systematic review of the evidenoarfagéheent of tone in
infants 324 months of ageyith or at risk of developingerebral palsy.
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METHOD: This review was conducted and reported following the Preferred Reporting Items for Systematic Revie
and Metaanalyses Statement. The Cochrane Cemegister of Controlled Trials, Embase, MEDLINRAHLI Plus and
PsycINFQlatabases were systematically searched for relevant articles. Inclusion criteria were: children-2¢ed 0
months, identified as atrisk of, or havingceretrdll £ 8@ T XHp2 2F LI NOGAOALI yia Xun
assessient oftone. Only peer reviewed journal articles were considered. Eligible studies were

coded using the Oxford Levels of Evidence. Methodological quality was assssgethe PEDro scale for randomized
controlled trials and the checklist fassessinghe quality of quantitative studies of Kmet, Cook and Leenfor-
randomized control trials.

RESULTS: A total of 4838 studies were identified. After removing duplicatesrafated studies, a total of 56 full
text studies were reviewed. A total of figaidies met inclusion criteria, two of which were RCTSs, two/post-test
designs and one retrospective case audit. Interventions included BgNJral Baclofen, Neurofacilitation of
Developmental Reaction and Neurodevelopmefitagérapy. The quality @vidence ranged from limited to moderate.
CONCLUSION: The management of tone in infants and young children is neswasglied, with a dearth of higlevel
evidence to support intervention in th@-24 month agerange. This is in contrast to a recent mwvicompleted by
Novaket al. (2013) who report high levels of evidence of interventions for childigémcerebral palsy, over 2 years of
age. Implications for Rehabilitation Higvel of evidence to support clinical decision making for the management of
tone in young children-24 months is not available. The lack of available evident®imanagement of tone of young
children underpins service delivery aimtervention and impacts on patient outcomes. In the absence of clear research
evidence, the sysimatic application of sensitive outcome measures is requiredowfirm treatment effects and
generate new evidence. Hypertonia should not fb@anaged in isolation. Consideration needs to be given to all
components of the

ICFCY.

PMID: 27027325 [PubMeds supplied by publisher]

PharmacologieEfficaciteTolérance

Effects of botulinum toxin A and/or bimanual tas@riented therapy on upperextremity activities in unilateral
Cerebral Palsy: a clinical trial.

Speth L, Janssdpotten Y, Rameckers E, Defesgh@/inkens B, Becher J Smeets R, Vles H

BMC Neurol. 2015 Aug 19;15:143. doi: 10.1186/s1Z8820404-3.

BACKGROUND: This study reports on the effects of botulinum toxin A-ABwiLtions in the upper extremity (UE)

in children with unilateralCerebral PalsyuCP) combined with bimanual taskiented therapy (BITT) or either
treatment modality performed separately. Bimanual activities were measured withAtbsisting Hand Assessment
(AHA), the ABILHa#tids questionnaire (AK), ti@bservationalSkills Assessment Score (OSAS). Goal achievement
was measured withGoal Attainment Scaling (GAS), using blind video assessment, and the Cé@aripational
Performance Measure (COPM).

METHODS: Thirfjwe children, mean age 7.14 years (SD 2.63), 11 Klafhility Classification Score (MACS) I, 15
MACS Il and 9 MACS Ill, participated. Thedtgated with four study groups: BoNFonly (n = 5), BIFanly (n = 11),
BoNFAb . L¢¢ o0y I mMo03X |woRhildeh ywerenErdomied, IdildenredeivédadhBiyparents'
preferred treatment: BONT b . L ¢-danly. Zhk&e coingagsons were analysed: BITT (BoNTb . L ¢ ¢ |y
only; n = 24yersus no BITT (BoM¥only and control; n = 11), BoNV(BoNTAonlyandBoNT & . L¢¢T y T
no BoNTA (BITTonly and control; n = 17), and tredditional effect of BONA (BoNTT b . L ¢ ¢ -o@\d.NA dz
Followup time: 24 weeks.

RESULTS: No significant differences between the groups were found on the Allotheof use of both hands on

the OSAS was significantly better in the BéNjroup in the beading and sandwiamaking task. The BoNY group

also showedignificant improvement in the quality scores of the OSAS: the wrist poditiong grasping and holding,
especially in the youngetidren. The BITT groumproved significantly on the AK and significantly more on the
performance andsatisfaction scores of the COPM at 12 and 24 weeks regarding severalBmdBBA showed a
significant negative effect at 12 and 24 weeks in the miogtortant goal. BITT, more than BoNT b . L ¢ ¢ X
positive effects on the GAsgore at 12 (significant), 18 and 24 weeks.

CONCLUSIONS: BeAlias a positive effect on quality of movement and amountsef of the affected UE during the

3 months' workingime. BoNTA has nadditional effect on bimanual performance and goal achievement. BITT has a
positive effect on goal achievement and bimanual performance, even up to 6 vedeksherapy had stopped.
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Effects of Botulinum Toxi® and GoaDirected Physiotherapy in Children witGerebral Palsy GMBLevels | & 11
Léwing K, Thews K, HagluARerlind Y GutierrezFarewik EM
Phys Occup Ther Pediatr. 2016 AprB1[Epub ahead of print]

AIMS: To evaluate short and loteym effects of botulinum toxirA combined with goatdirected physiotherapy in
children with cerebral palsy (CP).

METHOD: A consecutive selection of 40 children, agEayéars, diagnosed withinilateral or bilateral CP, and
classified in GMFCS leveld. IDuring the 24months, 9 children received one BoMTinjection, 10 childrenwo
injections, 11 children three injections, and 10 children received four injections. 3Dagilysis, goadttainment
scaling, and body function assessments were perforbyefdre and at 3, 12, and 24 months after initial injections.
RESULTS: A sigrdfit but clinically small loatgrm improvement in gait wasbserved. Plantarflexor spasticity was
reduced after three months and remainesfable, while passive ankle dorsiflexion increased after 3 months but
decreasedlightly after 12 months. Goaltainment gradually increased, reached thighest levels at 12 months, and
levels were maintained at 24 months.

CONCLUSION: The treatments' positive effect on spasticity reductiodemtified, but did not relate to improvement
in gait or goahttainment. Nolongterm positive change in passive ankle dorsiflexion was observed aGaiaiment
was achieved in all except four children. The clinical significant® dfmproved gait is unclear. Further studies are
recommended to identifypredictors for positivdreatment outcome.

PMID: 27058177 [PubMeds supplied by publisher]

Intrathecal baclofen for treating spasticity in children with cerebral palsy.
Hasnat MJRice JE.
Cochrane Database Syst Rev. 2015 Nov 13;11:CD004532.10602/14651858.CD004552.pub2.

BACKGROUND: Cerebral palsy is a disorder of movement and posture arisinghfroqpr@gressive lesion in the
developing brain. Spasticity, a disorder inEreased muscle tone, is the most common motor difficulty and is
as®ciated withactivity limitation to varying degrees in mobility and self care.Oral baclofgamanaaminobutyric

acid (GABA) agonist, has been used in oral form to tspasticity for some time, but it has a variable effect on
spasticity and the dosis limited by the unwanted effect of excessive sedation. Intrathecal baclpfeduces higher
local concentrations in cerebrospinal fluid at a fraction of #gpuivalent oral dose and avoids this excessive sedation.
OBJECTIVES: To determine whether intrathéaclofen is an effective treatmerior spasticity in children with
cerebral palsy.

SEARCH METHODS: We searched the CENTRAL, MEDLINE, EMBASE and CINAHiamdgabes®s)] recent
conference proceedings, and communicated with researchers in he fidlglzarmaceutical and drug delivery system
companies.

SELECTION CRITERIA: We included studies which compared the effect of intrathecal baclofen treatment on spast
gross motor function or other areas of functiarith controls.

DATA COLLECTION ANIALYSIS: Two authors selected studies, two authors extdate@nd two authors assessed
the methodological quality of included studies.

MAIN RESULTS: Six studies met the inclusion criteria. The data obtainashaugtable for the conduct of a meta
analysis; we have completed a qualitatse@mmary.All studies were found to have high or unclear risk of bias in some
aspects of their methodology.Five of the six studies reported data collectbe rmndomised controlled phase of the
study. A sixth studglid not reportsufficient results to determine the effect of intrathecal baclofen verglasebo. Of
these five studies, four were conducted using lumbar puncturetber shortterm means of delivering intrathecal
baclofen. One study assessed #iféectiveness of implantable intrathecal baclofen pumps over six months.The four
short-term studies demonstrated that intrathecal baclofen therapy redusgssticity in children with cerebral palsy.
However, two of these studiagtilised inappropriate telkniques for statistical analysis of results. The sitmiger

term study demonstrated minimal reduction in spasticity with the useathecal baclofen therapy.One of the short
term studies and the longer termstudy showed improvement in comfort and s of care. The longer term study
found a small improvement in gross motor function and also in some domaihsalfh-related quality of life.Some
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caution is required in interpreting théndings of the all the studies in the review due to methodologissilies. In
particular, there was a high risk of bias in the methodology of the longer $éudy due to the lack of placebo use in
the control group and the absence bfinding to the intervention after randomisation for both participants and
investigators

AUTHORS' CONCLUSIONS: There is some limitetestmoet/idence that intrathecabaclofen is an effective therapy
for reducing spasticity in children witberebral palsy. The effect of intrathecal baclofen on largn spasticity
outcomes is less certaiThe validity of the evidence for the effectivenessndfathecal baclofen in treating spasticity
in children with cerebral palsy frorthe studies in the review is constrained by the small sample sizes of the studies
and methodological issues in someidies.Spasticity is a impairment in tdemain of body structure and function.
Consideration must also be given to theoader context in determining whether intrathecal baclofen therapy is
effective. The aim of therapy may be, for example, to improve gro®tor function, toincrease participation at a
social role level, to improve comfort, to improve thase of care by others or to improve the overall quality of life of
theindividual. Intrathecal baclofen may improve gross motor function in childigmcerebral palsy, but more reliable
evidence is needed to determine this. Thésesome evidence that intrathecal baclofen improves ease of care and the
comfort and quality of life of the individuals receiving it, but again small sample aimbmethodolgical issues in
the studies mean that these results should in¢erpreted with caution.Further evidence of the effectiveness of
intrathecalbaclofen for treating spasticity, increasing gross motor function and impradngort, ease of care and
quality oflife is needed from other investigatorsander to validate these results.The short duration of the controlled
studiesincluded in this review did not allow for the exploration of questions regardvhgther the subsequent need
for orthopaedic surgeryni children receivingntrathecal baclofen therapy is altered, or the safety and the economic
implications of intrathecal baclofen treatment when letegm therapy isadministered via an implanted device.
Controlled studies are not the most

appropriatestudy design to address these questions, cohort studies may be appr@priate.

PMID: 26563961 [PubMedndexed for MEDLINE]

Literature Review and Comparison of Two Statistical Methods to EvaluateBfiect of Botulinum Toxin Treatment
on Gait in Chdren with Cerebral Palsy.

Nieuwenhuys APapageorgiou E, PatakyDe Laet TMolenaersG, Desloovere K

PLoS One. 2016 Mar 31;11(3):e0152697. doi: 10.1371/journal.pone.0152697. eCollection 2016.

AIM: This study aimed at comparing two statistical appreacto analyze theffect of Botulinum Toxin A (B¥
treatment on gait in children with diagnosis of spastic cerebral palsy (CP), based on-tlireensional gaianalysis
(3DGA) data. Through a literature review, the available expert knowledggaitchanges after BFX treatment in
children with CP is summarized.

METHODS: Partltitervention studies on BTX treatment in children with CBetween 418 years that used 3DGA
data as an outcome measure and were writtergnglish, were identified throughbroad systematic literature search.
Reportedkinematic and kinetic gait features were extracted from the identified studtest 2A retrospective sample
of 53 children with CP (6.1 + 2.3years, GMFO¥preceived 3DGA before and after multilevel BTXjections. The
effect of BTXA on gait was interpreted by comparing the results of paired samplests on the kinematic gait
features that were identified from literature to theesults of statistical parametric mapping analysis on the kinematic
waveforms of the lower limb joints.

RESULTS: Parb3 kinematic and 33 kinetic features were describettarature. Overall, there is no consensus on
which features should be evaluatedfter BTXA treatment as 49 features were reported only once or twkeart2-
PostBTXA, both statistical approaches found increased ankle dorsifletiooughout the gait cycle. Statistical
parametric mapping analyses additionaund increased knee extension during terminal stance. In turn, feature
analysesfound increased outtoeing during stance after BAX

CONCLUSION: This study confirms thatBinfections are a valuable treatmeaption to improve gait function in
children with CP. However, differestatistical approaches may lead to different interpretationsrefitment

outcome. We suggest that a clear, definite hypothesis should be stated a gridra commensurate statistical
approach should accompany this hypothesis.
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Onabotulinumtoxin A Treatment of Drooling in Children with Cerebral PalsiPréspective, Longitudinal Opebhabel
Study.

Mgller E, Pedersen SA, Vinicoff PG, Bardow A, Lykkeeantisen P, Bakke. M

Toxins (Basel). 2015 J8@®;7(7):248193. doi: 10.3390/toxins7072481.

The aim of this prospective opdabel study was to treat disabling droolingdhildren with cerebral palsy (CP) with
onabotulinumtoxin A (A/Ona, Botox®) irtobmandibular and parotid glands and find the Isiveffective dosage and
leastinvasive method. A/Ona was injected in 14 children, Mean age 9 years, SD dupdarsjltrasonic guidance in

Six successive Series, with at least six moh#taeen injections. Doses and gland involvement increased frorasSeri
A to F(units (U) per submandibular/parotid gland: A, 10/0; B, 15/0; C, 20/0; D, 20/20; E, 30/20; and F, 30/30). Th
effect was assessed 2, 4, 8, 12, and 20 weeks &ft&na (drooling problems (VAS), impactrjQtreatment effect (0

5), unstimulated whole saliva (UWS) flow and composition)) and analyzed bywimyoNOVA. The effect was
unchangedmoderate in A to moderatenarked in F. Changes afi parameters were significant in E and F, but with
aglftf26Ay3a LINENB0S2E feattignts. & Rt8algast VAS and UWS reduction (64% and 49%). We
recommend: Start with dose D A/Ona (both submandibular and parotid glands tatal af 80 U) and increase to E
and eventually F (total 120 U) withosuifficient response.

Free PMC Article
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PMID: 26134257 [PubMedndexed for MEDLINE]

Should botulinum toxin A injections be repeated in children with cerebral palsy? A systematic review
Kahraman A S&KIly YZI 5S8SE€SNJ «X Ydzif dziNNJ] { = adzif dz !
Dev Med Child Neurol. 2016 Apr 22. doi: 10.1111/dmcn.13135. [Epub ahead of print]

AIM: The aim of this study was to determine the effects of repeat botulinum t#@xiBoN7A) injections in children
with spasticcerebral palsy (CP) on the basisa best evidence synthesis.

METHOD: This study included 13 original articles after searching the litetattgtieve information. We used the
critical review form produced by McMasté&miversity to determine the methamogical quality of the studies, and
then confirmed the levels of evidence from Sackett. The studies were also evaluaied the International
Classification of Function, Disability and Healttildren and Youth Version (ICF).

RESULTS: A total of38¢hildren with spastic CP who had been administered rePe&IFA injections were evaluated.
The evidence level was Il in four of ttigrteen studies, Il in four studies, and IV in five studies. The McMestew
form score was 14 in two studies, ¥Bfour studies, and 12 in sevetudies. The results showed that repeat BeA T
may be a safe and an effectigpproach. The first two injections/one repeat especially relieve spasticitynapibve
fine and gross motor activities.

INTERPRETATION: Futunelists to investigate the effectiveness of repeat BeNih children with spastic CP may be
planned within the framework of the IGEY to include weHldesigned randomized controlled trials and those
conducted on largethomogenous groups.

© 2016 Mac KeittPress.

PMID: 27103334 [PubMeds supplied by publisher]

Chirurgie

Acetabular and femoral remodeling after varus derotational osteotomy in cerebral palsy: the effect of age and Gross
Motor Function Classificatioh.evel.

Shore BJPowell D, Miller PE, Matheney TH, Snyder BD.

J Pediatr Orthop B. 2016 Apr 22. [Epub ahead of print]

This study investigated the degree of acetabular and femoral remodelingisdiieted varus derotation osteotomy
(VDRO) in children witberebral palsy. This retrospective review investigated 56 children (103 hips) who underwent
VDROs for spastic hip displacement between 1994 and 2007. The average age of the giadiengesry was 7.7 years

and the followup duration was 7.8 years (rangelfyears). The acetabular index showed a significant linear decrease
(P<0.001), withchildren of less than 6 years showing the greatest correction (P<0.001). VRRgDt pelvic
osteotomy does result in a mild improvement in acetabalgsplasia over timewith greater rates of correction found

in children of lesshan 6 years old.LEVEL OF EVIDENCE: Therapeuticl&uelV.
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C5 nerve palsy after posterior reconstruction surgery: predictive riaktors ofthe incidence and critical range of
correction for kyphosis.

Kurakawa TMiyamoto H(2), Kaneyama S(3), Sumi M(3), Uno K(4).

Eur Spine J. 2016 Apr 7. [Epub ahead of print]

PURPOSE: It has been reported that the incidence ofqmestative segmetal nerve palsy, such as C5 palsy, is higher
in posterior reconstruction surgery than conventional laminoplasty. Correction of kyphosis may be related to such
acomplication. The aim of this study was to elucidate the risk factors dhttidence of pet-operative C5 palsy, and
the critical range of sagittaéalignment in posterior instrumentation surgery.

METHODS: Eighgight patients (mean age 64y@ars) were involved. The types tife disease were; 33 spondylosis
with kyphosis, 27 rheumatoid artitis, 17athetoid cerebral palsy and 11 others. The patients were divided into two
groups;Group P: patients with posiperative C5 palsy, and Group NP: patients withoup&8y. The correction angle
of kyphosis, and preperative diameter of C4/&%ramen on CT were evaluated between the two groups. Multivariate
logisticregression analysis was used to determine the critical range of realignmenhantk factors affecting the
incidence of posbperative C5 palsy.

RESULTS: Seventeen (28)3f the 8%atients developed C5 palsy. The correcemgle of kyphosis in Group P (15.7°)
was significantly larger than that in GrolfP (4.5°). In Group P, poperative diameters of intervertebral foramen at
C4/5 (3.2mm) were significantly smaller than those Group NP (4.inm). Themultivariate analysis demonstrated
that the risk factors were the correctioangle and preoperative diameter of the C4/5 intervertebral foramen. The
logisticregression model showed a correction angle exceeding 20° was criticdéveloping the palsy when C4/5
foraminal diameter reaches 4rim, and there is aigher risk when the C4/5 foraminal diameter is less thamay
regardless ofny correction.

CONCLUSIONS: This study has indicated the risk factors-oppoative CHalsyand the critical range of realignment
of the cervical spine after posterianstrumented surgery.

PMID: 27055443 [PubMeds supplied by publisher]

Comparative effects of multilevel muscle tendon surgery, osteotomies, and dork@otomy on fundional and gait
outcome measures for children with cerebrahlsy.

Feger MA, Lunsford CD, Sauer LD, Novicoff W, Abel MF

PM R. 2015 May;7(5):4883. doi: 10.1016/j.pmrj.2014.11.002. Epub 2014 Nov 20.

OBJECTIVE: To compare the impact of common surgiealéntions (selectivelorsal rhizotomy, musciendon
surgery, and osteotomies) for patients witlerebral palsy (CP) on Gross Motor Function Measure and temporal,
kinematic, and kinetic gait variables as assessed-dim8nsional motion analysis.

DESIGNRetrospective cohort study.

SETTING: Motion analyses laboratory.

PARTICIPANTS: Ninfyr patients with CP, 56 of whom underwent surgery (8Wscletendon surgery; 11,
osteotomy; and 8, selective dorsal rhizotomy) andB8&hom did not have surgerthe patients were ages-48 years,
with a GrosdMotor Function Classification System classification of 1, I, or Ill.

INTERVENTIONS: Siregtent, multilevel muscle tendon surgery, selective dorsedotomy, and osteotomy.

MAIN OUTCOME MEASURES: Chaogess(ostintervention preintervention) inGross Motor Function Measure
and temporal, kinematic, and kinetic gait variables.

RESULTS: No statistically significant differences in change scores werddébuadn groups in the Gross Motor
Function Measureyelocity, or stride lengtimeasures after the observation period. The selective dorsal rhizotomy
group hadgreater improvements in knee extension when compared with the nonsurgical gnodigreater hip and
knee total range of motion during the gait cyskden compared with nonsurgical group and the must@dadon
surgery and osteotomgohorts. Lastly, the musctendon surgery group had greater improvementstatal knee
range of motion compared with the nonsurgical group.

CONCLUSIONS: Patients who undssadective dorsal rhizotomy and, to a lessatent, muscle tendon procedures
demonstrate greater improvements in kinemagait variables compared with nonsurgical interventions in patients
with spasticity resulting from CP.

Copyright © 2015 American Acaichy of Physical Medicine and Rehabilitation.

Published by Elsevier Inc. All rights reserved.
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Clinical relevance of echocardiogram in patients with cerebral palsy undergpogerior spinal fusion.
DiCindioS, Arai L, McCulloch M, SadachararBikahSA, Gabos P, Dabney K, Theroux MC
Paediatr Anaesth. 2015 Aug;25(8):880doi: 10.1111/pan.12676. Epub 2015 May 9.

BACKGROUND: Spinal deformity is one of the secondary musculoskeletal ptbhtesasur withcerebral palsy (CP).
Of the co morbidities associated with CP apihal deformity, cardiac function is of theoretical concern.
OBJECTIVE: The goal of our study was to determine the clinical relevemgiefpreoperative cardiology evaluation
via echoardiogram for patients wittCP presenting for posterior spine fusion (PSF) surgery.

METHODS: A retrospective chart review was performed of CP patients presentsgpliosis surgery. The data
collected for each patient included: age, séejght, weight,Cobb angle, and medical history. All patients had a
preoperative cardiac evaluation.

RESULTS: Sevehwyo patients were included. The mean age was ¥3&4years.Left ventricular systolic function
was normal in all patients; the meahortening fractio was 39.3 6.2%. No patient had more than mildsufficiency

of either the semilunar or atrioventricular valve. One patient was diagnosedawittic root dilation as well as aortic
valve insufficiency. All patients had PSF surgery without changesesthatic or surgical plans, and no patient
experienced complications attributable to a cardiac origin.

CONCLUSION: The results suggest that routine preoperative cardiology evaham@éwhocardiogram for children
with CP in the absence of clinical historphysical examination findings suggestive of cardiac disease is not necessary.
© 2015 John Wiley & Sons Ltd.

PMID: 25958933 [PubMedndexed for MEDLINE]

Comparison of single event vs multiple event soft tissue surgeries in the loswremities with cerebral palsy.
Mahmudov V, Gunay H, Kucuk L, Coskunol E, Calis Atamaz F
J Orthop. 2015 Nov 14;12(Suppl 2):S3.7doi: 10.1016/j.jor.2015.10.017. eCollection 2015.

In children with spasticity of multiple muscle groups, the need for regemgicalinterventions increases with
advancing age.AIM: The present study aimed to investigate retrospectively whether there are any clinical an
functionaldifferences between singlevent multilevel surgeries and multiple surgieaknts at a single level.

METH®: The medical records of 109 patients with cerebral palsy (CP) werelimepatients, who met the inclusion
and exclusion criteria, were assigned iritdlowing 4 groups based on the surgical procedures. The Gross Motor
Function measure88 (GMFCS) andufctional Independence Measure for Children (WeeFIM) wesed for
assessments.

RESULTS: When compared to groups, there was no significant difference. Thishetwdy that both surgical
techniques resulted in improvements in GMFCS and Wethidls.

PMCD: PMC4796575 [Available on 201501]

PMID: 27047219 [PubMed]

Distal femoral derotational osteotomy with external fixation for correction of excessive femoral anteversion in
patients with cerebral palsy.

Skiak E, Karakasli A, Basci O, Satoglu IS, Ertdavitcioglu H.

J Pediatr Orthop B. 2015 Sep;24(5):8325doi: 10.1097/BPB.0000000000000168.

Patients with cerebral palsy (CP) disorder often develop rotational hip deformity. Increasing deformities impair alread
diminished walking abilities; femoralsteotomies are often performed to maintain and improve walking abilities.
Fixation of osteotomies with condylar plates has been used

successfully, but does not often enable immediate postoperative full wdighting. To avoid considerable
postoperativerehabilitation deficit and additional bone loss because of inactivity, a postoperative treatment with full
weightbearing, is therefore, desirable. S&pping Schanz screws with a unilateral external fixator crossing the knee
joint providing stronger arfworing in osteopenic bone might fulfill these demands. A retrospective study was carried
out on 27 ambulatory CP patients, mean age 17.5 years (rai2@eyBars); 11 patients with bilateral severe intoeing
deformities underwent a supracondylar femoral estomy between September 2008 and April 2012. All patients
were allowed to bear their full weight postoperatively. The aim of this study was to describe the technique, the result:
of this technique, to evaluate the time required for bone healing, andype bf complications associated with a distal
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derotational femoral osteotomy fixed with a uniaxial external fixator crossing the knee joint. A total of 27 patients
SNE a0dzZRASR @YSty @A KA 6ndy dtyK S| I SO NG yLBEE2etd@dofatiohoP S |
69° and external rotation of 17°. All patients were evaluated clinically and radiographically for a minimum of 1 yea
after surgery. There was a significant decrease in the mean medial rotation from 69° to 32° (P=0.00034).alhe late
rotation increased significantly from preoperative 17° to postoperative 45° (P=0.0011). The femoral anteversiol
decreased significantly from a mean of 55° preoperatively to a mean 17° postoperatively (P=0.030). All patients, exce
one, achieved solidusion uneventfully. One patient was a-§6arold female who had sustained a knee flexion
contracture of 30° because of a delay in the physiotherapy program. Ogedrdld female patient with a bilateral
osteotomy had a nondisplaced fracture in hehtifemur after a direct trauma 2 weeks after removal of an external
fixator, and was treated by a cast. Anotherydarold male patient developed a nonunion because of loosening of
two pins and achieved solid union after revision by dynamic compressaia plating. Besides four cases with
superficial pirtract infection, no other complications were documented. Minimally invasive supracondylar femoral
derotational osteotomy fixed with a unilateral external fixators crossing the knee joint is a reliacedpre in CP
patients. Most patients can be treated with early postoperative full welgkaring. However, removal of the knee
joint crossing fixator should be performed as early as possible to achieve a full range of motion.

PMID: 25794115 [PubMedndexed for MEDLINE]

Does Spinal Fusion and Scoliosis Correction Improve Activity and Participtirddhildren With GMFCS level 4 and
5 Cerebral Palsy

Sewell MD Wallace C, Malagelada F, Gibson A, Noordeen H, Tucker S, Molloy S, Lehovsky J.
Medicine(Baltimore). 2015 Dec;94(49):e1907. doi: 10.1097/MD.0000000000001907.

Spinal fusion is used to treat scoliosis in children with cerebral palsyH@Byving intervention, the WHO considers
activity and participation should kessessed to guide intervéah and assess the effects. This study asseghether
spinal fusion for scoliosis improves activity and participatiorelfidldren with severe CP.Retrospective cohort study of
70 children (39M:31F) with GMFCS level 4/5 CP and significant scoliosissiXhimderwent observational and/or
brace treatment as the sole treatment for their scoliosis, andiBderwent surgery. Children in the operative group
were older and had worssgcoliosis than those in the observational group. Questionnaire and radiogrdgta were
recorded over a ¥ear period. The ASKp was used to measure actwdyparticipation.In the observational group,
Cobb angle and pelvic obliquilycreased from 51 (490) and 10 (€80) to 70 (43111) and 14 (€7). Mean ASKp
decreased from 6.3 (138) to 14.2 (136). In the operative group, Cobb angle gedvic obliquity decreased from 81
(50-131) and 14 (B5) to 38 (1676) and 90-24). Mean ASKp increased from 10.2€) to 15.9 (338). Spinatelated
pain correlated most with change iactivity and participation in both groups. Theras no difference in mobility,
GMFCS level, feeding or communication in eigreup before and after treatment.In children with significant scoliosis
and CRelassified within GMFCS levels 4 and 5, spirsadh was associated with an

improvement in activity and participation, whereas nonoperative treatment associated with a small reduction.
Pain should be carefully assessed to gundervention.

Free Article

PMID: 26656322 [PubMedndexed for MEDLINE]

Does the GMFCS level influence the improvement in knee range of motion after rectus femoris transfer in cerebral
palsy?

Blumetti FC, Morais Filho MC, Kawamura CM, Cardoso MO, Neves DLMHAjjinapes JA.

J Pediatr Orthop B. 2015 Sep;24(5)-83do0i: 10.1097/BPB.0000000000000184.

The aim of this study was to evaluate the influence of the Gross Motor Function Classification System (GMFCS) on
outcomes of rectus femoris transfer (RFT) fatignts with cerebral palsy and stiff knee gait. We performed a
retrospective review of patients seen at our gait laboratory from 1996 to 2013. Inclusion criteria were (i) spastic
diplegic cerebral palsy, (i) GMFCS lewdls (iii) reduced peak kneeeflion in swing (PKFSw<55°), and (iv) patients
who underwent orthopedic surgery with preoperative and postoperative gait analysis. Patients were divided into two
groups according to whether they received a concurrent RFT or not at the time of surgefighanoup (185 knees)

and RFT group (123 knees). The primary outcome was the overall knee range of motion (KROM) derived from ¢
kinematics. The secondary outcomes were the PKFSw and the time of peak knee flexion in swing (tPKFSw).
observed a statistially significant improvement in KROM only for patients in the RFT group (P<0.001). Howevel
PKFSw and tPKFSw improved in both groups after surgery (P<0.001 for all analyses). In the RFT group, the improvel
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in KROM was observed only for patients clessias GMFCS levels | and Il. In the-R&T group, no improvement in
KROM was observed in any GMFCS level. In this study, patients at GMFCS levels | and Il were more likely to be
from the RFT procedure.

PMID: 25856277 [PubMedndexed for MEDLINE

Dynamic motor control is associated with treatment outcomes for children with cerebral palsy.
Schwartz MH, Rozumalski A, Steele KM.
Dev Med Child Neurol. 2016 Apr 21. doi: 10.1111/dmcn.13126. [Epub ahead of print]

AIM: To estimate the impact of dynanmmwtor control on treatment outcomes in children with cerebral palsy.
METHOD: We used multiple regression on a retrospective cohort of 473 ambulatory children with cerebral palsy wt
underwent conservative treatment, singlevel orthopaedic surgery, sirgévent multilevel orthopaedic surgery, or
selective dorsal rhizotomy. Outcomes included gait pattern, gait speed, energy cost of walking, and the Pediatr
Outcomes Data Collection Instrument. Explanatory variables considered weteatement levels okach outcome,
treatment group, prior treatment, age, and dynamic motor control computed from surface electromyography using
synergy analysis. Effect sizes were estimated from the adjusted response.

RESULTS: Preatment levels had effect sizes 2 to lighes larger than the next largest variable. Individuals with
milder pretreatment involvement had smaller gains or actual declines. Dynamic motor control was significant in al
domains except energy cost. The effect size of dynamic motor control was seobntb pretreatment level, and

was substantially larger than the effect size of treatment group for outcomes where both were significant (gait patterr
2:1, gait speed 4:1). The effect of dynamic motor control was independent of treatment group.

INTERPRTATION: Dynamic motor control is an important factor in treatment outcomes. Better dynamic motor control
is associated with better outcomes, regardless of treatment.

© 2016 Mac Keith Press.

PMID: 27097830 [PubMeds supplied by publisher]

Proximal Feroral Varus Derotation Osteotomy in Children with Cerebral Palsy: Thfect of Age, Gross Motor
Function Classification System Level, and Surg€otume on Surgical Success.

Shore BJ, Zurakowski D, Dufreny C, Powell D, MathenegnyHeBD

J Bone Joirfurg Am. 2015 Dec 16;97(24):26@1 doi: 10.2106/JBJS.0.00505.

BACKGROUND: The purpose of this study was to evaluateemmidesults ofproximal femoral varus derotation
osteotomy (VDRO) in children with cerehpalsy and determine what effect age, Gross Motor Functitassification
System(GMFCS) level, and surgeon volume had on surgical success.

METHODS: We analyzed a cohort of children with cerebral palsy who underwent #DRIP displacement at a
tertiary-level pediatric hospital between 1994 af@07. Age, sex, GMFCS level, preoperative radiographic parameters,
previous botulinum toxin administration or softissue release, adjunctive pelvirsteotomy, the performance of
bilateral surgery at the index VIOR and surgeowolume (the number of procedures performed) were recorded.
Results were analyzedia univariate and multivariate analyses for association with the neecdkfasion hip surgery.
KaplanMeier survivorship curves were generatebtermining he time from index surgery to failure (defined as the
need forsubsequent surgical procedures on the hip and/or pelvis, or a hip migrpéiccentage of >50% at the time

of final followrup), and were further stratifiedccording to osseous versus sbfisue revision.

RESULTS: A total of 567 VDROs were performed in 320 children (mean ajarjdad! deviation], 8.2 + 3.8 years).
The mean follonup was 8.3 years (rang#jree to eighteen years). Of the initial 320 patients, 117 (37%) were
consideredto have had failure. Multivariate Cox regression analysis confirmed that yowaggeat surgery (p < 0.001),
increased GMFCS level (p = 0.01), and lower arswgical hip volume (p = 0.02) were significant independent
predictors of anyype of surgical revien. Furthermore, softissue release at VDRO wastective against revision (p

= 0.02). Fivgrear survivorship analysis revealea92% success rate for children classified as GMFCS levels | and |
compared witha 76% success rate for those of GMFCS \éyp < 0.01).

CONCLUSIONS: This study demonstrated a 37% failure rate after VDRO invaiiidenebral palsy. Older age, lower
GMFCS level, and increased surgeon volwae strong predictors of surgical success.

Copyright © 2015 by The Journal ofrigcand Joint Surgery, Incorporated.

PMID: 26677236 [PubMedndexed for MEDLINE]
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Sudden falls as a persistent complication of selective dorsal rhizotomy surgery in children with bilateral spasticity:
report of 3 cases.

Grootveld LR, van Schie PE, Buidét), Jeroen Vermeulen R, van Ouwerkerk WJ Strijers R, Becher JJ

J Neurosurg Pediatr. 2016 Apr 22.1[Epub ahead of print]

Selective dorsal rhizotomy (SDR) surgery is aegtdblished treatment for ambulatory children with bilateral spastic
paresisand is performed to eliminate spasticity and improve walking. The objective of this case report is to describ
sudden falls as a persistent complication of SDR. The authors report on 3 patients with bilateral spastic paresis, ac
12, 6, and 7 years ah¢ time of surgery. The percentage of transected dorsal rootlets was around 40% at®ie L2
levels. Sudden falls were reported with a frequency of several a day, continuing for years after SDR. The falls w
often triggered by performing dual tasks aellxas occurring in the transition from sitting to standing, during running,
after strenuous exercise, or following a fright. Patients also had residual hyperesthesia and dysesthesia of the fo
sole. The authors hypothesize that the sudden falls aresthbg a muscle inhibition reflex of the muscles in the legs,
as an abnormal reaction to a sensory stimulus that is perceived with increased intensity by a patient with
hyperesthesia. A favorable effect of gabapentin medication supports this hypothesis.

PMID: 27104630 [PubMeds supplied by publisher]

The Effects of Selective Dorsal Rhizotomy on Balance and Symmetry of Galiilaren with Cerebral Palsy.
Rumberg F, Bakir MS, Taylor WR, Haberl H, Sarpd@tgafankou, Lebek S~unk JF
PLoS On&016 Apr 4;11(4):e0152930. doi: 10.1371/journal.pone.0152930. eCollection 2016.

AIM: Cerebral palsy (CP) is associated with dysfunction of the upper motor naodoresults in balance problems
and asymmetry during locomotion. Selective donmtatotomy SDR) is a surgical procedure that results in reduced
afferent neuromotor signals from the lower extremities with the aim of improving gaiinftsence on balance and
symmetry has not been assessed. The aim ofghispective cohort study was to evaleathe impact of SDR on
balance andymmetry during walking.

METHODS: 18 children (10 girls, 8 boys; age 6 years (y) 3 months (m), SDvith Bitdteral spastic CP and Gross
Motor Function Classification System levetsll underwent gait analysis ba®and 6 to 12 months after SDR. Results
were compared to 11 typically developing children (TDC; 6 girls, 5 boys; age 6y &y 15M). To analyse balance,
sway velocity, radial displacement and frequemnegre calculated. Symmetry ratios were calculated balance
measures andpatiotemporal parameters during walking.

RESULTS: Most spatimmporal parameters of gait, as well as all parameterbadnce, improved significantly after
SDR. Preoperative values of symmetry dimt vary considerably betweenPCand TDC group and significant
postoperativeimprovement did not occur.

INTERPRETATION: The reduction of afferent signalling through SDR improvesdjadiry balance problems rather
than enhancing movement symmetry.

PMID: 27043310 [PubMedn process]

The role of arthrodesis of the wrist in spastic disorders.

Neuhaus V, Kadzielski JJ, Mudgal CS

J Hand Surg Eur Vol. 2015 Jun;40(5)YA1dbi: 10.1177/1753193414530193. Epub 2014 Apr 1.
Comment in J Hand Surg Eur Vol. 2015 Jun;40(5)%18

We investigated the functional and radiographic outcome of wrist arthrodesidlinadults with spastic wrist
deformities, carried out by one surgeon between 2088d 2012. The underlying cause of spasticity was a
cerebrovascular insult ifive, traumatic bran injury in four, and cerebral palsy in two patientdd@ksal plate and local
bone graft was used in all patients. The mean radiografaigon deformity significantly improved from 67° pre
operatively to 4° of dorsangulation posioperatively. Thumbin-palm deformity was more pronounced in three
patients after the operation. The functional House score improved in all patenéverage of two levels (range3)l

© The Author(s) 2014.

PMID: 24692187 [PubMedndexed for MEDLINE]

Unplanned Hopital Readmissions and Reoperations After Pediatric Spinal FuSiomgery.
Jain APuvanesarajah V, Menga EN, Sponseller PD.
Spine (Phila Pa 1976). 2015 Jun 1;40(11)&56loi: 10.1097/BRS.0000000000000857.
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STUDY DESIGN: Retrospective review.

OBJECTIVEo investigate the rates and reasons for unplanned readmissionseameration after pediatric spinal
fusion surgery at our institution and identify risk factors by analyzing patient and surgical characteristics.
Unplanned readmission and reoperatiamere defined as unplanned events within @ys of the index surgery.
SUMMARY OF BACKGROUND DATA: The rate of unplanned readmission and reafpergtémtiatric spinal fusion
surgery is not well established.

METHODS: Clinical records were reviewedlfiochildren who underwent spinélision surgical procedures for spinal
deformity correction performed by 1 surgedrom 2000 through 2013 at our institution. Inclusion criteria were age
of 10 to 18 years at surgery, fusion spanning more than 5 vertebrall$, and 3 monthsf clinical or radiographical
follow-up (1002 patients met these criterid)lnivariate and multivariate logistic regression models were created.
Statistical significance was set at a P value of less than 0.05 for all analyses.

RESULTShe overall 9@lay unplanned readmission and reoperation rates were 80 3.8%, respectively. The
most common causes of readmission were woutehiscence (1.8%), deep wound infection (1.5%), pulmonary
complications (1%), anduperficial wound infection(0.9%). Univariate analysis showed that readmissias
significantly associated with a higher number of levels fused, greasténated blood loss, longer length of stay, and
certain diagnoses; reoperatiomas significantly associated with a higher numbElevels fused and certaghagnoses.
On multivariate analysis, only patient diagnosis was found tcsigeificantly associated with readmission and
reoperation; patients witltongenital scoliosis, genetic or syndromic scoliosis, cerebral palsy, arshetiromuscular
disorders had significantly higher rates.

CONCLUSION: Unplanned readmission rate after pediatric spinal fusion surgeByowamst commonly for wound
dehiscence and deep and superficial infectidnsreased intraoperative blood lossgher number of levels fused,
and certaindiagnoses are risk factors for unplanned readmission.

LEVEL OF EVIDENCE: 4.

PMID: 26091156 [PubMedndexed for MEDLINE]

Unusual entrapment of deep peroneal nerve after femoral distal extension osteotomy.
. PERPNPY 93 {FNPlFEF T!3Z TYlLYy ao
J Pediatr Orthop B. 2015 Sep;24(5):34doi: 10.1097/BPB.0000000000000167.

The lateral exposure of the supracondylar femur includes the risk of damaging the eurovascular structures c
tightening of the neurological statures within the popliteal fossa may occur as a complication of the osteotomy.
Although different pathways of common peroneal nerve (CPN) have been reported throughout the literature, divisior
of deep and superficial branches above the supracondylaufdavel has not been reported. A 4/&arold boy with
bilateral knee flexion contracture and spastic diplegic cerebral palsy underwent bilateral femoral distal extensiol
osteotomy. The authors found an unusual higher division of CPN above the supracdadyir level. This report is
aimed at warning surgeonsabout the division of the CPN at a higher level and highlighting a need fqrcaviigtal
cadaveric research.

PMID: 25734569 [PubMedndexed for MEDLINE]

Réadaptation fonctionnelle

Action obsenation in infancy: implications for neuraehabilitation.
Burzi V, Tealdi G, Boyd RN, Guzzetta A
Dev Med Child Neurol. 2016 Mar;58 Suppl 47doi: 10.1111/dmcn.13048.

Action observation therapy has been found to be effective in improving hand rhwtotion in both adults with stroke
and children with unilateral cerebral palswe here propose a provocative hypothesis arguing that the same therapy
might beeffective in very early intervention in infants with unilateral or asymmaebrigin damage, buthrough a
different underlying mechanism. If the activation ahotor networks induced in infancy by action observation
enhances the excitabilityf the damaged sensorimotor cortex, it could also accelerate the maturation of

the corticospinal tract andhe adaptive shaping of the spinal motor circuithis hypothesis should be explored
carefully in prospective studies and,cibnfirmed, might support the use of action observation therapy at a much
earlier time than experimented so far.

© 2016 The Authos. Developmental Medicine & Child Neurology © 2016 Mac Kitlss.
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Comparative Effectiveness Research and Children With Cerebral Palsy: Identifying a Conceptual Framework an
Specifying Measures.

Gannotti ME, LawM, F Af Sa ! CZ hi bSAf a9x 2AfftAlYa !> 5AwSITS
Pediatr Phys Ther. 2016 Spring;28(13698doi: 10.1097/PEP.0000000000000203

PURPOSE: A step toward advancing research about rehabilitation service associated with positive outcomes
childrenwith cerebral palsy is consensus about a conceptual framework and measures.

METHODS: A Delphi process was used to establish consensus among clinicians and researchers in North America
RESULTS: Directors of large pediatric rehabilitation centers, cigiftiam large hospitals, and researchers with
expertise in outcomes participated (N = 18). Andersen's model of health care utilization framed outcomes: consume
satisfaction, activity, participation, quality of life, and pain. Measures agreed upon inclBddgipation and
Environment Measure for Children and Youth,

Measure of Processes of Care, REBT, KIDSCREEN PROMIS Pediatric Pain Interference Scale, Visual Analog Scale
for pain intensity, PROMIS Global Health Short Form, Family EnvironmentFacaily Support Scale, and functional
classification levels for gross motor, manual ability, and communication.

CONCLUSIONS: Universal forms for documenting service use are needed. Findings inform clinicians and researc
concerned with outcome assessnt.

PMID: 27088688 [PubMedn process]

Daily Intervention for Young Children With Cerebral Palsy in GMFCS LeveC&sé\Series.
Heathcock J@Baranet K, Ferrante R, Hendershot S.

Pediatr Phys Ther. 2015 Fall;27(3):285 doi: 10.1097/PEP.0000000000149.

Comment in Pediatr Phys Ther. 2015 Fall;27(3):217.

PURPOSE: To describe a daily physical therapy (PT) intervention programtcomdes for 2 young children with
spastic quadriplegia, Gross Motor FunctiGlassification System (GMFCS) levelnd, to evaluate the feasibility of
using adaily program in an urban children's hospital outpatient setting.

SUMMARY OF KEY POINTS: Two young children, GMFCS level V, received 2 hotesvehBdn based on motor
learning principles 5 days a week # consecutivaveeks. Gross Motor Functional Measure (GM&8/ GMFM38)
and the Bayley Scaleslofant Development, Third Edition, were used as-jamed postoutcome measures.

The daily, high intensity intervention was well tolerated. Improvements in mdétmction, language, and cognitive
skills were found.

STATEMENT OF CONCLUSION: A daily PT program appears feasible and mawéargtalevelopment in young
children with cerebral palsy in GMFCS level V.

PMID: 25974119 [PubMedndexed for MEDLINE]

Early developmental intervention programmes provided post hospital discharge to prevent motor and cognitive
impairment in preterm infants

Spittle A, Orton J, Anderson PJ, Boyd R, Doyle LW.

Cochrane Database Syst Rev. 2015 Nov 24;11:CD005499).10602/14651858.CD005495.pub4.

Update of Cochrane Database Syst Rev. 2012;12:CD005495.

BACKGROUND: Infants born preterm are at increased risk of developing cognitive and motor impairment compar
with infants born at term. Early developmental intent®ns have been provided in the clinical setting with the aim

of improving overall functional outcomes for these infants. L-targn benefits of these programmes remain unclear.
OBJECTIVES: Primary objective To compare the effectiveness of early devidbpntervention programmes
provided post hospital discharge to prevent motor or cognitive impairment in preterm (< 37 weeks) infants versus
standard medical follovup of preterm infants at infancy (zero to < three years), preschool age (three to < &ik®,ye
a0K22f 13S O0FAQGS (G2 ¢ wmMy @SINBO YR | RdAZ 6K22R 66X M™
RSUSNNAYS (GKS F2ff2AyTodow 9FFSOGaAa 2F 3ISadlrdArzylf I
(PVL)/intraventriculahaemorrhage (IVH)) on cognitive and motor outcomes when early intervention is compared with
standard followup. Gestational age: < 28 weeks, 28 to < 32 weeks, 32 to < 37 weeks. Birth weight: < 1000 grams, 10
to < 1500 grams, 1500 to < 2500 gramBraininjury: absence or presence of grade Il or grade IV IVH or cystic PVL
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of interventions started during inpatient stay with a paischargecomponent versus standard folledzLd O NI
Effects of interventions focused on the parantant relationship, infant development or both compared with
standard followdzLd OF NE®¢ 2 LISNF2NY aSyardAiAgAade |yl t edicaghitivel 2
impairment when early developmental interventions are provided within fgghlity randomised trials with low risk

of bias for sequence generation, allocation concealment, blinding

of outcome measures and selective reporting bias.

SEARCH METH®&MOhe search strategy of the Cochrane Neonatal Review Group was used to identify randomised al
guasirandomised controlled trials of early developmental interventions provided post hospital discharge. Two review
authors independently searched the CoateaCentral Register of Controlled Trials (CENTRAL), MEDLINE Advance
the Cumulative Index to Nursing and Allied Health Literature (CINAHL), PsycINFO and EMBASE (1966 to August 2
SELECTION CRITERIA: Studies included had to be randomised -candaaséed controlled trials of early
developmental intervention programmes that began within the first 12 months of life for infants born before 37 weeks'
gestational age. Interventions could commence on an inpatient basis but had to includedigobstrgecomponent

for inclusion in this review. Outcome measures were not prespecified, other than that they had to assess cognitiv
outcomes, motor outcomes or both. Rates of cerebral palsy were documented.

DATA COLLECTION AND ANALYSIS: Two independent rinaesreatracted and entered data. Cognitive and motor
outcomes were pooled by four age groups: infancy (zero to < three years), preschool age (three to < five years), sch
F3S 6FAGS G2 f wmy @S| N& analysiRsing RegMailkvasZdrriedoyt tondgterndire th&B 0
effects of early developmental interventions at each age range. Subgroup analyses focused on gestational age, bi
weight, brain injury, commencement of the intervention, focus of the intervention and study quality.
MAINRESULTS: Twetftye studies met the inclusion criteria (3615 randomly assigned participants). Only 12 of these
studies were randomised controlled trials with appropriate allocation concealment. Variability was evident with regarc
to focus and intensity fathe intervention, participant characteristics and length of folop: Metaanalysis led to the
conclusion that intervention improved cognitive outcomes at infancy (developmental quotient (DQ): standardisec
mean difference (SMD) 0.32 standard deviati@®Bs), 95% confidence interval (Cl) 0.16 to 0.47; P value < 0.001; 16
studies; 2372 participants) and at preschool age (intelligence quotient (IQ); SMD 0.43 SDs, 95% CI 0.32t0 0.54; P v
< 0.001; eight studies; 1436 participants). However, this effastnot sustained at school age (IQ: SMD 0.18 SDs, 95%
Cl-0.08 t0 0.43; P value = 0.17; five studies; 1372 participants). Heterogeneity between studies for cognitive outcom
at infancy and at school age was significant. With regards to motor outcometa;amalysis of 12 studies showed a
significant effect in favour of early developmental interventions at infancy only; however, this effect was small (motot
scale DQ: SMD 0.10 SDs, 95% CI 0.01 to 0.19; P value = 0.03; 12 studies; 1895 participaets)wds nffted on

the rate of cerebral palsy among survivors (risk ratio (RR) 0.82, 95% CI 0.52 to 1.27; seven studies; 985 participar
Little evidence showed a positive effect on motor outcomes in the long term, but only five included studies reportec
outcomes at preschool age (n = 3) or at school age (n = 2).

AUTHORS' CONCLUSIONS: Early intervention programmes for preterm infants have a positive influence on cogn
and motor outcomes during infancy, with cognitive benefits persisting into prescagel A great deal of
heterogeneity between studies was due to the variety of early developmental intervention programmes tested and tc
gestational ages of included preterm infants; thus, comparisons of intervention programmes were limited. Furthel
researt is needed to determine which early developmental interventions are most effective in improving cognitive
and motor outcomes, and to discern the longerm effects of these programmes.

PMID: 26597166 [PubMedndexed for MEDLINE]

Effect of parent-delivered action observation therapy on upper limb function ianilateral cerebral palsy: a
randomized controlled trial.

Kirkpatrick E, Pearse J, James P, Basu A

Dev Med Child Neurol. 2016 Mar 31. doi: 10.1111/dmcn.13109. [Epub ahead of print]

AIM: To determine whether hombased, parentelivered therapy comprising actioobservation (AO) and repeated
practice (RP) improves upper limb function midran RP alone in children with unilateral cerebral palsy (UCP).
METHOD: Design: sinddénded pardlel-group randomized controlled trial with:1 allocation comparing AO+RP
(intervention) with RP alone (controRRandomization: computegenerated, with allocation concealment by opaque
sequentiallynumbered envelopes.

SETTING: northern England, August?to September 2013.
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PARTICIPANTS: 70 children with UCP; mean age 5.6 years (SD 2.1), 31 female.

INTERVENTION: hotbased activities were provided, tailored to interests and

abilities.

DURATION: 15 minutes/day, 5 days/week for 3 months.

ASSESSMENTS: Assisting Hand Assessment (AHA; primary outcome measure), M&disessmeent 2 (MA2), and
ABILHANEXids at baseline, 3 months, and 6 months.

RESULTS: Outcome data was available at 3 months for 28 children in theghtpRIPd 31 controlg&nd at 6 months
for 26 and 28 children respectively. Thevere no betweergroup differences in AHA, MA2, or ABILHANGS at 3 or
6 months versus baseline (all p>0.05). Combisggdup improvements (p<0.001), observed AHA and MA2 at 3
months, weremaintained at 6 months. ABILHANIIs also showeithprovement at 3 months (p=0.003), maintained
at 6 months.

INTERPRETATION: Padmlivered RP (with or without AO) improves upper lifabction and could supplement
therapist input.

© 2016 The Authors. Delopmental Medicine & Child Neurology published by John

Wiley & Sons Ltd on behalf of Mac Keith Press.

PMID: 27038153 [PubMeds supplied by publisher]

Effects of strength training program on hip extensors and knee extensors stregtower limb in dildren with
spastic diplegic cerebral palsy.

Aye T, Thein S, Hlaing T

J Phys Ther Sci. 2016 Jan;28(2}&doi: 10.1589/jpts.28.671. Epub 2016 Feb 29.

[Purpose] The purpose of this study was to determine whether strength trapmimgyams for hip ex@nsors and knee
extensors improve gross motor functionaildren with cerebral palsy in Myanmar.

[Subjects and Methods] Forty childré2b boys and 15 girls, mean age: 6.07 + 2&as) from National Rehabilitation
Hospital, Yangon, Myanmar, who had been diagnosed with spastic diplegic cgral®yl Gross Motor Classification
System | and |l participated in aMeekstrength training program (45 minutes per day, 3 days per week) on hip and
kneeextensors. Assessntemas made, before and after intervention, of the amountaining weight in pounds, as
well as Gross Motor Function Measure (GMEensions D (standing) and E (walking, running, jumping).
[Results] All scordsad increased significantly after the etigthtraining program.

[Conclusion] Aimple method of strengtiiraining program for hip and knee extensors might léadmproved muscle
strength and gross motor function in children with spasifgegic cerebral palsy.

Free PMC Article

PMCID: PMC4793031

PMID: 27065561 [PubMed]

Effectiveness of Constraint induced movement therapy as compared to bimathedapy in Upper motor function
outcome in child with hemiplegic Cerebral palsy.

Zafer HAmjad I, Malik AN, Shaukat E

Pak J Med Sci. 2016 Jaeb;32(1):184. doi: 10.12669/pjms.321.8491.

OBJECTIVE: This study aims at determining the effectiveness of constraint imdweadent therapy as compared to
bimanual therapy for improving functional statuis children with hemiplegic cerebral palsy.

METHODS: This study was a randomized control trial, children (n = 20pagtic hemiplegic cerebral palsy was
randomly allocatd to CIMT (constrainbhduced movement therapy) and BMT (bimanual therapy) group. The children
with spastic hemiplegia, age between 1.5 and 12 year and having 10 degrees adxteigtion and 10 degrees of
finger extension were included in study. Treatrheegime was two hours of daily training six days a week for two
weeks. Constraintvas applied to CIMT group for six hours. The outcome tool QUEST was ulsaselore and post
treatment assessment.

RESULT: CIMT had superior outcome as compared to Bikiprioving functionaktatus (p=0.007). On QUEST tool
grasp and dissociated movements results weignificant (p=0.005) and (p=0.028) respectively. Weight bearing and
protectiveextension resulted in no significant outcome (p=0.080) and (p=0r&4Pectively. Dissociated movements
and grasp are significantly improved kibere is no difference for weight bearing and protective extension in CIMT
treated group as compared to BMT treated group.
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CONCLUSION: CIMT approach is better in improving functionad efathild withcerebral palsy as compared to BMT.
Significant improvement in grasp addésociated movement is noted in group of CIMT while there was no significant
improvement in weight bearing and protective extension in CIMT group wberpared toBMT. CIMT is considered
the appropriate treatment approach familateral conditions while BMT for bilateral conditions.

Free PMC Article

PMCID: PMC4795864

PMID: 27022371 [PubMed]

Effectivenesof motor interventions in infants with cerebral palsy: a systematieview.
Morgan C, Darrah J Gordon AM, Harbourne R, SpittlelinsorR, Fetters L
Dev Med Child Neurol. 2016 Mar 29. doi: 10.1111/dmcn.13105. [Epub ahead of print]

AIM: Tosystematically review the evidence on the effectiveness of mottarventions for infants from birth to 2
years with a diagnosis of cerebglsy or at high risk of it.

METHOD: Relevant literature was identified by searching journal article dataf@de#ded, Embase, CINAHL,
Cochrane, Web of Knowledge, and PEDro). Selectitaria included infants between the ages of birth and 2 years
diagnosed withor at risk of, cerebral palsy who received early motor intervention.

RESULTS: Thifiyur studies met tle inclusion criteria, including 10 randomizembntrolled trials. Studies varied in
quality, interventions, and participaninclusion criteria. Neurodevelopmental therapy was the most common
interventioninvestigated either as the experimental or contresgnment. The twmterventions that had a moderate

to large effect on motor outcomes (Cohe@ffect size>0.7) had the common themes of cliilidiated movement,
environmentmodification/enrichment, and taskpecific training.

INTERPRETATION: The pubtishvidence for early motor intervention is limited thye lack of higkguality trials.
There is some promising evidence that eanligrvention incorporating childnitiated movement (based on moter
learningprinciples and task specificity), parental edtion, and environmentnodification have a positive effect on
motor development. Further researchdeucial.

© 2016 Mac Keith Press.

PMID: 27027732 [PubMeds supplied by publisher]

Effects of selcontrol and instructorcontrol feedback on motor learing inindividuals with cerebral palsy.
Hemayattalab R
Res Dev Disabil. 2014 Nov;35(11):27@6doi: 10.1016/j.ridd.2014.07.006. Epub 2014 Jul 31.

In this study we investigated the effects of "setintrol and instructoicontrol feedback” on motorlearning in
individuals with cerebral palsy (CP). For ti@ason 22 boy students with CP type | (12.26+3.11 years of age) were
chosen. Theyvere put into seHcontrol feedback, instructecontrol feedback and contrajroups. All participants
practiced datthrowing skill for 5 sessions (4 bloaKs trails each session). The satitrol group received knowledge

of results(KR) feedback for half of their trials whenever they wanted. ifiseructor-control group received KR
feedback after half of both theigood andbad trails. The control group received no feedback for any trails. The
acquisition test was run immediately at the end of each practice sessiotaghilock) and the retention and transfer
tests were run 24h following thacquisition phase. falyses of variance with repeated measures and Post hoc tests
were used to analyze the data. According to the results of this stndigiduals with CP have the ability of acquiring
and retaining a new motoskill. Also, it was found that setbntrol feadback is effective thamstructor-control
feedback on learning of a motor task in individuals with Ck» éise average population. These findings show that
rules regarding feedback alspply to people afflicted with CP.

Copyright © 2014 Elsevier Ltdl Aghts reserved.

PMID: 25086427 [PubMedndexed for MEDLINE]

Feasibility of using a large amplitude movement therapy to improve ambulatory function in children with cerebral
palsy.

Hickman R, Ofek JS, Lee SP, Blahovec A, Kuiken A, Riggins H, McClellan JR.

Physiother Theory Pract. 2015;31(6):382loi: 10.3109/09593985.2015.1011295. Epub 2015 Jul 8.

Cerebral palsy (CP) is the most common cause of motor disability among children. kirdtette exists regarding
the efficacy of traditional rehabilitation strategies on improving ambulatory function in this population. The purpose
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of the study was to investigate the feasibility and sherim effects of a novel large amplitude movement tapy on
ambulatory functions in children with CP. Tempesphtial gait characteristics were examined before and after a single
AVOSNDSY A2y a484aA2ys NBLEAOFGSR 20SN] FAOS OKAf RNB
Classificatiorsystem Levelsll, participated. Baseline gait parameters were obtained as the participant walked across
an instrumented walkway at sedelected and fast speeds. Children then participated in@20 YAY Ay (S|
focused on making body and limb maonents as large as possible with gait assessment repeated immediately. All
children tolerated testing and therapy with no adverse effects. Outcomes after one intervention included: significantly
greater stride velocity; reduced double support time; andagee stride length after training for three of the five
participants. Results for this pilot study suggested that the large amplitude movement therapy was feasible for childre
with CP. There is a need for a larger scale study to determine if the pratotble effective at an appropriate clinical
dose.

PMID: 26154826 [PubMedndexed for MEDLINE

GAME (GoalsActivity - Motor Enrichment): protocol of a single blind randomisedntrolled trial of motor training,
parent education and environmental enriament for infants at high risk of cerebral palsy.

Morgan C Novak I, Dale RC, Guzzetta A, Badawi N.

BMC Neurol. 2014 Oct 7;14:203. doi: 10.1186/s128BB0203-2.

BACKGROUND: Cerebral palsy is the most common physical disability of clalttheadydetection is possible using
evidence based assessments. System@igews indicate early intervention trials rarely demonstrate efficacy for
improving motor outcomes but environmental enrichment interventions appg@amising. This study is built on a
previous pilot study and has been designedassess the effectiveness of a gealriented motor training and
enrichmentintervention programme, "GAME", on the motor outcomes of infants at very hgghof cerebral palsy
(CP) compared with standard commuynhiased care.

a9¢l h5{k59{LDbY ! (62 3INRIzZIZ &A Yy 3wl bedcontiuttBd. Bldibye Rantsh & ¢
are those diagnosed with CP or designatedHigh risk of CP" on the basis of the General Movements Assessment
and/or abnormal neuroimaging. A physiotherapist and occupational therapist will delh@me-based GAME
tervention at least fortnightly until the infant's firsbirthday. The intervention aims to optimize motor function and
engage parents indevelopmental activities aied at enriching the home learning environmeRtimary endpoint
measures will be taken Meeks after intervention commencesith the secondary endpoint at Irdonths and

24 months corrected age. The primaoptcome measure will be the Peabody Developmémtator Scale second
edition. Secondary outcomes measures include the Gross Motor Function Measure, 8eglley of Infant and Toddler
Development, Affordances in the Home Environment Kbotor Development- Infant Scale, and the Canadian
Occupational PéormanceMeasure. Parent welbeing will be monitored using the Depression Anxiety and

Stress Scale.

DISCUSSION: This paper presents the background, design and intervention protocol of a randomised trial of a ¢
driven, motor learning approach with custised environmental interventions and parental education for young
infants at high rislof cerebral palsy.

TRIAL REGISTRATION: This trial is registered on the Australian New Zealand

Clinical Trial register: ACTRN12611000572965.
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Intervention for an Adolescent With Cerebral Palsy During Period of Accelerated Growth.
Reubens R, Silkwoesherer DJ.
Pediatr Phys The2016 Spring;28(1):1125. doi: 10.1097/PEP.0000000000000223.

PURPOSE: The purpose of this case report was to describe changes in body functions and structures, activities,
participation after a biweekly r@eek program of home physical therapy and gufherapy using a weighted
compressor belt.

PARTICIPANT: Ayi€arold boy with spastic diplegic cerebral palsy, Gross Motor Function Classification System leve
I, was referred because of accelerated growth and functional impairments that limited dtiljies.
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OUTCOME MEASURES: The Modified Ashworth Scale, passive range of mvitiate 1Walk Test, Timed Up and
Down Stairs, Pediatric Balance Scale, Pediatric Evaluation of Disability Inventory Computer Adaptive Test, &
Dimensions of Mastery Questinaire 17 were examined at baseline, 5, and 10 weeks.

OUTCOMES: Data at 5 and 10 weeks demonstrated positive changes in passive range of motion, balance, stren
functional activities, and motivation, with additional improvements in endurance and spitexd10 weeks.

CLINICAL IMPLICATIONS: This report reveals enhanced body functions and structures and activities and impre
participation and motivation.

PMID: 27088701 [PubMedn process]

Multiple Treatments of Pediatric Constraidhduced Movement Therapy (pCIMT):@inical Cohort Study.
DeLuca SRamey K, Trucks MR, Wallace DA
Am J Occup Ther. 2015 Nogc;69(6):6906180010. doi: 10.5014/ajot.2015.019323.

Pediatric constrainrtnduced movement therapy (pCIMT) is one of the meffitacious treatments for children with
cerebral palsyCP). Distinctiveomponents of pCIMT include constraint of the less impaired upper extremity (UE),high
AyGSyaride GKSNI LR F2N) G6KS Y2NB A YiadmtiN Weeks) dusedofkshapingK N.
techniques combined with repetitive $& practice, and bimanual transfer. A critical issue is whether multiple
treatments of pCIMT produce additional benefit. In a clinical cohort (mean age = 31 n28 diildren with
asymmetrical CP whose parents sought multiple pCIMT treatmehis,childen gained a mean of 13.2 (standard
deviation [SD] = 4.2) new functiorsdills after Treatment 1; Treatment 2 produced a mean of 7.3 (SD = 4. Bkilksy

and Treatment 3, 6.5 (SD = 4.2). These findings support the conclhatomultiple pCIMT treatmerst can produce
clinically important functional gainfor children with hemiparetic CP.

Copyright © 2015 by the American Occupational Therapy Association, Inc.
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Practical Recommendations for Rob#issisted Treadmill Therapy (Lokomat) @hildren with Cerebral Palsy:
Indications, Goal Setting, and Clinidahplementation within the WHGICF Framework.

Tabea Aurich-&dwuler),Warken B, Graser JV, Ulrich T, Borggra¢feihen F, MeyeHeim A, van Hedel HJ, Schroeder
AS

Neuropediatrics. 2015 Aug;46(4):288. doi: 10.1055/490351550150. Epub 2015 May 26.

Active participation and the highest level of independedueng daily livingre primary goals iNeurorehabilitation.
Therefore, standing and walking are kiactors in many rehabilitation programs. Despite inconclusive evidence
considering the best application and efficacy of robotic tools in the fielgedtfatric neurorehabilitation, robotic
technologies have been implementeddomplement conventional therapies in recent years. A group of experienced
therapists and physicians joined in an "expert panel." They compareddliital application protocols, stussed
recurring open questions, and developegperiencebased recommendations for robatssisted treadmill therapy
(exemplified by the Lokomat, Hocoma, Volketswil, Switzerland) with a focahiloinen with cerebral palsy. Specific
indications and therpeutic goals weralefined considering the severity of motor impairments and the International
Classification of Functioning, Disability and Health framework (ICF). After five meetings, consensus was found &
recommendations for the implementation ofobot-assisted treadmill therapy including postsurgery rehabilitation
were proposed. This article aims to provide a comprehensive overview on therapeutical applications in a fas
developing field of medicine, where scientific evidencgtilsscarce. These cemmendations can help physicians and
therapists to plarthe child's individual therapy protocol of robassisted treadmill therapy.

Georg Thieme Verlag KG Stuttgart - New York.

PMID: 26011438 [PubMedndexed for MEDLINE]

Standing Programs to Promotdip Flexibility in Children With Spastic Diple@@erebral Palsy.
MaciasMerlo L, BagurCalafat C, Girabetiarrés M, Stuberg WA.

Pediatr Phys Ther. 2015 Fall;27(3):248loi: 10.1097/PEP.0000000000000150.

Comment in Pediatr Phys Ther. 2015 Fall;27(3):249.
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PURPOSE: To investigate the effects of a standing program on the range of (Rddit) of hip abduction in children
with spastic diplegic cerebral palsy.

METHODS: The participants were 13 children, Gross Mratoctional ClassificatioBystem level Ill, who received
physical therapy and a daily standing prograsing a custonrfabricated stander from 12 to 14 months of age to the
age of Syears. Hip abduction ROM was goniometrically assessed at baseline apeaat5

RESULTS: Baseline hip abduction was 42° at baseline and 43° at 5 years.

CONCLUSIONS: This small difference was not clinically significant,darmdiustrate that it was possible to maintain
hip abduction ROM in the spastidductor muscles of cldten with cerebral palsy with a daily standing progmming
the children's first 5 years of development.

PMID: 26020594 [PubMedndexed for MEDLINE]

Three Case Reports of Successful Vibration Therapy of the Plantar Fas@pdsticity Due taCerebral Palsy.ike
Syndrome, Fetallype Minamata Disease

Usuki FTohyama S.

Medicine (Baltimore). 2016 Apr;95(15):e3385. doi: 10.1097/MD.0000000000003385.

Fetaltype Minamata disease is caused by the exposure to high concentrationsthf/imercury inthe fetal period

and shows cerebral paldike clinicalfeatures. Relief of spasticity is a major task of rehabilitation to improve their
activities of daily living.Here we report the effect of letegm vibrationtherapy on bilateral lowefimb spasticityin 3
patients with fetaltype Minamatadisease. We used a simple, inexpensive, and noninvasive approach witinéland
GAONI GA2Y YlFaal3aSNBRI gKAOK ¢ SNBupl LUy MAFRS didx KEK $ FHHS 10y
after the first treatment and resulted ifbetter performance of the repetitive facilitation. Vibration therapy for 1 year
improved Modified Ashworth Scale for the ankle flexors in 2 cases. The lajpmitéahproved and gait speed increased
in another case. Continued vibratitmerapy for another 1 year further improved Modified Ashworth Scale score and
range of motion of ankle dorsiflexion in 1 case. This case showed the decerapttlide of soleus Heflex after the
15-minute vibration therapy, suggestirtbat " -motor neuronexcitability was suppressed.Vibration therapy using a
hand-held vibration massager may offer safe and effective treatmenioi@er-limb spasticity in patients with chronic
neurological disorders.
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Orthéses

Comparison of 2 Orthotic Approaches in Children With Cerebral Palsy.

Wren TA, Dryden JW, Mueske NM, Dennis SW, Healy BS, Rethlefsen SA.
Pediatr Phys Ther. 2015 Fall;27(3):283 doi:10.1097/PEP.0000000000000153.
Commentin  Pediatr Phys Ther. 2015 Fall;27(3):226.

PURPOSE: To compare dynamic afdde orthoses (DAFOs) and adjustable dynamic response (ADR}fewikle
orthoses (AFOSs) in children with cerebral palsy.

METHODS: A totaf 10 children with cerebral palsy-( years; 6 at Gross Motor Function Classification System level
I, 4 at Gross Motor Function Classification System level 1) and crouch and/or equinus gait wore DAFOARWSADR
each for 4 weeks, in randomized erd Laboratorybased gait analysis, walking activity monitor, and pareported
guestionnaire outcomes were compared among braces and barefoot conditions.

RESULTS: Children demonstrated better stride lengt#121dm), hip extension (2F°), and swingohase dorsiflexion
(9%17°) in both braces versus barefoot. Pughpower (0.3 W/kg) and knee extension (5°) were better in APRS
than in DAFOs. Parent satisfaction and walking activity (742 steps per day, 43 minutes per day) were higher for DAF
CONCUSIONS: ARRFOs produce better knee extension and poffhpower; DAFOs produce more normal ankle
motion, greater parent satisfaction, and walking activity. Both braces provide improvements over barefoot.

PMID: 26035652 [PubMedndexed for MEDLINE]

Effects of different seating equipment on postural control and upper extremity function in children with cerebral
palsy.
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Prosthet Orthot Int. 2016 Mar 29. pii: 0309364616637490. [Epub ahead of print]
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BACKGROUND: Adaptivetsaasupports for cerebral palsy are recommended to develop and maintain optimum
posture, and functional use of upper extremities.

OBJECTIVES: To compare the effectiveness of different seating adaptations regarding postural alignment and rele
functionsand to investigate the effects of these seating adaptations on different motor levels.

STUDY DESIGN: Prospective study.

METHODS: A total of 20 children with spastic cerebral palsy (Gross Motor Function Classification -Systene 3
included. Postural cdrol and function (Seated Postural Control Measure, Sitting Assessment Scale) were measure
in three different systems: standard chair, adjustable seating system and custaia orthosis.

RESULTS: In results of all participants ungrouped, there was ficaignilifference in most parameters of both
measurement tools in favor of custemade orthosis and adjustable seating system when compared to standard chair
0L ¢ nodnamT0O® ¢KSNBE g1Fa I RAFFSNBYOS | Y2y aurdrgsilSs NIJS y
Level 4 when subjects were grouped according to Gross Motor Function Classification System levels. A difference \
observed between standard chair and adjustable seating system in foot control, arm control, and total Sitting
Assessmentcale scores; and between standard chair and custeade orthosis in trunk control, arm control, and
total Sitting Assessment Scale score in Level 4. There was no difference in adjustable seating system anthdestom
orthosis in Sitting Assessment Scalyy (KA & 3INRdzZL) 2F OKAf RNBY 6L f nodamt
CONCLUSION: Although custorade orthosis fabrication is time consuming, it is still recommended since it is custom
made, easy to use, and legost. On the other hand, the adjustable seating system can be modifiedding to a
patient's height and weight.

CLINICAL RELEVANCE: It was found that Gross Motor Function Classification System Level 4 children benefitted
from the seating support systems. It was presented that standard chair is sufficient in providilngaba@alignment.

Both custoramade orthosis and adjustable seating system have pros and cons and the best solution for each will b
dependent on a number of factors.

© The International Society for Prosthetics and Orthotics 2016.
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Effect of Knee Orthoses on Hamstring Contracture in Children With Cerebral Pdldtiple SingleSubject Study
Pediatr Phys Ther. 2016 Mar 29. [Epub ahead of print]
LaesskeAlkema KEek MN.

PURPOSE: To examine the effedtrafe orthoses on extensibility of themstrings in children with spastic cerebral
palsy (CP).

METHODS: The shaerm effects of knee orthoses on passive range of mo{R@OM), spasticity, and gross motor
function of the hamstrings. Ten children witspastic CP, aged 5 to 14 years, at Gross Motor Function Classification
Systemlevels | to V, were followed. The orthoses were worn for a minimum of 30 minutes day, 5 days per week, durin
the intervention period of 8 weeks.

RESULTS: Visual analysis usin@tteeStandard Deviation Band Method supportegrovements in passive ROM for

all 20 hamstring muscles and in 12 of 14 kegnsion measurements. Analyses with the Wilcoxon signed rank test
confirm theindividual results and support a significant increas hamstring muscles (P.605) and knee extension
(right: P =.028; left: P =.018) compared with baseline.

CONCLUSIONS: In children with spastic CP, 8 weeks of treatment with knee aémosegrove extensibility of the
hamstrings.

PMID: 27027243 [Piued - as supplied by publisher]

Stimulation cérébrale- Stimulation neurosensorielle

Brain stimulation and constraint for perinatal stroke hemiparesis: The PLAEHEMPS Trial.
Kirton A, Andersen J, Herrero M, Netfgjuirre A, Carsolig Damiji O, KeesJ, Mineyko A, Hodge J, Hill MD
Neurology. 2016 Mar 30. pii: 10.1212/WNL.0000000000002646. [Epub ahead of print]

OBJECTIVE: To determine whether the addition of repetitive transcranial magsttmlation (rTMS) and/or
constraintinduced movementherapy (CIMT) to intensii@erapy increases motor function in children with perinatal
stroke andhemiparesis.
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METHODS: A factordésign, blinded, randomized controlled tri@linicaltrials.gov/NCT01189058) assessed rTMS
and CIMT effects in hemiparetihildren (aged 4.9 years) with MRtonfirmed perinatal stroke. All completed2a
week, goaldirected, peersupported motor learning camp randomized to dailysS, CIMT, both, or neither. Primary
outcomes were the Assisting Hand Assessmaadtthe CanadimOccupational Performance Measure at baseline, and
1 week, 2 and6 months postintervention. Outcome assessors were blinded to treatment. Integiiey analyses
occurred after 12 and 24 participants. Intentitmtreat analysis examined treatment effeatser time (linear mixed
effects model).

RESULTS: All 45 participants completed the trial. Addition of rTMS, CIMT, alohbtld the chances of clinically
significant improvement. Assisting HaAdsessment gains at 6 months were additive and largestiiits + CIMT (
coefficient = 5.54 [2.58.51], p = 0.0004). The camp alone produced lamgEovements in Canadian Occupational
Performance Measure scores, maximal aménths (Cohen d = 1.6, p = 0.002). Qualityife scores improved.
Interventionswere well tolerated and safe with no decrease in function of either hand.

CONCLUSIONS: Hemiparetic children participating in intensive, psychosbalzlitation programs can achieve
sustained functional gains. Addition of CIMid rTMS increases the chasaaf improvement.

CLASSIFICATION OF EVIDENCE: This study provides Class Il evidence thaflédaghbimgCIMT enhance therapy
induced functional motor gains in children witroke-induced hemiparetic cerebral palsy.

© 2016 American Academy of Neurology.
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Effects of neuromuscular electrical stimulation on the wrist and finger flexgpasticity and hand functions in
cerebral palsy.

CPERPI3IINBY a¢s bl l1ALREfdz , NT SNI DCEZ 91AT ¢X mi3IANBA
Pediatr Neurol. 2014 Sep;51(3):260d0i:10.1016/j.pediatrneurol.2014.05.009.Epub 2014 May 21.

PURPOSE: To evaluate the effects of neuromuscular electrical stimulation orangistof motion, wrist and finger
flexor spasticity, and hand functionspatients with unilateral cerebral palsy.

METHOD: Twentfour children with unilateral spastic cerebral palsy (14 boys d4@djirls) between the ages of 5 and
14 years were randomized into neuromuscugéctrical stimulation and control groups. Conventional exercises were
applied,and static volawrist-hand orthosis was administered to all patients 5 dayseak for 6 weeksAdditionally,
30-minute neuromuscular electrical stimulatiosessions were applied to the wrist extensor muscles in the
neuromusculaelectrical stimulation group. Patients weeevaluated by Zancolli Classificati8ystem, Manual Ability
Classification System, and Abilhaikidls Test.

RESULTS: Compared with baseline, a significant increase was evident wigitietension angle at the fourth and
sixth weeks in both group@ll P <0.001), more prominent in the neuromuscular electrical stimulation group at the
fourth and sixth weeks (P = 0.015 and P = 0.006, respectively). A decreasdesesa®d in the spasticity values in the
neuromuscular electrical stimulatiogroup at he fourth and sixth weeks (P = 0.002 and P = 0.001, respectively) and
in the control group only at the sixth week (P = 0.008). Abilkgidd valuesmproved only in the neuromuscular
electrical stimulation group (P < 0.001).

CONCLUSION: Neuromuscular eieal stimulation application in addition twonventional treatments is effective in
improving active wrist range of motiogpasticity, and hand functions in cerebral palsy.

Copyright © 2014 Elsevier Inc. All rights reserved.
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Extracorporeal shockwave therapy (ESWT) benefits in spastic childrenaeitbbral palsy (CP).
Mirea A, Onose G, Padure L, Rosulescu E
J Med Life. 2014;7 Spec No. 3:B27

INTRODUCTION: ESWT refers to the use of Shock Waves in prediiee. It wasused as an important tool in
spasticity management of children with CP. The @frour study was to evaluate the effect of a 3 session of ESWT on
spastic uppeand lower limbs muscles in children with CP.

METHODS: Sixtigiree children (3oys and 26 girls), mean age 99.57+53n7dnths, were included in the study. We
used focused ESWT, applied in 3 sessitumisg the admission of each child, on the mainly affected muscles, using
the same parameters on all patients (energd.15 mJ/mm2shot dose- 500 shockskession, frequency10 Hz). All
patients were assessed two times: onceadtmission (before any physical or ESWT appliance) and second, at discharge
(after receiving the entire prescribed treatment), following: Modified Ashwortl&(MAS), Gross Motor Function
Science Infos Paralysie Cérébrasatil 2016 FONDATION MOTRICE 67 rue Vergniaud 75013 Parisl +33 53
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Classification System (GMFCS), Gross Motor FuMeasure 66 (GMFMG6) and also a Questionnaire on Pain caused
by spasticity (QPS).

RESULTS: We found a better and significant decrease of MAS level in theréz88dTgrolp, thus leading to a
concomitant decrease of QPS score and mlsmease of GMFM6 score.

CONCLUSION: ESWT, applied in 3 sessions, with 0.15 mJ/ mm2, using 500 shacks1thidz as frequency may
decrease children spasticity level and pain causedt byd improve the gross motor function.
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Transcranial direct current stimulation during treadmill training ichildren with cerebral palsy: a randomized
controlled doubleblind clinical trial.

Grecco LAde Almeida Carvalho Duarte Mendorgca ME, Cimolin \Galli M, Fregni F, Santos Oliveira C

Res Dev Disabil. 2014 Nov;35(11):28460i: 10.1016/j.ridd.2014.0730. Epub 2014 Aug 6.

Impaired gait constitutes an important functional limitation in children vagnebral palsy (CP). Treadmill training has
achieved encouraging resultsgarding improvements in the gait pattern of this population. Moreowemscranial
direct current stimulation (tDCS) is believed to potentiate thgults achieved during the motor rehabilitation process.
The aim of the present study was to determine the effect of the administration of tDCS during tre&emithg on
the gait pattern of children with spastic diparetic CPdduble-blind randomized controlled trial was carried out
involving 24 childrenvith CP allocated to either an experimental group (active anodal tDCS [1mA] over the primary
motor cortex of the dominant émisphere) or control group (placetDCS) during ten 2(hin sessions of treadmill
training. The experimental groupgxhibited improvements in temporal functional mobility, gait variables
(spatiotemporal and kinematics variables). The results were mairdaine month after the end of the intervention.
There was a significant changedarticospinal excitability as compared to control group. In the present stilngy,
administration of tDCS during treadmill training potentiated the effectsnotor trainingin children with spastic
diparetic CP.

Copyright © 2014 Elsevier Ltd. All rights reserved.

PMID: 25105567 [PubMedndexed for MEDLINE]

Réalité virtuelle- Jeux video

A Virtual Environment to Improve the Detection of Or&lacial Malfunction irChildrenwith Cerebral Palsy.
Martin-Ruiz ML, MaximeBocanegra N, Lun®liva L
Sensors (Basel). 2016 Mar 26;16(4). pii: E444. doi: 10.3390/516040444.

The importance of an early rehabilitation process in children with cerebral @PR)is widely recognized. Gretone
hand, new and useful treatment tools sual rehabilitation systems based on interactive technologies have appeared
for rehabilitation of gross motor movements. On the other hand, from the therapeptiint of view, performing
rehabilitation exera@es with the facial muscles canprove the swallowing process, the facial expression through the
management omuscles in the face, and even the speech of children with cerebral paisiever, it is difficult to find
interactive games to improve the detgon andevaluation of orafacial musculature dysfunctions in children with CP.
Thispaper describes a framework based on strategies developed for interactive sgames that is created both for
typically developed children and children wittsabiliies. Four interactive games are the core of a Virtual Environment
calledSONRIE. This paper demonstrates the benefits of SONRIE to monitor chddaéfasial difficulties. The next
steps will focus on the validation of SONRIEarry out the rehabildtion process of ordlacial musculature in children
with cerebral palsy.
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Navigation of a Virtual Exercise Environment with Microsoft KinectRgoplePoststroke or with Cerebral Palsy.
Pool SM, Hoyle JM, Malone LA, Cooper L, Bickel CS, McGumn@er JH, Eberhardt AW
Assist Technol. 2016 Apr[Bpub ahead of print]
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One approach to encourage and facilitate exercise is through interagitbrvirtual environments. The present study
assessed the utility of Microsoft Kinecas an interface for choosing between multiple routes within a virtual
environmentthrough body gestures and voice commands. The approach was successfully tedt2dndividuals
poststroke and 15 individuals with CP. Participants rated tpenception of difficulty in completing each gesture
using a gpoint Likert scalequestionnaire. The "most viable" gestures were defined as those with avelageess
rates of 90% phigher and perception of difficulty ranging between edsyery easy. For those with CP, hand raises,
hand extensions, and head ngeéstures were found to be most viable. For those ggisbke, the most viable

gestures were torso twists, head nods veal as hand raises and hand extensiasmg the less impaired hand. Voice
commands containing two syllables were viapt85% successful) for those pastoke; however, participants with
CP weraunable to complete any voice commands with a high sucedes This studglemonstrated that Kinect may
be useful for persons with mobility impairmentsitdgerface with virtual exercise environments, but the effectiveness
of the various gestures depends upon the disability of the user.

PMID: 27057790 [PubMeds supplied by publisher]

Thé&apie cellulaire Médecine regénérative

Stem cell therapy for cerebral palsy.

Dan B.

Dev Med Child Neurol. 2016 May;58(5):424. doi: 10.1111/dmcn.13121.
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Human allogeneic ABO/RHdentical umbilical cord blood cells in the treatment of juvenile patients with cerebral
palsy.

Romanov YA, Tarakanov OP Radaev SM, Dugina TN, Ryaskase®kaya AN, Morozova YV, Khachatrygn W
Lebedev KE, Zotova NBirkova ASSkhikh GT, Smirnov VN

Cytotherapy. 2015 Jul;17(7):968. doi: 10.1016/j.jcyt.2015.02.010. Epub 2015 Mar 17.

BACKGROUND AIMS: The term "cerebral palsy" (CP) encompasseymdamyes that emerge from brain damage

at early stages of ontogenesis and manifest as the inability to retain a normal body position or perform controllec
movements. Existing methods of CP treatment, including various rehabilitation strategies and |sargica
pharmacological interventions, are mostly palliative, and there is no specific therapy focused on restoring injured brai
function.

METHODS: During a pgsgistration clinical investigation, the safety and efficacy of intravenous infusion of iadlmge
human leukocyte antigen (HL-Ahmatched umbilical cord blood (UCB) cells were studied in 80 pediatric

patients with cerebral palsy and associated neurological complications. Patients received up to 6 intravenous infusio
of ABO/RRidentical, red blod celldepleted UCB cells at an average dose of»280(6) viable cells perinfusion.
RESULTS: Patients were followed f@&63months, and multiple cell infusions did not cause any adverse effects. In
contrast, in most patients who received four or mdtkCB cell infusions, positive dynamics related to significant
improvements in neurological status and/or cognitive functions were observed.

CONCLUSIONS: The results confirm that multiple intravenous infusions of allogeneicid@&®iBd UCB cells may

be a safe and effective procedure and could be included in treatment and rehabilitation programs for juvenile patients
with cerebral palsy.

Copyright © 2015 International Society for Cellular Therapy. Published by

Elsevier Inc. All rights reserved.
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Exosquelette

A Trunk Support System to Identify Posture Control Mechanisms in Populati@tking Independent Sitting.
Goodworth AD, Wu YH, Felmlee D, Dunklebarger E, Saavedra S.
IEEE Trans Neural Syst Rehabil Edi6 Mar 24. [Epub ahead of print]

Populations with moderatéo-severe motor control impairments often exhiliégraded trunk control and/or lack the
ability to sit unassisted. Theg®pulations need more research, yet their underdeveloped trunk comtniplicates
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identification of neural mechanisms behind their movements. pinose of this study was to overcome this barrier
by developing the firstnulti-articulated trunk support system to identify visual, vestibular, and

proprioception contributions tgposture in populations lacking independesitting. The system provided external
stability at a usespecific level on th&runk, so that body segments above the level of support required active posture
control. The system included a tilting surface (cohéd via servomotor) as atimulus to investigate sensory
contributions to postural responses. Frequemegponse and coherence functions between the surface tilt and trunk
support were used to characterize system dynamics and indicated that sutfiteevere accurately transmitted up

to 5Hz. Feasibility of collecting kinematic datgoarticipants lacking independent sitting was demonstrated in two
populations: twatypically developing infants, ~ months, in a longitudinal study (8 sessi@ash)and four children
with moderateto-severe cerebral palsy (GMFCS/)IIAdaptability in the system was assessed by testing 16 adults
(ages 183). Kinematic responses to continuous pseudorandom surface tilts were evalaateds 0.042Hz and
gualitative feedback indicated that the trunk support arglimulus were comfortable for all subjects. Concepts
underlying the system enableoth research for, and rehabilitation in, populations lacking independéting.

PMID: 27046877 [PubMeds supplied by puisheq

Autres methodes

Efficacy and safety of acupuncture in children: an overview of systemaigews.
Yang C, Hao Z, Zhang LL, Guo Q
Pediatr Res. 2015 Aug;78(2):392doi: 10.1038/pr.2015.9Epub 2015 May 7.

In recent years, acupuncture haxreasingly being integrated into pediathiealth care. It was used on ~150,000
children (0.2%). We aim to update teeidence for the efficacy and safety of acupuncture for children and evaluate
the methodological qualities of these studies to improveufe research in thisrea. We included 24 systematic
reviews, comprising 142 randomized controlkeidls (RCTs) with 12,787 participants. Only 25% (6/24) reviews were
consideredi 2 ©0S KA 3JIK | dzI f Agladty systematicreviewss and Ceabesystenatic B¥iews tend to
yield neutral or negative results (P = 0.052, 0.68pectively). The efficacy of acupuncture for five diseases (Cerebral
Palsy(CP), nocturnal enuresis, tic disorders, amblyopia, and pain reductipmrigsing. It was uciear for hypoxic
ischemic encephalopathy, attention defidilyperactivity disorder, mumps, autism spectrum disorder (ASD), asthma,
nausea/vomiting, and myopia. Acupuncture is not effective for epilepsy. Onlyesiews reported adverse events
(AEs) ancho fatal side effects were reportedhe efficacy of acupuncture for some diseases is promising and there
have been ndatal side effects reported. Further higjuality studies are justified, witfive diseases in particular as
research priorities.

PMID:25950453 [PubMedindexed for MEDLINE]

fMRI assessment of neuroplasticity in youths with neurodevelopmengaisociatedmotor disorders after piano
training.

AlvesPinto A, Turova V, Blumenstein T, Thienel A, Wohlschladgemnfpe R

Eur J Paediatdeurol. 2015 Jan;19(1):4Z8. doi: 10.1016/j.ejpn.2014.09.002. Epub 2014 Sep 18.

BACKGROUND: Damage to the developing brain may lead to lifelong motor impaimareatg of the hand function.
Playing an instrument combines the executiorgadss and finenotor movements with direct auditory feedback of
performance andvith emotional value. This moteassociated sensory information may work as a

seltcontrol of motor performance in therapeutic settings.

AIMS: The current study examined the occurrence ofroeal changes associated pgano training in youths with
neurodevelopmentahssociated hand motor deficits.

METHODS: Functional magnetic resonance imaging responses evoked during tafiniggrtask in a group of ten
youths with neuromotor impairmentshiat receivedndividualized piano lessons for eighteen months were analyzed.
Functionalimaging data obtained before and after the piano training was compared todi@ined from a similar
group of six youths who received no training during $aene perod of time.

RESULTS: Dynamic causal modeling of functional data indicated an incrpaséiwe connectivity from the left
primary motor cortical area to the riglterebellum from before to after the piano training.

CONCLUSIONS: A wide variability agratients was observed and further studigemain necessary to clarify the
neurophysiological basis of the effects of piatraining in hand motor function of patients witeurodevelopmental
motor disorders.
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Langage -parole-communication

Communication changes experienced by adults with cerebral palsy as they age.
Dark LJ, Clemson L, Balandin S
Int J Speech Lang Pathol. 2016 Apr21[Epub ahead of print]

PURPOSE: Adults with cerebral palsy (CP) experience multiple, functional chartgeg age, including changes to
communication modes and methods that enaldlevelopment and maintenance oélationships, communicative
participation andquality-of-life. Little is known about the nature of communication changgserienced by this group.
The aim of this study was to better understand haslults with CP experience changes in their ommunicadlufities

as they agand the subsequent psychosocial impact.

METHOD: Twenty adults with cerebral palsy aged2§ears with complegommunication needs (CCN) articipated
in a series of wdepth interviews,framing their experiences of loss and grief thghout their lives. The impact of
changing communication abilities emerged as an important area of focus. Dataawalysed using constructivist
grounded theory methodology.

RESULT: Themes arising from the participants' perceptions of their communidatiided experiencing
communication change as a loss with subsequent impacetconcept; and how communication is integral to the
process of managing lossassociated with older age.

CONCLUSION: Implications for speaciguage pathologists working twiolder people with cerebral palsy and CCN
include the need to understand thgsychosocial impact of communication changes on social interaction, relationships
and communicative participation. It is important to promote positive andaningful communicabin options that
maintain a coherent sense of self audition to promoting functional communication skills and communicative
participation.

PMID: 27063695 [PubMeds supplied by publisher]

Development and reliability of the Functional Communicati@assification Systerfor children with cerebral palsy.
Barty E Caynes K, Johnston LM
Dev Med Child Neurol. 2016 Apr 17. doi: 10.1111/dmcn.13124. [Epub ahead of print]

AIM: This paper describes the development, validation, and reliability dfainetional Communication Classification
System (FCCS), designed to classifiyessive communication skills of children with cerebral palsy (CP) aged 4 years
and 5 years (between their fourth and sixth birthdays).

METHOD: The Functional Communication @Gieatson System (FCCS) was develdpe&aD06 using a literature review,
client file audit, and expert consultativeommittee process in order to devise scale content, structure, and check
clinicalvalidity and utility. Interrater reliability was examindetween speecHanguagepathologists (SLPs), other
allied health professionals (AHPs), and parents otlidren with CP. The scale was revised and a clinical reasoning
prompt sheetadded, then trialled again for 42 children. The result was alével systemwith descriptors and
decisionmaking guides for classification of functioeajpressive communication for children with CP.

RESULTS: Overall interrater reliability was excellent for the final F@&@8ass correlation coefficient=0.97 (95%
confidence interval 0.95 to 0.98Kappa values were 0.94 between SLPs and AHPs, 0.59 between SLPs and paren
and 0.60 between AHPs and parents.

INTERPRETATION: The FCCS is a reliable tool for describing furmtimmanhication in young children with CP,
appropriate for use by SLPs, other AH&g] parents of children with CP.

© 2016 Mac Keith Press.

PMID: 27087436 [PubMeds supplied by publisher]

Dysarthria in Adults With Cerebral Palsy: Clinical Presentation and ImpactS@mnmunication.
Scholderle TStaiger A, Lampe R, Strecker K, Ziegler W.
J Speech Lang Hear Res. 2016 Apt8:Hoi: 10.1044/2015 JSLi3R5-0086. [Epub ahead of print]
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