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Epidémiologie

+Prévalencelncidence

Decreasing pevalence in cerebral palsy: a mullite European populatiorbasedstudy, 1980 to 2003.

Sellier E, Platt MJ, Andersen GL, Krag®ahn | De La Cru%, Cans;Gurveillance of Cerebral Palsy Network.
Collaborators: Van Bakel M, Arnaud C, Delobel M, Ghald McManus V, Lyons Rarkes J, Dolk H, Himmelmann

K, Pahiman M, Dowding V, Colver A, PenningtoHdrridge K, Kurinczuk J, Surman G, Udall P, Rackauskaite G,
Torrioli M, MarcelliM, Julsen Hollung S, Bottos M, Gaffney G, Pallas C, Neubauer\@clehdK 2 &O\Brélla D,
Andrada M, Greitane A, Hollody K, Sigurdardottir S, Einarsslomdld M, Rostasy K, Mejad¥dsnjak V.

Dev Med Child Neurol. 2016 Jan;58(1:)25doi: 10.1111/dmcn.12865. Epub 2015Aug 28.

Comment in Dev Med Child Neur@016 Jan;58(1):14.

AIM: To monitor the trends in prevalence of cerebral palsy (CP) by birthweigharape, 1980 to 2003.

METHOD: Data were collated from 20 populatimsed registers contributing to tHgurveillance of Cerebral Palsy in
Europe databaselrend analyses were conducteith four birthweight groups: <1000g (extremely low birthweight
[ELBW]); 1000 td499g (very low birthweight [VLBW]); 1500 to 2499g (moderately low birthwéidbhBW]); and
>2499¢ (normal birthweight [NBW]).

RESULTS: The oJearevalence of CP decreased from 1.90 to 1.77 per 1000blitles, p<0.001, with a mean
annual fall of 0.7% (95% confidence interval [OIB% to-1.0%). Prevalence in NBW children showed a-non
significant trend froml.17 to 0.89 per 1000 live birthp£0.22). Prevalence in MLBW children decredsam 8.5 to
6.2 per 1000 live births (p<0.001), but not linearly. Prevalens4.BW children also declined from 70.9 to 35.9 per
1000 live births (p<0.001) wita mean annual fall of 3.4% (95%-ZK% to-4.3%). Prevalence in ELBW children
remained stable, at a mean rate of 42.4 per 1000 live births.

INTERPRETATION: The decline in prevalence of CP in children of VLBW cantinuesfirms that previously
reported. For the first time, there is alscs@nifcant decline among those of MLBW, resulting in a significant overall
decrease in the prevalence of CP.

© 2015 Mac Keith Press.

DOI: 10.1111/dmcn.12865

PMID: 26330098 [PubMedndexed for MEDLINE]
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Neurodevelopmental Outcomes Among Extremely Pretermamis 6.5 Years AfterActive Perinatal Care in
Sweden.

Serenius F, Ewald U, Faroogi A, Fellman V, HafstrordeMigrenY = a | NOt f YX hKfAy | X
Stromberg BAdén U Kéllén KExtremely Preterm Infants in Sweden Study Group.

JAMA Pedia. 2016 Aug 1. doi: 10.1001/jamapediatrics.2016.1210. [Epub ahead of print]

Importance: Active perinatal care increases the rate of survival of extregpnelgrm infants, but there are concerns
that improved survival might increase thate of disabled grvivors.

Objective: To determine the neurodevelopmental outcomes of a national cohathitdren 6.5 years of age who
had been born extremely preterm (<27 weegsstational age) in Sweden.

Design, Setting, and Participants: Populatt@sed prospectivecohort study of consecutively born extremely
preterm infants. All of these infants were born$weden during the period from April 1, 2004, to March 31, 2007.
Of 707 liveborn extremely preterm infants, 486 (68.7%) survived to 6.5 years of age. Thiheen were assessed

and compared with matched controls who had been borntextm. Comparison estimates were adjusted for
demographic differences. Assessmeeigled in February 2014, and analysis started therealin Outcomes and
Measures: Cognitive dlity was measured with the fourtledition of the Wechsler Intelligence Scale for Children
(WIs@av), and the mear{SD) scores of the children who had been born extremely preterm were compatied
those of the controls. Clinical examinations and parentsggionnaireswere used for diagnosis of cerebral palsy,
hearing and vision impairments, aedgnition for the children who were not assessed with the \ANGC

Results: Of 486 eligible infants who were born extremely preterm, 441 (9Wé&#é)assessed atB years of age (59

by medical record review only) alongsi@&1 controls. The adjusted mean (SD)-$athle WIS®/ score was 14.2
(95% CI12.1-16.3) points lower for children who had been born extremely preterm thanc@mtrols. Cognitive
disability wa moderate for 18.8% of extremely preteK A f RNBY | YR How: 2F O2y i NP
for 11.1% ofSEGNBYSt & LINBGSNY OKAf RNBY | YR 1 dofservéddn 96% ¢fii NI
extremely preterm children and 0.0% of doiNB £ & ¢blindness was obsernEd in 2.0% of extremely preterm
children and 0.0% of controlét ¢ ®namM0X YR KSFENRY3I AYLIANNYSYy(dH 4t
OKAft RNBY YR nop: 2F 02y (NPTt 340.604) 6 éxtremalyrpteterm ieldidBeNdald hiox ¢
disability, 30.4% (95% CI 26-:3%8%) had mildisability, 20.2% (95% CI, 16-:8%2%) had moderate disability, and
13.4% (95%CI, 10.59446.9%) had severe disability. For extremely preterm children, moderate or severall
disability decreased with gestational age at birth (adjusbelds ratio per week, 0.65 [95% CI, G/54P1T b8 T t ¥
and increased from 26.6%2 oo ®p: o0t [ dnmou F2NJ OKAf RNBy dasaasSRr
Conclusions and Relevance: Of the 4kiremely preterm infants who had receivedctive perinatal care, 293
(66.4%) had no or mild disability at 6.5 years; of 8% controls, 11 (3.0%) had moderate or severe disability.
Disability rates at6.5 years increased relative to the rates at 2éang. Results are relevant fohealth care
professionals and planners, and for clinicians counseling farfatigsy extremely preterm births.

DOI: 10.1001/jamapediatrics.2016.1210

PMID: 27479919 [PubMeds supplied by publisher]

Prevalence and Causef ParalysidJnited States, 2013.
Armour BS, Courtneitong EAFoxMH, Fredine H, Cahill A
Am J Public Health. 2016 Aug 23e8l [Epub ahead of print]

OBJECTIVES: To estimate the prevalence and causes of functional paralysis in the United States.

METHDDS: We used the 2013 US Paralysis Prevalence & Health Disparities Suestiyntaie the prevalence of
paralysis, its causes, associated sociodemogragtzicacteristics, and health effects among this population.
RESULTS: Nearly 5.4 million personswitie paralysis. Most persons witharalysis were younger than 65 years
(72.1%), female (51.7%), White (71.4%), lsighool graduates (64.8%), married or living with a partner (47.4%), and
unable towork (41.8%). Stroke is the leading cause of paralydis;tadfg 33.7% of thg@opulation with paralysis,
followed by spinal cord injury (27.3%), multigleerosis (18.6%), and cerebral palsy (8.3%).

CONCLUSIONS: According to the functional definition, persons livingardtlgsis represent a large segment ot

US population, and two thirds of thenare between ages 18 and 64 years. Targeted health promotion that uses
inclusionstrategies to account for functional limitations related to paralysis camrertaken in partnership with
state and local health dgptments. (Am J Publidealth. Published online ahead of print August 23, 201631
doi:10.2105/AJPH.2016.303270).
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+Facteurs de risque Causes

Intake of Caffeinated SofDrinks before and during Pregnancy, but Not Toaffeine Intake, Is Associated with
Increased Cerebral Palsy Risk in tRerwegian Mother and Child Cohort Study.

Tollanes MC, Strandbetgrsen K, Eichelberger KY, MosterLi2 RT, Brantsaeter AL, MelizéiM, Stoltenberg C,
Wilcox AJ

J Nutr. 2016 Aug 3. pii: jn232272. [Epub ahead of print]

BACKGROUND: Postnatal administration of caffeine may reduce the risk of cqralswl(CP) in vulnerable lew
birth-weight neonates. The effect of antenataffeineexposure remains unknown.

OBJECTIVE: We investigated the association of intake of caffeine by pnegnaett and risk of CP in their children.
METHODS: The study was based on The Norwegian Mother and Child Cohore@tpmiising >100,000 livieorn
children, of whom 222 were subsequently diagnoseidh CP. Mothers reported their caffeine consumption in
guestionnaires completedaround pregnancy week 17 (102,986 motiodild pairs), week 22 (87,98Wother-child
pairs), and week 30 (94,372 mothehild pair3. At week 17,participants were asked about present and
prepregnancy consumption. We used Qagression models to estimate associations between exposure [daily
servings (Iserving = 125 mL) of caffeinated coffee, tea, and soft drinks and total caff@ineumption] and CP in
children, with nonconsumers as the reference group. Modettuded adjustment for maternal age and education,
medically assisteteproduction, and smoking, and for each source of caffeine, adjustments were fmatte other
sources

RESULTS: Total daily caffeine intake before and during pregnancy veasociated with CP risk. High consumption
Oxc &SNIIAY 3ak Rrinkd Befor® pradgfascy ywds asSoRiatedl ith &n increased CP risk (HR: 1.9; 95%
Cl: 1.2, 3.1), and chileh of women consuming-3 daily servings of caffeinatesgloft drinks during pregnancy weeks
13-30 also had an increased CP risk (HR:95% CI: 1.1, 2.8). A mean daily consumption ef®1 mg caffeine from
soft drinks during the first half of pregnapavas associated with a 8ld increased risk of CP in children (HR: 1.9;
95% CI: 1.1, 3.6).

CONCLUSIONS: Maternal total daily caffeine consumption before and dregancy was not associated with CP
risk in children. The observed increasek withcaffeinated soft drinks warrants further investigation.

© 2016 American Society for Nutrition.

DOI: 10.3945/jn.116.232272

PMID: 27489007 [PubMeds supplied by publisher]

LongTerm Cognitive Outcomes of Birth Asphyxia and the Contribution of IdentifRerinatal Asphyxia to Cerebral
Palsy.

Pappas A, Korzeniewski SJ

Clin Perinatol. 2016 Sep;43(3):5B2. doi: 10.1016/j.clp.2016.04.012.

Neonatal encephalopathy among survivors of presumed perinatal asphysgadgnized as an important cause of
cerebrd palsy (CP) and neuromotampairment. Recent studies suggest that moderate to severe neonatal
encephalopathy contributes to a wide range of neurodevelopmental and cognitipairments among survivors
with and without CP. Nearly 1 of every 4 t;méonates treated with hypothermia has or develops CP. Neonatal
encephalopathy isdiagnosed in only approximately 10% of all cases. This article reviewsnigggerm cognitive
outcomes of children with presumed birth asphyxia @escribes what is known abousitontribution to CP.

Copyright © 2016 Elsevier Inc. All rights reserved.

DOI: 10.1016/j.clp.2016.04.012

PMID: 27524454 [PubMedn process]

Neurodevelopmental outcomes of premature infants with severe intraventriculamorrhage.
Calisici EEras ZOncelMYOguZd { = D21 0S.TYZX 5AftYSy !
J Matern Fetal Neonatal Med. 2015;28(17):2:2T6 doi:10.3109/14767058.2014.979783. Epub 2014 Nov 14.
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OBJECTIVE: Our objective was to determine the neurodevelopmental outcomeatnidths' of corrected age
(CA) in preterm infais with severe intraventriculanemorrhage (IVH).

METHODS: This was a retrospective cohort study of all preterm infants whe<@/ereeeks' gestation, had Grade 3

4 IVH, were admitted between January 2009 &atember 2010 and discharged. The cohort waildd into three
groups. Group as defined as infants born with a birth weight (BW) less than 1@ IWkR defidedHas
AYFrLyGa 02Ny 6AGK | .2 0Si¢ Sisiyed assinfants boryg With aiBWibetwedn 1501 R
FYR wWpnn 3o { SPENIS présente obgradeBR/S dnicsarBaRultrasound. Cranial ultrasound was
performed in the first week of life and subsequently at weekly intervals bsadiologist. A comprehensive
assessment including hearing, vision, neurologaadl developmental evaluation with Bayley Scales of Infant
Development, Secondedition was performed bythe experienced researchers at -24 months' CA.
Neurodevelopmental impairment (NDI) was defined as at the presence of one or ohohe following: cerebral
palsy; Mental Developmental Index score lower than P8ychomotor Developmental Index score lowlean 70;
bilateral hearingmpairment; or bilateral blindness.

RESULTS: From January 2009 to December 2010, a total of 138 infanitsageosed as severe IVH (gradé)30f
GKSYZ Tn o67TmMOM:0 IFANPHELY (Hd o NP drLY Rvcompldeduife followlp wisit andi y F |
evaluatedat 1&in Y2y G Kad /! ® aSRALFY ! LJAF NOAQHNSE 64lIrs nmhmm0
different for groups 13. The use ofcatheterization, need for mechanical ventilation, need for phototpsy,
retinopathy of premature and bronchopulmonary dysplasia were significantly highgnoup 1 compared to groups

H FYR o 6L f nonnmiI YR WM amen Mvd ¥ MBr&IMIOGLE &S fnédondm
mortality ratesconsisent with the degree of prematurity were significantly higher in groupoinpared to groups 2
FYR o o6LI T ndno I Yy R-temdolitcomedthavrated of|ICF and HIDI dik it diff@ WeBveen the
INER dzLJa o6 LI IT nnddenyc ylOydR

CONCLUSION: Ouwrsults demonstrated that lonterm outcomes of preterm infantglid not differ between the
groups classified according to the BW at two yearag#. This has leaded to the conclusion that severe IVH is alone
represents asignificant risk factor for pooreurodevelopmental outcome in this alreatligh-risk population.

DOI: 10.3109/14767058.2014.979783

PMID: 25354288 [PubMedndexed for MEDLINE]

Neurological sequelae of healthcar@ssociated sepsis in vefpw-birthweight infants: Umbrella review and
evidencebased outcome tree

Haller $Deindl P, Cassini A, Suetens C, Zingg W, Abu Sin M, Velasco B, Dasmble T, Sixtensson M, Eckmanns
T, Harder T.

Euro Surveill. 2016;21(8). doi: 10.2807/15®17.ES.2016.21.8.30143.

Sepsis is a frequent causédeath in verjlow-birthweight infants and oftemesults in neurological impairment. Its
attributable risk of sequelae has nbkeen systematically assessed. To establish an outcome tree for mapping the
burden of neonatal sepsis, we performed systematteriiture searches to identifgystematic reviews addressing
sequelae of neonatal sepsis. We included cobtutlies and performed metanalyses of attributable risks. Evidence
guality wasassessed using GRADE. Two systematic reviews met inclusion criterifirstincluded nine cohort
studies with 5,620 participants and five outcoméseurodevelopmental impairment, cerebral palsy, vision
impairment, hearingmpairment, death). Pooled risk differences varied between 4% (95% confidereeal (Cl):2

10) aad 13% (95% CHEH)). From the second review we analydedr studies with 472 infants. Positive predictive
value of neurodevelopmentampairment for later cognitive impairment ranged between 67% (95% ©B2and
83% (95% CI:3800). Neonatal sepsis ireases risk of permanent neurologidatpairment. Effect size varies by
outcome, with evidence quality being low teery low. Data were used to construct an outcome tree for neonatal
sepsisAttributable risk estimates for sequelae following neonatal sepsé suitabldor burden estimation and may
serve as outcome parameters in interventiosaldies.

DOI: 10.2807/1560917.ES.2016.21.8.30143

PMID: 26940884 [PubMedndexed for MEDLINE]
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Lésions - Prévention des lesions
+Données fondamentales

Concurret decrease of brain white matter tracts' thicknesses and fractiorzadisotropy after antenatal hypoxia
ischemia detected with tracthased spatiaktatistics analysis.

Drobyshevsky A

J Magn Reson Imaging. 2016 Aug 9. doi: 10.1002/jmri.25407. [Epub ahgactjoPubMed PMID: 27505718.

PURPOSE: To examine the extent of gray and white matter (WM) injury follghebvad antenatal hypoxigschemia

(H) and resulting in muscle hypertoniariewborns in a rabbit cerebral palsy model.

MATERIALS AND METHODS:®4a (i RIY& o6y T wmMp0 dzy RS NleSufitg indziglBodeyalS A
H-I at embryonic day 22 (embryonic 22 daestation). Newborn's brains underwent high resolution diffusion tensor
imagingon a 14 Tesla magnet ex vivo. Fractional anigntr(FA) in brains of hypertonioy ' ¢0 X Yy 2 VY|
0y ' c0X FyR akly 02y GunHvisedsing Tradpased PphtinlsStatistBNIBBSE) AapprodlchNE
Herein, we useda novel method to assess local WM tracts' thicknesses in TEB&iaranccompare between the
groups.

wWO{!'[¢{Y {AIYATAOIY(H O002NNBOGSR t + -caldsonp splenid ROAZYE), A 2
periventricular WM (83.5%), fimbria hippocam(i8.8%), cingulum (81.4%), anterior commissure (95%), irterna
capsule (83.2%), YR 2LJiAO (N} OG O6yHod>0 Ay (KS KeredSdidnhywOo 3
tracts' thicknesses was found in corpus callosum (73.Bésventricular WM (82.5%), cingulum (73.4%), bilaterally

in the hypertoniagroup.

CONCLUSION: WM injury in newborn hypertonic kits 10 days after global deimititiespread and involves not
only motor but also limbic and commissural fibens multiple regions. WM injury in newborn hypertonic kits is
manifested bychanges in micrdaructural properties and decreased FA, as well as reductioNMfvolumes, relative

to nonhypertonic kits. J. Magn. Reson. Imaging 2016.

© 2016 International Society for Magnetic Resonance in Medicine.

DOI: 10.1002/jmri.25407

PMID: 27505718 [PubMedssupplied by publisher]

Neuronal selfinjury mediated by IEL B a n d9 ilvevtBrebral palsy model afevere neonatal encephalopathy
induced by immune activation plubypoxiaischemia.

Savard A, Brochu MEhew M, Guiraut C, Grbic,[3ébireG

J Neuroinfimmation. 2015 May 30;12:111. doi: 10.1186/s12924-03308.

BACKGROUND: Inflammation due to remote pathogen exposure combirggbdaia/ischemia (HI) is one of the
most common causes of neonatal encephalopattifecting atterm or nearterm human newbeon, which will
consequently developerebral palsy. Within terrequivalent rat brains exposed to systertifopolysaccharide (LPS)
plus HI, it was previously showed that neurons prodliecei S NI ASNJ 0 KIFIy R2 3JIfimwhst O
neuroprotective. Tdurther define the mechanisms wherebyllexerts its neurotoxic effect, weypothesize that H_

M ] LJX rea | LIA @2 G| € N2 f rBechadnigtic loop BfAndIBodaseltirjuyy Riwatidid matyk R A N
metalloproteinasg MMP)-9.

METHODS: An established preclinical rat model of LR&kidked neonatalencephalopathy was used. In situ
hybridization, ELISA, and immunolabelitegchniques were employed. Selective blocking compaumdlowed
addressing theespective roles of L and MMP9.

RESULTS: In LPSexflosed forebrains, neurond-mi g & F A NJafércted Seibc®rical &rivl stiiatal areas
and later in glial cells of the adjacemthite matter. Neuronal Hmi  LJX F @ SR | 1S& NRHISY
exacerbation of neuroinflammation and (ii) in generating both core andupwbral infarcted cerebral areas.
Systemically administered-ILreceptor antagonistll-1Ra) reached the brain and bound to the neocortical and deep
gray neuronamembranes. Then, {1Ra dowrregulated Ikm | Ywb! LOyh&uromaksynthesidmmediately
postHI, neuronal Hm | -rdgulated cytokineanduced neutrophil chemoattractant (CINC), monocyte
chemoattractant proteirl (MCPL), andinducible nitric oxide synthase. MM® would disrupt the bloorain
barrier,which, combined to CINC upregulatian, would play a role in polymorphonucleggll (PMN) infiltration into
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the LPS+Héxposed brain. Hv i of 2071 RSPMNMEtatHY (akiRoriented the phenotype of
macrophagic/microglial cellowards antiinflammatory and neurotrophic M2 profile.-Ni A y O NBxprésSidd (i K
of activated caspas® and of receptoiinteractingprotein (RIPB within infarcted forebrain area. Such apoptotic and
necroptotic pathwayactivations were prevented by-Ra, as well as ensuing cerebral pdilsy brain damageand
motor impairment.

CONCLUSIONS: This work uncovered a new paradigm of neurotigusglirchestrated by neuronal synthesis of
IL-m i I v R9. la addition, it reinforcedhe translational neuroprotective potential of-IL blockers to alleviate
humanperinatal brain injuries.

Free PMC Article

DOI: 10.1186/s1297215-03308

PMCID: PMC4449972

PMID: 26025257 [PubMedndexed for MEDLINE]

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

Coq Jo, Delcour Massicotte \&, Baud O, Barbe MF

Dev Med Child Neurol. 2016 Mar;58 Suppt4t7doi: 10.1111/dmcn.13040.

Cerebral palsy (CP) describes a group of neurodevelohelisorders of posture and movement that are
frequently associated with sensory, behavioral, amdnitive impairments. The clinical picture of CP has changed
with improved neonatal care over the past few decades, resulting in higher survival ratedaots born very
preterm. Children born preterm seem particularly vulnerablegerinatal hypoxidgschemia insults at birth. Animal
models of CP are crucial forelucidating underlying mechanisms and for development of strategies of
neuroprotection and renediation. Most animal models of CP are basedhgpoxiaischemia around the time of
birth. In this review, we focus oalterations of brain organization and functions, especially sensorimotor changes,
induced by prenatal ischemia in rodents and rabbitg] aelate these alterationso neurodevelopmental disorders
found in preterm children. We also discuss recétdrature that addresses the relationship between neural and
myelin plasticity, as well as possible contributions of white matter injury to #mergence obrain dysfunctions
induced by prenatal ischemia.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 MacH{esk.
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PMCID: PMC4817365 [Available on 20801]

PMID: 27027601 [PubMedndexed for MBLINE]

+Données cliniques

Implementation of an antenatal magnesium sulfate protocol for feta¢uroprotection in preterm infants
Bouet PE, Brun S, MadayBhisen AL, Courtay \GascoirLachambre G, Lasocki S, Sentilhes L
Sci Rep. 2015 Sep 29;5:14732: 110.1038/srepl4732.

The aim of our study was to assess the feasibility of implementing a protoctiidarse of magnesium sulfate to
prevent cerebral palsy. This retrospectsiaglecenter study included all women with fetuses of gestational age <33
weeks2 ¥ ISA0GI A2y 6K2aS O0ANIK gl & LI yy 8R1taDeceSbet 2120 SF
They were to receive magnesium sulfate, administaréthvenously as a-g4 bolus followed by a constant infusion
2F m 3 LdSlidry KRl deNlEBO dzZNNB R | FGSNJ mH K2 dzNBE | Y R théihfusionfmas 2
to be discontinued. The study included 119 women, 81 (68.1%ylwm received magnesium sulfate. Among the
latter, 71 (87.5%) gave birth withihnn K2 dzNBE ® ¢ KS WS Indl giwérd weke:Nabhissiply' Byymedical
team(19/38, 50%), urgent delivery (18/38, 47.4%), and contraindication to treatr(fle88, 2.6%). The mean
gestational age at protocol implementation was 29.6 21 weeks. Maternal monitoring, especially at the ensf
infusion, appearedguboptimal. No major maternal side effects were observed. Our study showsrthEmenting a
protocol for prevention of cerebral palsy by magnesium sulfatie&sible in a tertiary obstetric center.

Free PMC Article

DOI: 10.1038/srep14732

PMCID: PMC4586759
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Magnesium sulphate for fetal neuroprotection: benefits and challenges ofystematic knowledge translation
project in Canada

Teela KC, De Silva DA, Chapman K, Synnes AR Sawdbassdd, Liston RM, von Dadelszen P, MagepNMAGCP
Collaborative Group.

BMC Pregnancy Childbirth. 2015 Dec 22;15:347. doi: 10.1186/s028%%858.

BACKGROUND: Administration of magmassulphate (MgS0O4) to women with imminepteterm birth at <34
weeks is an evidenegased antenatal neuroprotectivetrategy to prevent cerebral palsy. Although a Society of
Obstetricians andsynaecologists of Canada (SOGC) national guideline withgeraetommendationdased on
relevant clinical evidence exists, ongoing controversies about aspédisis treatment remain. Given this, we
anticipated managed knowleddeanslation (KT) would be needed to facilitate uptake of the guidelinespraotice.

As part of the Canadian Institutes of Health Research (GUdB3d MAGCP (MAGnesium sulphate to prevent
Cerebral Palsy) project, we aimed ¢compare three KT methods designed to impact both individual health care
providersand the organizational systemswhich they work.

METHODS: The KT methods undertaken were an interactive onlie@néng moduleavailable to all SOGC
members, and at MA®P patrticipating sites, esite educational rounds and focus group discussions, and circulation
of an anonymousBarriers and Facilitators' survey for the systematic identificatiofaoilitators and barriers for
uptake of practice change. We compared thetmtegies according to: (i) breadth of respondents reached; (ii) rates
andrichness of identified barriersagilitators, and knowledge needed; and @ibst.

RESULTS: No individual KT method was superior to the others by all criterié) anchbination, they provided
richer information than any individual method. Thelearning module reached the most diveraudience of health
care providers, thesite visits provided opportunity for iterative dialogue, and the survey waddhst expensive.
Although the site visits provided the most detailed informati@nound individual and organizational barriers, the
'‘Barriers and Facilitatorsurvey provided more detail regarding soditel barriers. The facilitatoidentified varied

by KT method. The type of knowledge needed was further defined

by the elearning module and surveys.

CONCLUSIONS: Our findings sugbes a multifaceted approach to KT is optinfal translating national obstetric
guidelines into clinical practice. As audihd feedback are essential parts of the process by which evidence to
practice gaps are closed, MAGP is continuing the iterativi€T process described in thigaper concurrent with
tracking of MgSO4 use for fetal neuroprotection andternal and child outcomes until September 2015; results are
anticipated in2016.
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Motor and cognitive outcome after specific early lesions of the braia systematic review.
Hielkema T, Hadderglgra M
Dev Med Child Neurol. 2016ak/58 Suppl 4:462. doi: 10.1111/dmcn.13047.

The aim of this systematic review was to study motor and cognitive outconmafants with severe early brain
lesions and to evaluate effects of side of fkeion, sex, and social economic status on outcofnbterature search
was performed using the databases Pubmed and Embase. Included studies inwolaats with either cystic
periventricular leukomalacia (cPVL), preterm, or term stroke (i.e. parenchymal lesion of the brain). Outcome wa
expressed as cebeal palsy (CP) and intellectual disability (mental retardation). Median prevatates of CP after
cPVL, preterm, and term stroke were 86%, 71%, and r28@pectively; of intellectual disability 50%, 27%, and 33%.
Most infants withcPVL developed bilater CP, those with term stroke unilateral CP, whereas after preterm stroke
bilateral and unilateral CP occurred equally often. Informatiorthan effects of sex and social economic status on
outcome after specific braitesions was very limited. Our findmghow that the risk for CP is high aftVL,
moderate after preterm stroke, and lowest after term stroke. The riskirillectual disability after an early brain
lesion is lower than that for CPredicting outcome at individual level remains difficakew imaging techniques may
improve predicting developmental trajectories.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 MacH¢egk.

Science Infos Paralysie Cérébrale, Aodt 2016, FONDATION PARALYSIE CEREBRALE, 67 rue Vergniaud 15
75013 Paris - tel +33 1 4554 03 03 contact: Christine Doumergue cdoumergue@lafondationmotrice.org


http://www.ncbi.nlm.nih.gov/pubmed/26694323

DOI: 10.1111/dmcn.13047
PMID: 27027607 [PubMedndexed for MEDLINE]

Relationship betweencharacteristics on magnetic resonance imaging and motartcomes in children with
cerebral palsy and white matter injury.

Reid SM, Ditchfield MBracka J, Reddihough DS

Res Dev Disabil. 2015 ev;4546:17887. doi: 10.1016/j.ridd.2015.07.030. Epub 204ug 8.

In a population cohort of children with white matter injury (WMI) and cerepedsy (CP), we aimed to describe the
magnetic resonance imaging (MRBaracteristics, identify key structufenction relationships, and classify the
severity of WMIn a clinically relevant way. Stratified on M&Erality/symmetry, variables indicating the extent and
location of cerebrabbnormalities for 272 children with CP and WMI on chrgfiase MRI were related to gross
motor function and motor topography uginunivariable and multivariable approaches. We found that symmetrical
involvement, severe WM loss in theemispheres and corpus callosum, and cerebellar involvement were the
strongestpredictors of poor gross motor function, but the final model explainedly aa small proportion of the
variability. Bilateral, extensive WM loss was more likelyresult in quadriplegia, whereas volume loss in the
posteriormid WM morefrequently resulted in diplegia. The extent and location of MRI abnormalitifered
accoding to laterality/symmetry; asymmetry was associated with leggensive hemispheric involvement than
symmetrical WMI, and unilateral lesionsrere more focal and located more anteriorly. In summary,
laterality/symmetry ofWMI, possibly reflecting differérpathogenic mechanisms, together with extent\&M loss
and cerebellar abnormality predicted gross motor function in CP, bulitoited extent.

Copyright © 2015 Elsevier Ltd. All rights reserved.
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The Neurological Outcome of Isolated PVL and Severe IVH in Preterm Infant&dis to Compare?
Al Rifai MT, Al Tawil Kl
Pediatr Neurol. 2015 Nov;53(5):433. doi: 10.1016/j.pediatrneurol.2015.04.004. Epub 2015 May 22.

OBJECTIVE: We compared the neurological outcome of isolated periventrieulemalacia and severe
intraventricular hemorrhage in a cohort of very low birtreight infants born and manageat single tertiarycare
center in Saudi Arabia.

METHODS: We undertook a descriptive retrospective chart review ofdihlogical status of very low birth weight
infants who were born and manageder a 5year period at King Abdulaziz Medical City, Riyddhe neurological
outcome of neonates with isolated periventricular leukomalacia and sevgéraventricular hemorrhage (grades lli
and IV) was studied and comparedéation to developmental delay and cerebral palsy.

RESULTS: A total of 20 patientshwsolated periventricular leukomalacia and 26th severe intraventricular
hemorrhage (grades Il and IV) were identified fbis study. Of 20 patients with isolated periventricular
leukomalacia, 9 (45%)ad good developmental outcome and 11 (55%) had Hevelopmental outcome. Of 26
patients of severe intraventricular hemorrhage, 14 (54%) had good developnurttaime and 12 (46%) had bad
developmental outcome (R 0.55). Significant motor neurological deficit affecting function is distributed asa®ilo
11/20 (55%) inthe isolated periventricular leukomalacia group and 7/26 (27%) in the seiwndraventricular
hemorrhage group (R0.05). Cerebral palsy was diplegic in 7(84%) and quadriplegic in 4/11 (36%) in the isolated
periventricular leukomaleiagroup, and hemiplegic 3/7 (43%), diplegic in 1/7 (14%), and quadriplegic (43/) in
the severe intraventricular hemorrhage group=B.03). Distribution ofthe neurological outcome according to
periventricular leukomalacia grade was faflows: or periventricular leukomalacia grade |£8), 6/8 (75%) had
good neurological outcome and 2/8 (25%) had bad neurological outcompellinentricular leukomalacia grade Il
(n=4), good neurological outcome was searthree patients (75%) and bad neusglcal outcome was seen in one
patient (25%). All patients (n 8) with periventricular leukomalacia grade IIl had loaticome (P<0.01).
CONCLUSION: About half of patients with isolated periventricular leukomalacisseaede intraventricular
hemorrhagehad a poor developmental outcome. However, g&verity of cerebral palsy was greater in the isolated
periventricularleukomalacia patients and correlates highly with periventricular leukomalgicide. Symmetrical
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diplegic cerebral palsy is the most commmotor deficit associated with isolated periventricular leukomalacia,
whereas asymmetricdlemiplegic cerebral palsy is seen exclusively with severe intraventriweaorrhage.

Copyright © 2015 Elsevier Inc. All rights reserved.

DOI: 10.1016/j.pediatrnewl.2015.04.004
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Détection - Diagnostic
+Données fondamentales

Early Cord Metabolite Index and Outcome in Perinatal Asphyxia Biygoxiclschaemic Encephalopathy.
Ahearne CEDenihan NM, Walsh BH, Reinke Béhny LC, Boylan GB, Broadh@kstMurray DM.
Neonatology. 2016 Aug 3;110(4):2962. [Epub ahead of print]

BACKGROUND: A-NWRderived metabolomic index based on early umbilical doabd alterations of succinate,
glycerol, 3hydroxybutyrate and @hosphocholine has shown potential for the prediction of hypoxschaemic
encephalopathy (HIE3everity.

OBJECTIVE: To evaluate whether this metabolite score can pregiar Beurodevelopmental outcome in infants
with perinatal asphyxia and HIE, compdweith current standard biochemical and clinical markers.

METHODS: From September 2009 to June 2011, infants at risk of perinatal asgley&iaecruited from a single
maternity hospital. Cord blood was drawn abidbanked at delivery. Neonates were manid for development of
encephalopathyboth clinically and electrographically. Neurodevelopmental outcome was assas8édi2 months
using the Bayley Scales of Infant and Toddler Development|lled@SIBIl). Death and cerebral palsy were also
consicered as abnormal engloints.

RESULTS: Thiape infants had both metabolomic analysis and neurodevelopmeotatome at 3642 months. No
child had a severely abnormal BSIDresult. Thenetabolite index significantly correlated with outcome (x03C1;2 =
0.30, p <0.01), which is robust to predict both severe outcome (area under the receperating characteristic
curve: 0.92, p < 0.01) and intact survival (0.80, @04). There was no correlation between the index score and
performance in thandividud BSIBIII subscales (cognitive, language, motor).

CONCLUSIONS: The metabolite index outperformed other standard biochemical naaiietis for prediction of
outcome at 3 years, but was not superior to EEG oiShmat score.

© 2016 S. Karger AG, Basel.

DOI: 10.1159/000446556

PMID: 27486995 [PubMeds supplied by publisher
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Does general movements quality in term infants predict cerebral palsy and milflemms of limited mobility at 6
years?

van lersel R, Bakker SC, Jonker, Hadders-Algra M

Dev Med Child Neurol. 2016 Aug 13. doi: 10.1111/dmcn.13228. [Epub ahead of print]

AIM: To evaluate in term infants associations between quality of genswaéments and developmental outcome in
term infants at 6 years with eitharerebral pady (CP) or limited mobility without CP.

METHOD: Participants of this prospective study were 145 term infants (86 mal&entfe). Their general
movements quality was assessed at 'writhing' and 'fidggéyieral movements age (3wks and 13wks post termg. Th
assessment at 6 yearsonsisted of a neurological examination, including assessment of rmearological
dysfunction (MND), evaluation of mobility with the Movemekssessment Battery for Children, and of behaviour
and learning problems witbuestionnaies.

RESULTS: Definitely abnormal general movements at writhing age weassuaiated with CP, whereas definitely
abnormal general movements at fidgety ageere (sensitivity 60%; specificity 91%; positive predictive value 19%,
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negativepredictive value98%). In children without CP, general movements quality wasassbciated with limited
mobility, but it was associated to a minor extent wittND.

INTERPRETATION: In term infants, definitely abnormal general movements at digigety predict CP, but thi
lower accuracy than in preterm infants. Genenabvements quality does not predict limited mobility in children
without CP. Thetudy supports suggestions that predictive value of general movements assesamtentn infants

is lower than that in pretem infants.

© 2016 Mac Keith Press.

DOI: 10.1111/dmcn.13228

PMID: 27521054 [PubMeds supplied by publisher]

Early identification of motor delay: Famitgentred screening tool.
Harris SR
Can Fam Physician. 2016 Aug;62(8):829

OBJECTIVE: To deseribe Harris Infant Neuromotor Test (HINT), an infa@iromotor test using Canadian norms
published in 2010 that could be useddoreen for motor delay during the first year of life.

QUALITY OF EVIDENCE: Extensive research has been published omdter,imt@rrater, and testretest reliability
and the content, concurrent, predictiveand knowngroups validity of the HINT, as well as on the sensitivity,
specificity, and positive and negative predictive values of parental concerassassed by thEINT. Most evidence
is level 11.

MAIN MESSAGE: Diagnosing motor delays during the first year of life is impbteaatise these often indicate
more generalized developmental delays or spedi#abilities, such as cerebral palsy. Parental concerns dheint
children'smotor development are strongly predictive of subsequent diagnoses involving rdekay.

CONCLUSION: Only through early identification of developmental motor deléigly with screening tools such as
the HINT, is it possible to pral@referrals for early intervention that could benefit both the infant and tamily.

Free Article

Copyright© the College of Family Physicians of Canada.

PMID: 27521388 [PubMedn process]

Neurodevelopmental outcome after neonatal perforator stroke.

EcuryGoossen GM, van der Haer M, Smit LS, F&f@on M LequinM, de Jonge RC, Govaert P, Dudink J
Dev Med Child Neurol. 2016 Jan;58(1:689doi: 10.1111/dmcn.12857. Epub 2015 Jul 26.

Commenin Dev Med Child Neurol. 2016 Jan;58(2):8

AIM: To assess outcome after neonatal perforator stroke in the largest cohatatie.

METHOD: Survivors from a cohort of children diagnosed with neonatal perfatadie using cranial ultrasound or
magretic resonance imaging were eligible faclusion. Recovery and Recurrence Questionnaire score, presence of
cerebral palsy (CP), and crude outcome were assessed, specifically (1) the ability tondeglendently, (2)
participation in regular educationnd (3) the presence @pilepsy.

RESULTS: Thitgven patients (20 males, 17 females) aged 3 to 14 years (aggaBy) were included in the study:
14 with isolated single perforator strokiur with multiple isolated perforator strokes, and 19 with adlalital brain
injury. Out of 18 children with isolated perforator stroke(s), four had CP conkl not walk independently, and one
developed epilepsy. The posterior limbtbé internal capsule was involved in four out of 18 patients; three of these
patients had CP. Of 19 children with additional brain injury, 11 had CP and Weee not able to walk
independently. Three out of nine children with concomitargortical middle cerebral artery stroke developed
epilepsy.

INTERPRETATION: Perforator stroke pateran be of use in predicting loterm outcome and for guiding
counselling and surveillance. Motor outcome wasourable in children with isolated perforator stroke(s), except
when theposterior limb of the internal capsule was involved.

© 2015 Mac Kéh Press.

DOI: 10.1111/dmcn.12857

PMID: 26212612 [PubMedndexed for MEDLINE]

Optic nerve morphology as marker for disease severity in cerebral palgyeohatal origin.
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Ghate DVedanarayanan V, Kamouy @orbett J, Kedar S
J Neurol Sci. 2016 Sep;368:2531. doi: 10.1016/j.jns.2016.06.029. Epub 2016 Jun 14.

BACKGROUND: It is difficult to predict the neurologic outcome and ambukttins in children with perinatal
neurologic insult until Byears age. Thistudy aims to correlate clinical optierve head (ONH) findingsipping,
pallor and hypoplasia, with gestational period and neurologic (motor) outcomesatients with cerebral palsy (CP)
from perinatal insults.

METHODS: 54 consecutive patients with CP from perinatal insults were enRalgehts with intraocular disease,
retinopathy of prematurity and hydrocephalwsere excluded. ONH was labeled as pale, hypoplastic or large cup
(cup/discNI GA2xndp0 AF H 2LKIKFfY2ft23Aa0a kExaRitds yheted t &
reliability was excellent.

RESULTS: Mean age at examination was 10.98+6.49years; mean gestational peBd®6uas78weeks. Abnormal
ONH (pallor, cuppg or hypoplasia) was seen in 38/540%) patients. Of patients with pallor (n=17), 88% were
guadriplegic and 82%on-ambulatory. Mean cup/disc ratio was 0.45+0.22; 50% patients had largeviripvariate
logistic regression models showed that disc pallas associatesvith non-ambulatory status (OR: 21.7; p=0.003)
and quadriplegia (OR: 12.870.03). Large cup was associated with age at examination (OR 1.15; pE0@8ljsc
ratio showed positive correlation with age at examination (Pearsor(39; p=0.003). There was no significant
association of ONH parameters wistational age.

CONCLUSION: Clinically observed ONH changes (pallor, cupping and hypoplastahracn in CP. Presence of
ONH pallor serves as an indicator for poor matokcome in péents who develop CP from perinatal causes and
should prompt earlyreferral for rehabilitation.

Copyright © 2016 Elsevier B.V. All rights reserved.

DOI: 10.1016/}.jns.2016.06.029

PMID: 27538596 [PubMedn process]

Prognostic significance of neurolagal signs in highrisk infants- a systematiaeview.
Hamer EG, Hadde#sigra M
Dev Med Child Neurol. 2016 Mar;58 Suppl 4€63doi: 10.1111/dmcn.13051.

The aim of this paper was to systematically review the literature orsipeificance of specific neological signs in
infancy, in particular in infantsat risk for developmental problems such as cerebral palsy (CP). A litesstareh
was performed using the databases PubMed, Embase, Web of SciencéMitid. Papers on infantile reactions
(‘primitive reflexes’) and postural reactionwere included if data were available allowing for calculation of
sensitivity, specificity, or positive and negative predictive value for CP or atygmatlopmental outcome. Our
search identified 23 articles on 20 diféent neurological signs. Properties of six neurological signs were reported in
at least three different papers. The data indicated that, in early infancygbement Moro or plantar grasp response
may be predictive for adverse developmentaltcome. After edy infancy, persistence of the Moro response and
asymmetrictonic neck reflex was clinically significant. Prediction of a delayed emergérnbe parachute reaction
increases with age. Abnormal performances on thdl-to-sit manoeuvre and vertical suspsion test have
predictive significancéhroughout infancy. The neurological signs reviewed have some predictive vahfarits at
risk. For most of the signs, criteria for abnormality and significanee@gedependent.

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

Press.

DOI: 10.1111/dmcn.13051

Motricité - Mohilité - Posture

A systematic review of evidencbased assessment practices by allied healphactitioners for children with
cerebral palsy.

O'Connor B, Kerr C,i8lis N, Imms C

Dev Med Child Neurol. 2016 Apr;58(4)332 doi: 10.1111/dmcn.12973. Epub 2015 Dec 9.

Comment in Dev Med Child Neurol. 2016 Apr;58(4):321.
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AIM: The routine use of psychometrically robust assessment tools is intedrastgractice This systematic review
aims to determine the extent to whiakvidencebased assessment tools were used by allied health practitioners for
children with cerebral palsy (CP).

METHOD: The Preferred Reporting Items for Systematic Reviews andAN@ysigrotocols 2015 was employed. A
search strategy applied the free text termallied health practitioner’, 'assessment’, and ‘cerebral palsy’, and related
subject headings to seven databases. Included articles reported assespraetices of occupational thapists,
physiotherapists, or speech pathologisterking with children with CP aged 0 to y&ars, published from the year
2000.

RESULTS: Fourteen articles met the inclusion criteria. Egjftyassessmerbols were reported, of which 23 were

in high ug. Of these, three tools focusedn gross motor function and had acceptable validity for use with children
with CP: Gross Motor Function Measure, Gross Motor Function Classification Systegonamuetry. Validated
tools to assess other activity componenparticipation,quality of life, and pain were used infrequently or not at all.
INTERPRETATION: Allied health practitioners used only a few of the awaildblecebased assessment tools.
Assessment findings in many areas considengportant by childen and families were rarely documented using
validatedassessment tools.

© 2015 Mac Keith Press.

DOI: 10.1111/dmcn.12973

PMID: 26645152 [PubMedndexed for MEDLINE]

A Nonlinear Model for Mouse Pointing Task Movement Time Analysis Based on Bggtemand Human Effects.
Almaniji A, Payne AR, Amor R, Davies TC.
IEEE Trans Neural Syst Rehabil Eng. 2015 Nov;23(6)100&: 10.1109/TNSRE.2014.2377692. Epub 2014 Dec 18.

This paper provides a detailed model for analyzing movement time performdunteg rapid goaldirected point
and-click motions with a computer mouse. Twelypically developed individuals and eleven youths with cerebral
palsy conductedpoint and click computer tasks from which the model was developed. The propuseél is
nonlinear am based on both system (target width and movement amplitugl®) human effects (erroneous clicks,
number of submovements, number of sliffs, curvature index, and average speed). To ensure successful targeting
by youthswith cerebral palsy, the index offficulty was limited to a range of 1.583.0 bits. For consistency, the
same range was used with both groups. The nsighificant contributing human effect to movement time was
found to be thecurvature index for both typically developed individuals andividuals withcerebral palsy. This
model will assist in algorithm development to improve curspeed and accuracy for youths with cerebral palsy.
DOI: 10.1109/TNSRE.2014.2377692

PMID: 25532208 [PubMedndexed for MEDLINE]

Bimanual Capacity of Cldren With Cerebral Palsy: Intraand Interrater Reliability of a Revised Edition of the
Bimanual Fine Motor Functioflassification.

Elvrum AG, Beckung &aether RLydersen S, Vik Himmelmann K

Phys Occup Ther Pediatr. 2016 Aug 2@ 1[Epub ahead gdrint]

AIMS: To develop a revised edition of the Bimanual Fine Motor Function (BFME 2);lassification of fine motor
capacity in children with cerebral palsy (C&)d establish intraand interrater reliability of this edition.

METHODS: The cemt of the original BFMF was discussed by an expert paesliting in a revised edition
comprising the original description of thelassification levels, but in addition including figures with specific
explanatory text. Four professionals classified fimetor function of 79children (317years; 45 boys) who
represented all subtypes of CP and Manihllity Classification levelsY). Intra and interrater reliability was
assessed using overall inicéass correlation coefficient (ICC), and Cohgualratic weighted kappa.

RESULTS: The overall ICC was 0.86. Cohen's weighted kappa indicaietiadh G SNJ 6__ 6Y fHated dn O
0_6Y BHBnodypO NBfAFIOAfAGE D

CONCLUSIONS: The revised BFMF 2 had highanttainterrater reliability. Theclassification levels could be
determined from short video recordings (¥@inutes), using the figures and preeidescriptions of the fine motor
function levels included in the BFMF 2. Thus, the BFMF 2 may be a feasible ancclassititation of fine motor
capacity both in research and in clinical practice.

DOI: 10.1080/01942638.2016.1185507

PMID: 27563732 [PDMed- as supplied by publisher]
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Differentiation of hand posture to object shape in children with unilatergpastic cerebral palsy.
Wolff AL, Raghavan,Aaminski T, Hillstrom HJ, Gordon AM
Res Dev Disabil. 2015 ev;4546:42230. doi: 10.1016/j.rid®015.07.002. Epub 2015 Jul 18.

Quantifying haneshaping in children with unilateral spastic cerebral p@l$$CP) is the first step in understanding
hand posture differentiation. Tquantify this ability and determine how hand posture evolves during reesiard
various object shapes in children with unilateral spastic cerebral palsy (U3Gpups of children (10 typically
developing, and 10 USCP, age&3p were studied in a singlsession crossectional study. Subjects grasped
rectangular, concave and convex objects with each hand. Metacarpal and proximaftphalangeal joint finger
flexion and finger abduction angles were calculatéde extent to which hand posture reflects object shape was
calculated using dvisuomotor efficiency (VME) indexa score of 100 reflects perfectiscrimination between
objects). A mixed design ANOVA with repeated measurginawas used to compare the VME between groups.
Children with USCP demonstratesl lower VME than controls in the affected hand, indicategs leffectivehand
shaping; p<.01. There was also a difference between groups in the evolafidME throughout reach; p<.01. No
difference in haneshaping in the lesaffected hand in USCP was observed. Analysis of joint angles at contact and
VME throughout reach demonstrated that children with USCP differentiated their hposdture to objects of
different shapes, but demonstrated deficits in the timiagd magnitude of handhaping isolated to the affected
side. The present studguggests it may be imp@nt to consider the quality of hand activity usiogantitative
approaches such as VME analyses. Rehabilitation approachesiet these deficits to improve joint mobility and
motor control are worthtesting.

Copyright © 2015 Elsevier Ltd. All rightserved.

DOI: 10.1016/j.ridd.2015.07.002

PMID: 26198126 [PubMedndexed for MEDLINE]

Does muscle coactivation influence joint excursions during gait in children wathd without hemiplegic cerebral
palsy? Relationship between muscle coactivatiand joint kinematics.

Gross R, Leboeuf F, Hardouin B&rouin-Verbe B, Brochard, &myNéris O

Clin Biomech (Bristol, Avon). 2015 Dec;30(10)-B338loi: 10.1016/j.clinbiomech.2015.09.001. Epub 2015 Sep 8.

BACKGROUND: The theoretical role of muscletiva#ion is to stiffen joints. Thaim of this study was to assess the
relationship between muscle coactivation arjdint excursions during gait in children with and without hemiplegic
cerebralpalsy.

METHODS: Twelve children with hemiplegic cerebralypahd twelve typicalldeveloping children underwent gait
analysis at three different gait speedSagittal hip, knee, and ankle kinematics were divided into their main
components corresponding to joint excursions. A coactivation index was calculatedaftiexcursion from the
electromyographic envelopes of the rectdismoris/semitendinosus, vastus medialis/semitendinosus, or tibialis
anterior/soleus muscles. Mixed linear analyses of covariance modeled goitursions as a function of the
coactivation mdex and limb.

FINDINGS: In typically developing children, increased coactivation was assaifateztiuced joint excursion for 8

of the 14 linear models (hip flexion, kndeading, knee extension in stance, knee flexion in swing, ankle
plantarflexion from initial contact to foofflat, ankle dorsiflexion in stance and in swin@onversely, ankle
plantarflexion excursion at pushff increased with increasing tibialis anterior/soleus coactivation. In the involved
limbs of the children witlrcerebral palg, knee loading, ankle plantarflexion at push off, and awklesiflexion in
swing decreased, while hip extension increased, with increasimggle coactivation.

INTERPRETATION: The relationships between muscle coactivation and joint exanssioot equally distributed in
both groups, and predominant in typicallgeveloping children. The results suggest that excessive muscle
coactivation isnot a cause of stifknee gait in children with hemiplegic cerebral palsy, &#ppears to be related to
spastic dr foot.

Copyright © 2015 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.clinbiomech.2015.09.001

PMID: 26377949 [PubMedndexed for MEDLINE]

Elbow Kinematics During Gait Improve With Age in Children With Hemipl€giebral Palsy.
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Gordon BLWolff AL, Daluiski A.
J Pediatr Orthop. 2016 Jul 29. [Epub ahead of print]

BACKGROUND: Children with hemiplegic cerebral palsy (hCP) exhibit gotysiizad of elbow flexion during gait.
However, the change in elbow kinematics asyinmetry during gait acrossga span in both hCP and typically
developing (TDghildren is not well described. The aim of this study was to quantify the chamglbow kinematics
and symmetry across age span in hCP children compared withilfizen.

METHODS: Upper extremity kinericatiata were extracted and analyzed frondaabase for gait studies performed
between 2009 and 2015. A total of 35 hCP almd TD children between the ages of 4 and 18 (mean age:
TD=11.240.6, hCP=9.8+0et inclusionary criteria. The groups were furtteibdivided into 3 ageategories: 4 to

7, 8 to 11, 12+ years old. Elbow angles were extracted and péakwv flexion, overall range of motion during gait,
and asymmetry indices werealculated. A 4vay analysis of variance was performed on each group post hoc
Tukey honestly significant difference pairwise comparisons.

RESULTS: Peak elbow flexion during gait increased with age in TD ¢Rikli€d) and decreased with age in hCP
children on the affected side (P<0.0%here was no change on the ledtected side of hCP children. TD children
demonstrated significantly less elbow flexion (mean=51.9+2.1 deg.) compared thi¢haffected side in hCP
(mean=82.1+3.8 deg.) across all age categories (P<Ul@&)e was no change in elbow asymmetry indexpébtect
symmetry) across age #ither controls or hCP children; however, there were differences between hCPTahd
groups in younger age groups (TD=28, hCP=62, P<0.05) that resohamldscence (TD=32, hCP=40).
CONCLUSIONS: During gait, hCP childrea ¢reater peak elbow flexion on tladfected side than do TD children.
Peak elbow flexion angle converged between ghgroups with age, decreasing in hCP children and increasing in TD
children.Furthermore, elbow symmetry during gait improves with agdnCP childrengapproximating symmetry of
TD children by adolescence. These findings hienpications for both consideration and optimal timing of surgical
interventionto improve elbow flexion in children with hCP.

LEVEL OF EVIDENCE: Levelrbspecive casecontrol study.

DOI: 10.1097/BP0O.0000000000000842

PMID: 27479191 [PubMeds supplied by publisher]

Gastrocnemius muschkendon interaction during walking in typicalhdeveloping adults and children, and in
children with spastic cerebral palsy.

Kalsi GFry NR, Shortland AP

J Biomech. 2016 Aug 8. pii: SO@2D0(16)30852L. doi: 10.1016/j.jbiomech.2016.07.038. [Epub ahead of print]

BACKGROUND: Our understanding of the interaction of muscle bellies angktideins in individuals with muscle
pathology is limited. Knowledge of thes#eractions may inform us of the effects of musculoskeletal pathologies on
muscletendon dynamics and the subsequent neurological control strategies usemiin Here, we investigate
gastrocnemius musciendon interaction in typicallydeveloping (TD) adults and children, and in children with
spasticcerebral palsy (SCP).

METHODS: We recruited six TD adults (4 female; mean age: 34 yg4)X2dight TD children (5 female; mean age:
10 yrs. (612)) and eight indepadently ambulantchildren with SCP (5 female; mean age 9 yrd.2(6 3 unilaterally
affected). A combination of 3D motion capture and 2D r¢imhe ultrasound imaging were used tmmpute the
gastrocnemius muscutendinous unit (MTU) length and estimateusclebelly and tendon lengths during walking.
For the TD subjects, the measuremewsre made for heetoe walking and voluntary teevalking.

RESULTS: The gastrocnemius muscle bellies of children with SCP lengthenedidgtengupport (p = 0.003). In
contrast, the muscle bellies of TD subjects dat demonstrate an increase in length over the period of single
support undertheekttoe or toewalking conditions.

CONCLUSION: We observed lengthening of the gastrocnemius muscle badlidgrean with SCRIuring single
support, a phase of the gait cycle in which theascle is reported consistently to be active. Repeated lengthening of
musclebellies while they are active may lead to muscle damage and have implicatiahe foatural history of gait

in thisgroup.

Copyright © 2016 Elsevier Ltd. All rights reserved.
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Hand function assessment in the first years of life in unilateral cerebral paldyrrelation with neuroinmaging and
cortico-spinal reorganization.

Baranello G, Rossi Sebastiano D, Paglianséni E, Ciano, Eumarola A, Arnoldi MT, Corlatti A, Foscan M, Marchi
A, ErbettaA, Riva D

Eur J Paediatr Neurol. 2016 Jan;20(1):244doi: 10.1016/j.ejpn.2015.09.006pub 2015 Sep 25.

AIM: The purpose of the present study was to correlate early hand funagsessment during the first years of life
with neuroimaging findings and theifferent patterns of corticemotor reorganization in children with unilateral
cerebral palsy (UCP).

METHODS: We conducted a long prospective observational study, in whichildign with UCP (8 lefided
hemiplegia; Manual Ability Classification Systéewvel 13) were first assessed at a mean age of 24 months (range
18-28), andfollowed up by means of the Besta Scale, a new standardized protocol asdesinghimanual and
bimanual hand function. They also underwent Melbourhgsessment of Unilateral Upper Limb Function (MUUL)
and singlepulse Transcranidylagnetic Stimulation (TM3jt a mean age of 10 years 5 months (range 9m-12y

8 m). Brain MRIs of all the 17 children were independently assessed and scared blinded observers, according
to a defined protocol. Possible correlatiobstween hand function at first assessnteneuroimaging and TMS data
wereanalyzed.

RESULTS: Early hand function impairment significantly correlated with Bhé Sy a A2y 2 F =831A Y
p=0.028), number of involved areas =-0.608, p=0.010), presence of radiological signs of ticorspinal
RSISYSNFGREENGANTOI | YR 0l al f=-#UB5/E0.04P). Additignally, Gigherdahd o
function scores (i.e. better hand functioal first assessment significantly correlated with contralateral corsipmal
projections, while lower scores significantly correlated with either mixedpsitateral corticespinal projections to
G§KS I FFSOG SRI1.48,1y=R.008; .pdsthoe testsd contralateral TMS group versus ipsilatefal:2.943,

p =0.002 and cotralateral TMS group versus mixed=2.775,p =0.006).

CONCLUSIONS: To our knowledge, this is the first study correlating hand fuassiessment in the first years of
life, and its evolution over time, witlneuroimaging and corticgpinal projectionpatterns in children with UCP.
Thesefindings could contribute to an improved prediction of prognosis and a betttineation of therapeutic
interventions in young children with UCP.

Copyright © 2015 European Paediatric Neurology Society. PublisheddweEl

Ltd. All rights reserved.

DOI: 10.1016/j.ejpn.2015.09.005

PMID: 26439103 [PubMedndexed for MEDLINE]

Managing the mantainment of gait stability during dual walking task: effectsagie and neurological disorders.
Tramontano M Morone G, Curcid, Temperoni G, Medici A, Morelli ©altagirone C, Paolucci S, losa M.
Eur J Phys Rehabil Med. 2016 Aug 30. [Epub ahead of print]

BACKGROUND: Dual task paradigm is common mechanism of daily life, it iseftdar investigating the effect on
cognitive processing of motor behavior.

AIM: In the present study we investigate the dual task interference duvallging on upright gait stability.

DESIGN: cros®ctional study.

SETTING: Inpatient neurorehabilitation unit and children neurorehabilitatidtn

POPULATION: EigHiye subjects were enrolled, divided into five groups: healfpung, healthy elderly, children
with typical development, children with cerebnahlsy and adults with stroke in subacute phase.

METHODS: All subjects had to walk througathway during which they had to hearsound, turn the head to
watch a number and verbalize it. Subjects woreaacelerometer on their lumbar spine to measure upright gait
stability have beemssessed by means of the Root Mean Square (RMS) of the troeleition.

RESULTS: All subjects showed a reduced speed when performing a dual taskspéttt to single task. This
reduction was significantly different among group$F(4,81)=12.253, p<0.001, ES=0.377). The RMS resulted
increased along kdxis,and reduced along ARand C&axes during the dual task walking.

CONCLUSION: These accelerations were significantly related to the chargpednthat were managed in a
different way in subjects affected by cerebral padsy stroke.

CLINICAL REHABILITATIONRA: The information obtained in this study may used to support specific
rehabilitation techniques in subjects with poor balanability.

PMID: 27575014 [PubMeds supplied by publisher]
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Mechanical and material properties of the plantarflexor muss and Achillegendon in children with spastic
cerebral palsy and typically developing children

Theis N, Mohagheghi AA, Korff T

J Biomech. 2016 Jul 26. pii: S00290(16)3078%. doi: 10.1016/j.jbiomech.2016.07.020. [Epub ahead of print]

BACKGROUNEIChildren with spastic cerebral palsy (CP) experience secondasculoskeletal adaptations,
affecting the mechanical and material properties wiuscles and tendons. @Blated changes in the spastic muscle
are well documentedwhilst less is known about ¢htendon. From a clinical perspective, it important to
understand alterations in tendon properties in order to tailonterventions or interpret clinical tests more
appropriately. The main purpose thfis study was to compare the mechanical and matgmaperties of the Achilles
tendon in children with cerebral palsy to those of typically developing children.

METHODS: Using a combination of ultrasonography and motion analysideteenined tendon mechanical
properties in ten children with spastic cdmal palsy and ten agethatched typically developing children.
Specifically, weguantified muscle and tendon stiffness, tendon slack length, tendon stcagsssectional area,
Youngs Modulus and the strain rate dependence of tendstiffness.

FINDINGSChildren with CP had a greater muscle to tendon stiffness catiopared to typically developing children.
Despite a smaller tendocrosssectional area and greater tendon slack length, no group differences oteerved
in tendon stiffness or Yourgy Modulus. The slope describing thetiffness strairrate response was steeper in
children with cerebral palsy.

INTERPRETATION: These results provide us with a more differentiated understdrttiimgnuscle and tendon
mechanical properties, which would be redat forfuture research and paediatric clinicians.

Copyright © 2016 The Authors. Published by Elsevier Ltd.. All rights reserved.
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Motor function levels and pelvic parameters in walking or ambulating childweith cerebral palsy.

Bernard JC, Deceuninck J, Le@Gnudeville S, Loustalet Elorel E, Combey A, Sutton J, Berthonnaud E , Chaléat
Valaye E

Ann Phys Rehabil Med. 2014 Asgp;57(67):40921. doi: 10.1016/j.rehab.2014.06.004. Epub 2014 Jun 25.

BACKGROUND: In children with cerebral palsy, spinal equilibrium andgbeltegies may vary according to the
functional status.

OBJECTIVES: Todst the relationship between motor function and pelvic aspinal parameters in a population of
children and adolescents with cerebral pa(sgted from level | to level IV on Gross Motor Function Classification
SystemGMFCS]). A sagittair&y of the spie in the standing position was analyaeith Optispine(®) software.
RESULTS: The study population comprised 114 children and adolescentdrangahage: 12.35 [47]). For the
study population as a whole, there wesignificant overall correlations beeen the GMFCS level on one hand and
pelvicincidence and pelvic tilt (PT) on the other (P=0.013 and 0.021, respectively).

DISCUSSION: Pelvic parameters vary according to the GMFCS level but do ndabadffesarspinal curvature. The
sacrum is positiong in front of the head of thefemur (i.e. negative PT) in GMFCS level | and progressively moves
backwards (i.epositive PT) in GMFCS levels II, Il and IV.

Copyright © 2014 Elsevier Masson SAS. All rights reserved.
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Multilevel Upper Body Movement Control during Gait in Children with Cereliralsy.
Summa A, Vannozzj 8ergamii E, losa M, Morelli BCapozzoA
PL0S One. 2016 Mar 21;11(3):e0151792. doi: 10.1371/journal.pone.0151792. eCollection 2016.

Upper body movements during walking provide information about balance control gaiidstability. Typically
developing (TD) children normally present a pesgivedecrease of accelerations from the pelvis to the head,
whereas children wittcerebral palsy (CP) exhibit a general increase of upper body accelerddowsver, the
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literature describing how they are transmitted from the pelvighe head is ladkg. This study proposes a multilevel
motion sensor approach toharacterize upper body accelerations and how they propagate from pelvis to hread
children with CP, comparing with their TD peers. Two age gendematchedgroups of 20 children perforntea

10m walking test at seHelected speed whileiearing three magneténertial sensors located at pelvis, sternum, and
headlevels. The root mean square value of the accelerations at each levelmwgsited in a local anatomical frame
and its variationfom lower to upper levelsvas described using attenuation coefficients. Betwgeoup differences
were assessed performing an ANCOVA, while the mutual dependence between acceleaatipanents and the
relationship between biomechanical parameters and ¢gpiclinical scores were investigated using Regression
Analysis and Spearman's2 NNBf I A2y NBaLISOGABSte oh T nongouph b
managed the transmission of accelerations through the upper body. Desp#@raficant redgtion of the
acceleration from pelvis to sternum, children witP do not compensate for large accelerations, which are greater
than in TDchildren. Furthermore, those with CP showed negative stertoiineadattenuations, in agreement with
the documented igidity of the heaetrunk system observed in this population. In addition, the estimated
parameters proved t@orrelate with the scores used in daily clinical practice. The proposdtilevel approach was
fruitful in highlighting CAD gait differencesupported the idfield quantitative gait assessment in children with CP
and mightprove beneficial to designing innovative intervention protocols based on thlidization.
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Postural variability and sensorimotor development in infancy.
Dusing SC
Dev Med Child Neurol. 2016 Mar;58 Suppl €17doi: 10.1111/dmcn.13045.

Infants develop skills through a coupling between their sensory and motor

systems. Newborn infants must interpret sensory information and use it to mortivements and organize the
postural control system based on the task demaridss paper starts with a brieéview of evidence on the use of
sensoryinformation in the first months of life, and describes the importance of movenvaniability and postural
control in infancy. This introduction is followed byexiew of the evidence for the interactions betweerethensory,
motor, and postural control systems in typically development infants. The paper highligbtsability of young
infants to use sensory information to modify motor behaviarsd learn from their experiences. Last, the paper
highlights evidence ddtypicaluse of sensory, motor, and postural control in the first months of lifenfiants who
were born preterm, with neonatal brain injury or later diagnosed vegnebral palsy (CP).

© 2016 The Authors. Developmental Medicine & Child Neurology © ROHGEKeithPress.
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Predicting Missing Marker Trajectories in Human Motion Data Using Matkégrcorrelations.
Glgersend, Federolf P
PLoS One. 2016 Mar 31;11(3):e0152616. doi: 10.j@¥%bal.pone.0152616. eCollection 2016.

Missing information in motion capture data caused by occlusion or detachmemiadfers is a common problem
that is difficult to avoid entirely. The aim of thistudy was to develop and test an algorithm for redoustion of
corrupted markertrajectories in datasets representing human gait. The reconstruction faesitated using
information of marker intercorrelations obtained from grincipal component analysis, combined with a novel
weighting procedure. Theethod was completely datdriven, and did not require any training data. \iésted the
algorithm on datasets with movement patterns that can be considéeti well suited (healthy subject walking on a
treadmill) and less suite@ransitioning from walkingo running and the gait of a subject with cerebpalsy) to
reconstruct. Specifically, we created 50 copies of each datasetc@ndpted them with gaps in multiple markers at
random temporal and spatigdositions. Reconstruction errors, quantified byetaverage Euclidian distanbetween
predictedalr Y SI adzNBR Y NJ SNJ L2 &A (A 2 fiataket, evenawhel there wehe gap<LirNdp U K
to 70% of all time frames. For the lesaiited datasets, median reconstruction errors were in the rangerbm.
However, a few reconstructions had subst@ally larger errors (up to 29 mm). Our resultsuggest that the
proposed algorithm is a viable alternative both to conventiongapfilling algorithms and statef-the-art
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reconstruction algorithms developddr motion capture systems. The strengthstioé proposed algorithm are that

it can fill gaps anywhere in the dataset, and that the gaps can be considéragér than when using conventional
interpolation techniques. Limitations aréhat it does not enforce musculoskeletal constraints, and tha¢ th
reconstructionaccuracy declines if applied to datasets with less predictable movement patterns.
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Preliminary study of novel, timed walking tests for children with spina bifidacarebral palsy.
KaneKJ, Lanovaz J, Bisarddates A, Musselman KE
SAGE Open Med. 2016 Jul 11;4:2050312116658908. doi: 10.1177/20503121166589080aQ6Mdc

OBJECTIVE: Walking assessment is an important aspect of rehabilitation pragéiterlinicians have few
psychometrically sound options for evaluating walkindpighly ambulatory children. The purpose of this study was
to evaluate thevalidity and reliability of two new measures of walking functitie Obstaclesind Curb testselative

to the 10Meter Walk test and Timed Up and Go testimldren with spina bifida or cerebral palsy.

METHODS: A total of 16 ambulatory children with spinaaifit=9) or cerebrgbalsy (n=7) (9 boys; mean age 7y
ears, 7months; standard deviation 3yeadsponths) and 16 ageand gendeimatched typically developing children
participated. Children completed the walking tests, at both -selécted andfast speeds,twice. To evaluate
discriminative validity, scores were compareétween typically developing and spina bifida/cerebral palsy groups.
Within the spina bifida/cerebral palsy group, integst correlations evaluated convergertlidity and intraclass
correlaion coefficients evaluated withigessiortest-retest reliability.

RESULTS: At fast speeds, all tests showed discriminative validity (p<0.08®idally developing and spina
bifida/cerebral palsy comparisons) and convergesalidity (rho=0.810.90, p 0.001, for intertest correlations). At
selfselected speeds, only the Obstacles test discriminated between groups (p=0.00dderately strong
correlations (rho=0.78.78, p 0.001) were seen between thE)-Meter Walk test, Curb test, and Timed Up and Go
test. Intraclass correlatiorcoefficients ranged from 0.81 to 0.97, with higher testest reliability for tests
performed at fast speeds rather than seklected speeds.

CONCLUSION: The Obstacles and Curb tests are promising measures for ass#lgsmgn this population.
Performing tests at fast walking speeds may imprthair validity and testetest reliability for children with spina
bifida/cerebral palsy.
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Prognostic Predictors for Ambulation in Thai Children With Cerebral Palsy Aged13 Years.
Keerdisiroj O, Thawinchai Nsiritaratiwa W, Buntragulpoontawee M
J Child Neurol. 2015 Nov;30(1#128. doi: 10.1177/0883073815582267. Epub 2015 Apr 28.

The objectives of this study were to determine prognostic predictorsafobulation among Thai children with
cerebral palsy and identify their ambulatostatus. A retrospective cohort study wperformed at 6 special schools
or hospitals for children with physical disabilities. The prognostic predictors dorbulation were analyzed by
multivariable ordinal continuation ratio logistiegression. The 533 participants aged 2 to 18 years wereedivitto

3 groups:186 with independent ambulation (Gross Motor Function Classification SyBCS-Il]), 71 with
assisted ambulation (Gross Motor Function ClassificaBigstem Ill), and 276 with nonambulation (Gross Motor
Function ClassificatioBysten I\:V). The significant positive predictors for ambulation were typeestbral palsy
(spastic diplegia, spastic hemiplegia, dyskinesia, athyjgtonia, and mixed type), sitting independently at age 2
years, and eatingndependently. These predictomsere used to develop clinical scoring faredicting the future
ability to walk among Thai children with cerebral palsy.

© The Author(s) 2015.

DOI: 10.1177/0883073815582267
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Relationships between Isometric Micle Strength, Gait Parameters, and Gross Mofeunction Measure in
Patients with Cerebral Palsy.

Shn HI, Sung KH, Chung, C&e KM, Lee SY, Lee IH, Park MS

Yonsei Med J. 2016 Jan;57(1):247 doi: 10.3349/ym;.2016.57.1.217.

Erratum in  Yonsei Med2D16 May;57(3):807.

PURPOSE: This study investigated the correlation between isometric ratusalgth, gross motor function, and gait
parameters in patients with spastierebral palsy and to find which muscle groups play an important role for gait
pattern in a flexed knee gait.

MATERIALS AND METHODS: Twentyambulatory patients (mean age, 10.0 yeavith spastic cerebral palsy who
were scheduled for single event multileveurgery, including distal hamstring lengthening, were included.
Preoperativey, peak isometric muscle strength was measured for the hip flexor, hip extekisee, flexor, and knee
extensor muscle groups using a handheld dynamometer,three-dimensional (3D) gait analysis and gross motor
function measure (GMFMjcoring were alsogrformed. Correlations between peak isometric strength &dFM,
gait kinematics, and gait kinetics were analyzed.

RESULTS: Peak isometric muscle strength of all muscle groups was not retheedstdFM score and the gross
motor function classification syem level. Peaksometric strength of the hip extensor and knee extensor was
significantlycorrelated with the mean pelvic tilt (¥8.588, p=0.003 and 6.436, p=0.033and maximum pelvic
obliquity (r=0.450, p=0.031 and #8.419, p=0.041). Thereere sgnificant correlations between peak isometric
strength of the kneeextensor and peak knee extensor moment in early stance (r=0.467, p=0.021) dedrnimal
stance (r=0.416, p=0.043).

CONCLUSION: There is no correlation between muscle strength and grassfumction. However, this study
showed that muscle strength, especially of #adensor muscle group of the hip and knee joints, might play a critical
role ingait by stabilizing pelvic motion and decreasing energy consumption in a Reredyait.
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Reliability of timed walking tests and temporgpatial gait parameters in youthsvith neurological gait disorders.
Graser JV, Letsch C, van Hedel HJ
BMC Neurol. 2016 Jan 31;16:15. doi: 10.1186/512883-016-0538-y.

BACKGROUND: TheMe6ter Walk Tests (10MWT) and theMinute Walk Test (6MinWTre applied to assess gait
capacity in paediaic patients. To better objectifghanges in qualitative aspects of gait, tempepatial parameters
like stridelength or step symmetry could be simultaneously assessed with a GAITRite siRabatility has not yet
been evaluated in a heterogeneousngale of children withvarious neurological gait disorders such as is
representative for paediatrineuro-rehabilitation. The aim of this study was to assess-tetdst reliability of the
10MWT, the 6MinWT and simultaneously recorded gait parameters ceghtuith the GAITRite system in children
with neurological gait disorders.

METHODS: This is a cresstional study with two measurement timaoints. Thirtyparticipants (9 females; mean
(standard deviation) age 13.0 (3.6) years, 10 witlrebral palsy, @fter stroke, among other diagnoses) performed
the L0MWT atpreferred (10MWTpref) and maximum speed (10MWTmax) and the 6MIinNWT oadegasions (mean
time interval: 7.0 (1.9) days). Relative reliability vgasntified with an intraclass correlation coeffient (ICC); the
measurementerror reflecting absolute reliability was quantified with the standard erromafasurement and the
smallest real difference.

RESULTS: ICCs of timed walking tests (time measured with a stopwatch, stepfarotig 10MWT and walking
distance for the 6MinWT) ranged from 0:897. ICCs akemporo-spatial gait parameters ranged from 0:8195
(10MWTpref), from 0.6D.90 (10MWTmax) and from 0.88.97 (6MIinWT). In general, absolute reliability was
greatest in the 6MinWT.

CONCLUSIONiImed walking tests and temposgpatial gait parameters obtained frothe GAITRite system appear
reliable in children with neurological gait disorderwever, especially in children with poorer walking ability, the
reliability oftemporo-spatial param&ers might have been positively influenced, as unckteps had to be removed
using the GAITRIite software. As absolute reliabilitatiser low, the responsiveness of these measures needs to be
further evaluated.
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Reliability of the modified Gross Motor Function Measui8 (GMFM88) for children with both Spastic Cerebral
Palsy and Qebral Visual Impairment:; Areliminary study.

Salavati M, Krijnen WP Rameckers EA, Looijestijn PL, MaathwisnQ{er Schans CP, Steenbergen B

Res Dev Disabil. 2015 ev;4546:32-48. doi: 10.1016/j.ridd.2015.07.013. Epub 2015 Jul 25.

PURPOSE: Thens of this study were to adapt the Gross Motor Function Mea88éGMFM88) for children with
Cerebral Palsy (CP) and Cerebral Visual Impairrf@4t) and to determine the tesetest and interobserver
reliability of theadapted version.

METHOD: Sixtegmaediatric physical therapists familiar with CVI participatedhia adaptation process. The Delphi
method was used to gain consensus amorgaael of experts. Seveneven children with CP and CVI (44 boys and
33 girls,aged between 50 and 144 monthsarficipated in this study. To assess testest and interobserver
reliability, the GMFMB8 was administered twice within thregeeks (Mean=9 days, SD=6 days) by trained paediatric
physical therapists, one olvhom was familiar with the child and one whas®n't. Percentages of identicatores,
Cronbach's alphas and intraclass correlation coefficients (ICC)aenguted for each dimension level.

RESULTS: All experts agreed on the proposed adaptations of the -@8Mekthildren with CP and CVI. Testest
reliability ICCs for dimension scores wdretween 0.94 and 1.00, mean percentages of identical scores between 29
and 71,and interobserver reliability ICCs of the adapted GMEaMwere 0.991.00 for dimension scores. Mean
percentages of identical scorgaried between 53 and 91Testretest and interobserver reliability of the GMF88-

CVI for children with C&hd CVI was excellent. Internal consistency of dimension scores lay betweearn@ 9700.
CONCLUSION: The psychometric properties of the ad&nt#eM88 for children with CP and CVI are reliable and
comparable to the original GMF8B.

Copyright © 2015 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.ridd.2015.07.013

PMID: 26210850 [PubMedndexed for MEDLINE]

Restricted Arm Swing Affects G&tability and Increased Walking Speed Altdraunk Movements in Children with
Cerebral Palsy.

Delabastita T, Desloovere K, Meyns P

Front Hum Neurosci. 2016 Jul 15;10:354. doi: 10.3389/fnhum.2016.00354. eCollection 2016.

Observational research suggestsat in children with cerebral palsy, the alteredim swing is linked to instability
during walking. Therefore, the current studwestigates whether children with cerebral palsy use their arms more
than typically developing children, to enhance gait sliéi Evidence also suggessm influence of walking speed on
gait stability. Moreover, previous researtiighlighted a link between walking speed and arm swing. Hence, the
experimentaimed to explore differences between typically developing children amftiren with cerebral palsy
taking into account the combined influence of restricting aswing and increasing walking speed on gait stability.
Spatiotemporal gaitharacteristics, trunk movement parameters and margins of stability were obtaisiag) thee
dimensional gait analysis to assess gait stability of 26 childiém cerebral palsy and 24 typically developing
children. Four walking conditiorvgere evaluated: (i) free arm swing and preferred walking speed; (ii) restrastad
swing and preferred walking speed; (iii) free arm swing and high wallspged; and (iv) restricted arm swing and
high walking speed. Double support timend trunk acceleration variability increased more when arm swing was
restricted in children with bilateral cerebral palssompared to typically developinghildren and children with
unilateral cerebral palsy. Trunk sway veloditgreased more when walking speed was increased in children with
unilateral cerebral palsy compared to children with bilateral cerebral palsy andailpdeveloping children and in
children with bilateral cerebral palsy comparedtypically developing children. Trunk sway velocity increased more
when both armswing was restricted and walking speed was increased in children with bilatenelral pisy
compared to typically developing children. It is proposed tlaailitating arm swing during gait rehabilitation can
improve gait stability anddecrease trunk movements in children with cerebral palsy. The current rabeltsby
partly support the sggestion that facilitating arm swing in spectituations possibly enhances safety and reduces
the risk of falling in childrewith cerebral palsy.
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Spared Primary Motor Cortex and The Presence of MEP in Cerebral Palsy DictaRRetponsiveness to tDCS
during Gait Training.

Grecco LA(1), Oliveira CS(2), Galli M(3), Cosmo C(4), Duarte Nde A(2N(Bammiwards DJ(6), Fregni F

Front Hum Neurosci. 2016 Jul 19;10:361. doi: 10.3389/fnhum.2016.00361. eCollection 2016.

The current priority of investigations involving transcranial direct curstimulation (tDCS) and neurorehabilitation
is to identify biomarkrs associatedvith the positive results of the interventions such that respondent zwoad-
respondent patients can be identified in the early phases of treatment.alims were to determine whether: (1)
present motor evoked potential (MEP); and i{@uries involving the primary motor cortex, are associated with tDCS
enhancementin functional outcome following gait training in children with cerebral p#E)). We reviewed the
data from our parallel, randomized, shasontrolled,doubleblind studies. Fiftysix children with spastic CP received
gait training (either treadmill training or virtual reality training) and tDCS (activesbam). Univariate and
multivariate logistic regression analyses were employedidentify clinical, neurophysiologic and neur@omic
predictors associated withithe responsiveness to treatment with tDCS. MEP presence during the @viéihlation
and the subcortical injury were associated with positive effectshian functional results. The logistic regression
revealed that presnt MEP was aignificant predictor for the siminute walk test (6MWT; p = 0.003) and gaieed

(p = 0.028), whereas the subcortical injury was a significant predictgaitfkinematics (p = 0.013) and gross motor
function (p = 0.021). In thigreliminary study involving children with CP, two important prediction factorgarid
responses to anodal tDCS combined with gait training were identfipdarently, MEP (integrity of the corticospinal
tract) and subcortical locationf the brain injury exertedlifferent influences on aspects related to gait, suah
velocity and kinematics.
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The clinimetric propeties of aerobic and anaerobic fithess measures in aduitish cerebral palsy: A systematic
review of the literature.

Lennon N, Thorpe D , Balemans AC, Frdgaleham M, O'Neil MBjornson K , Boyd R, Dallmeijer AJ

Res Dev Disabil. 2015 ev;4546:31628. doi: 10.1016/j.ridd.2015.08.002. Epub 2015 Aug 27.

OBJECTIVE: To analyze the clinimetric properties of maximal aerobic and arfdaessieneasurement protocols in
adults with cerebral palsy (CP).

DATA SOURCES: A systematic search through Maréh dt0Odatabases PubMed, Embas@®PORTDiscus and
PsycINFO was performed with medical subject heading ternisdrbral palsy' combined with search terms adults
or adolescents and multiplext words for fitness and exercise tests that yielded 864 articles.

STUDY SELECTION: Abstracts were screened by two reviewers to identifinazenal fithess measurements in
adolescents (14.8yrs) or adults (>18yrs) with @P all abilities. Ninetfour articles were reviewed. No studies of
adolescent(14-18yrs) qualiied. Eight articles reported clinimetric properties for adwlish CP who walk or propel a
wheelchair independently. Five articles reported aerobic capacity, one reported on anaerobic capacity and two
reported on both.

DATA EXTRACTION: Methodologjaality of the studies was rated using portianfsthe COSMIN (COnsenswssed
Standards for the selection of health statddeasurement INstruments) checklist. Quality of the measurement
protocols wasvaluated based on statistical strength of the clininet. Synthesis of theverall evidence was based
on the Cochrane review group guidelines which comhbimethodological quality and statistical strength.

DATA SYNTHESIS: Eight articles reported on 4 aerobic and 1 anaerobic p@wecalssynthesis rewed that for
ambulatory adults with CP there istfijpderate evidence for good reliability and good construct validity of maximal
aerobic and anaerobic cycle tests, (i) moderate evidence for good critealidity of submaximal aerobic cycle
tests, and(iii) strong evidence for poazriterion validity of the sbkminute walk test as a maximal aerobic test. And
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for adults who propel a wheelchair there is limited evidence of good reliability faximal aerobic wheelchair
ergometer tests.

CONCLUSIONS: ited quality research exists on the clinimetric properties agrobic and anaerobic capacity
measures for adults with CP who have independanbility. Quality aerobic and anaerobic measures for adults with
more severanobility impairments are absent.

Copyight © 2015 Elsevier Ltd. All rights reserved.
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The role of exaggerated patellar tendon reflex in knee joint position senspatients with cerebral palsy.
Manikowska F, Cheé®B~ Ws 1 ¢Al 1 a>X [ S0ASR26ail ayv
Res Dev Disabil. 2015 ev;4546:25360. doi: 10.1016/j.ridd.2015.07.021. Epub 2015 Aug 26.

The aim of this pilot study was to determine if exaggerated patellar tendonffedts knee joint position sense (JPS)
in cerebralpalsy (CP) patients, lgomparing JPS of the knee between participants with normal and exaggerated
reflexes. The thresholds for reflex classification were based upon the data &blebodied volunteers. JPS was
measured as the ability of a subject (widlyes closed) to replicate a knee joint position demonstrated by an
examiner. Tendorjerk was measured as the moment of force in response to patellar tendon fag® was
collected from 27 limbs of CP patients (N=14) and 36 limlablefbodied volunteerdN=18). JPS was less accurate
(p=0.014) in limbs witmon-exaggerated reflexes (50.28+43.63%) than in control limbs (11.84+10.8Bé6e was

no significant difference (p=0.08) in JPS accuracy between limbsenditgerated reflexes (18.66+15.50%) and
control limbs. Our data suggests that onemponent of sensorimotor impairment, JPS, is not as commonly affected
in CPpatients as previously reported. JPS of the knee is reduced in limbsaevitbxaggerated reflexes; however in
limbs with exaggerated refles which iseen in the majority of CP patients, JPS is not affected.

Copyright © 2015 Elsevier Ltd. All rights reserved.
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Translation and construct validity of the Trunk ContrMeasurement Scale irchildren and youths with brain
lesions

Mitteregger E, Marsico P, Balzer J, van Hedel HJ

Res Dev Disabil. 2015 bv;4546:34352. doi: 10.1016/j.ridd.2015.08.007. Epub 2015 Aug 27.

Trunk control is essential for the performanoé everyday tasks. Children witieurological impairments such as
cerebral palsy (CP) or acquired brain inj(48l) commonly show impaired trunk control, which leads to restriction in
functional activities. The aim of this study was to provide constratitlity of the German version of the Trunk
Control Measurement Scale (TCMS). We investigatetyergent and discriminant construct validity by comparing
the TCMS with th&ross Motor Function Classification System (GMFCS) and the maodified Timed Gp @ndUG).
Several TCMS items were validated with force plate measurementscdrtee of pressure (COP) parameters
included the standard deviation of amplitudbe COP displacement and the area. Fiftp children with CP and ten
childrenwith ABI (mean ag#0.9 years 4.9 months, rangelB8 years, GMFCS level¥)participated. Spearman rank
correlation coefficients calculated between the TCM8d the GMFCS and mTUG amounted®@5 and-0.42,
respectively. Validating TCNt8ms with COP parameters wasfitult. Nevertheless, the results support tialidity

of the TCMS in children with brain lesions. This study provpaesliatric therapists working in German speaking
countries with a valid tool taassess impaired trunk control in these children. Altijowriginally designed for
children with CP, our results show that the TCMS may also be applicatidden with ABI, but more research is
needed on a larger population.

Copyright © 2015 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.ridd.2015.08.G30

PMID: 26298042 [PubMedndexed for MEDLINE]

Validation of hip joint center localization methods during gait analysis using BDS imaging in typically
developing and cerebral palsy children

Assi A, Sauret,Massaad A, Bakouny Z, Pillet H, SkalliGhanem |

Gait Posture. 2016 Jul;48=30doi: 10.1016/j.gaitpost.2016.04.028. Epub 2016 Apr 30.
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Localization of the hip joint center (HJC) is essential in computation odafait EOS low dose biplanarays have

been shown to be a good referenceewaluating various methods of HJC localization in adults. The aim is to evaluate
predictive and functional techniques for HIC localization in typically devel6fijgand cerebral palsy (CP) children,
using EOS as an image based refereBlmen TD and71CP children underwent 3D gait analysis. Six HJC localization
methods were evaluated in each group bilaterally: 3 predictive (Plug in Bditand Harrington) and 3 functional
methods based on the star arc technig(symmetrical center of rotation estiate, center transformation technique

and geometrical sphere fitting). All children then underwent EOS low dose biptadergraphs. Pelvis, lower limbs
and their corresponding external markers weezonstructed in 3D. The center of the femoral head wasslered

as thereference (HJCEOS). Euclidean distances between HJCs estimated by eachnoétticed§ and the HICEOS
were calculated; distances were shown to be lowerpnedictive compared to functional methods (p<0.0001).
Contrarily to findings imduts, functional methods were shown to be less accurate than predictive metmo@®

and CP children, which could be mainly due to the shorter thigh segmestiildren. Harrington method was shown

to be the most accurate in the predictioof HIC (mean BB NF my YY S { 5T deyuwalentltoyitie Bglidzl &
method. Thebias for each method was quantified, allowing its correction for an improvededdti@ation.

Copyright © 2016 Elsevier B.V. All rights reserved.

DOI: 10.1016/j.gaitpost.2016.04.028

PMID: 2747704 [PubMed in process]

Cognition

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

Belmonti V, Cioni G, Berthoz A

Dev Med Child Neurol. 2016 Mar;58 Suppl 42@oi: 10.1111dmcn.13044.

Behavioural evidence, summarized in this narrative review, suppodisvalopmental model of locomotor control
based on increasing neural integratioh spatial reference frames. Two consistent adult locomotor behaviours are
head stabilizationand head anticipation: the head is stabilized to gravity and leadalking direction. This
cephalocaudal orienting organization aligns gaze waestibula with a reference frame centred on the upcoming
walking direction,allowing anticipatory control ondaly kinematics, but is not fully developenhtil adolescence.
Walking trajectories and those of hand movements share naspects, including power laws coupling velocity to
curvature, and minimizedpatial variability. In fact, the adult brain can codegddory geometry in anallocentric
reference frame, irrespective of the end effector, regulating bddgyematics thereafter. Locomotor trajectory
formation, like head anticipationmatures in early adolescence, indicating common neurocomputational siibstra
These latedeveloping control mechanisms can be distinguished from biomechamicablems in children with
cerebral palsy (CP). Children's performance on a nawaligation test, the Magic Carpet, indicates that typical
navigation developmentonssts of the increasing integration of egocentric and allocentric referérazaes. In CP,
right-brain impairment seems to reduce navigation performance die a maladaptive lefbrain sequential
egocentric strategy. Spatial integratishould be considerethore in rehabilitation.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 MacH{esk.

DOI: 10.1111/dmcn.13044
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The influence of errors during practice on motor learning in young indualswith cerebral palsy.
van Abswoude F, Santdseira B, van der Kamp J, Steenbergen B
Res Dev Disabil. 2015 v;4546:35364. doi: 10.1016/j.ridd.2015.08.008. Epub 2015 Aug 27.

The aim of this study was to investigate the effect of errors durirggctice on motor skill learning in young
individuals with cerebral palsy (CP). Minimizegors has been validated in typically developing children and
children with intellectual disabilities as a method for implicit learning, because it redweesking memory
involvement during learning. The present study assessed wheth@aetice protocol that aims at minimizing errors
can induce implicit learning iyoung individuals with CP as well. Accordingly, we hypothesized that redercorg
during practicewould lead to enhanced learning and a decrease indbpendency of performance on working
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memory. Young individuals with CP practicaal aiming task following either an errarinimizing (N=20) or an error
strewn (N=18) practice protocol. Aiming accurasas assessed in prepost and retention test. Dual task
performance was assessed to establish dependencyanking memory. The two practice protocols did not invoke
different amounts ortypes of learning in the participants with CP. Yet, participamigroved aimingaccuracy and
showed stable motor performance after learning, irrespective of thmtocol they followed. Across groups the
number of errors made during practiosas related to the amount of learning, and the degree of conscious
monitoring of the movement. Only participants with relatively good working memory capacity armbor initial
performance showed a rudimentary form of (most likely, explieidrning. These new findings on the effect of the
amount of practice errors omotor learring in children of CP are important for designing interventionsfaldren
and adolescents with CP.

Copyright © 2015 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.ridd.2015.08.008

PMID: 26299638 [PubMedndexed for MEDLINE

Traitement - Rééducation motrice et cognitive

Management of cerebral palsy varies by healthcare region.
Rackauskaite QJIdall PW, Bech BH, @stergaard JR.
Dan Med J. 2015 Nov;62(11):A5152.

INTRODUCTION: Cerebral palsy (CP) is the most common type of motor disalilifidiood. The aim of the
present paper was to describe regional differenceth@émanagement of CP in scheaged children in Denmark.
METHODS: This was a crssstional study based on the Danish Cerebral Hdgyistry. The parents of 462 children
answereda questionnaire about theichild's treatment and the family's characteristics. Descriptive and logistic
regression analyses were performed for every treatment modality, stratifiedth®y Gross Motor Function
Classification System (GMFCS) level and adjdstéamily and child characteristics.

RESULTS: Significant regional differences were found regarding the provisimupétional therapy at all GMFCS
levels, speech therapy at GMFCS level #ndorthopaedic surgery at GMFCS levels | and.lINo rgional
differences wereobserved in the frequency of physiotherapy. We found no regional differenctseiseverity of
disability.

CONCLUSIONS: Regional differences in the management of CP cannot be explaisedabydifferences or
differences in the everity of the disability.

FUNDING: This study was funded by the Research Foundation from the Oentrark Region and the Department
of Clinical Medicine at Aarhus Univerditpspital, the Augustinus Foundation, the Bevica Foundation, the Dagmar
Marshals Foundation, the Ludvig and Sara Elsass Foundation, and the Civil EngineeY Frbya@saard's and his
Wife's Foundation.

TRIAL REGISTRATION: not relevant.

PMID: 26522483 [PubMedndexed for MEDLINE]

Medication, rehabilitation and health care consuption in adults with cerebralpalsy: A population based study.
Pons C, Brochard S, Gallien P, Nicolas B, Duruflé A, RogiemvNéris O, Garlantezec R
Clin Rehabil. 2016 Aug 9. pii: 0269215516663286. [Epub ahead of print]

OBJECTIVE: To evaluate mdioa rehabilitation and healthcare consumption &dults with CP as a function of
Gross Motor Function Classification Sys{&@MFCS) level.

DESIGN: Questionnaibased crossectional study.

SETTING: Brittany, a French county.

SUBJECTS: Adults with ceatipalsy.

INTERVENTIONS: Questionnaires relating to drugs, orthotic devices, mobilitgtesatldjtation and medical input
were sent to 435 members of a unique regiofaknch network dedicated to adults with cerebral palsy. The
guestionnaire wasompleed by the participant or a helper if necessary.

RESULTS: Of the 282 responders, 7.8% had a GMFCS level of |, 14.2% I1,2B71P%0l\land 31.2% V. Participants
consumed a large amount of healthcare. Almdistee-quarters took orally administered dragof which antispastic
and antiepileptic drugs were among the most frequent. Nearly all patients hddast one type of rehabilitation,
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87.2% had physiotherapy, 78% used at least one mobility aid and 69.5% used at least one orthotic device. T
frequengy of numerous inputs increased with GMFCS level. Specificities were found forGMERS level, e.g.
participants with GMFCS level IV and V had a high levehedical input and a greater use of truskpporting
devices, antireflux anthxative. Profilegould be established based on GMFCS levels.

CONCLUSIONS: Adults with cerebral palsy use a large amount of drugs, aidbjlitythotic devices, rehabilitation

and medical input. Healthcare is targeted cerebral palsyelated issues. GMFCS is a detiexant of healthcare
consumption and thus a useful tool for clinical practice to target egggropriately.

© The Author(s) 2016.

DOI: 10.1177/0269215516663286
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PharmacologieEfficaciteTolérance

Botulinum toxin injections for chronic sialorrhoea in children are effectivegardless of the degree of neurological
dysfunction: A single tertiarynstitution experience

Mahadevan M, Gruber M, Bilish D, Edwards K, D&agse Dvander Meer G

Int J PediatOtorhinolaryngol. 2016 Sep;88:182doi: 10.1016/}.ijporl.2016.06.031. Epub 2016 Jun 11.

OBJECTIVE: To determine the effectiveness of submandibular salivaryBglatidum Toxin Typé& (BTXA)
injection in the treatment of drooling in childrewith varying degrees of neurological dysfunction.

METHODS: A retrospective review of -ppad postprocedure drooling frequency anskverity scores of patients
receiving BT>A between January 2008 and Janu&@13. Stratification to different subgroups of neurgical
impairment wasperformed according to Gross Motor Function Classification System (GMFCS) Brodding
severity was assessed using ThotBtanell and Greenberg symptoguestionnaires administered at time of initial
consultation and 3 months aftéreatment.

RESULTS: 48 sets of BUiKjections in 26 patients with an average age of 9&&rs (range 7 month&8 years) were
included in the study. Marked improvement urooling was seen in 60.4% of patients, a marginal or brief
improvement was seenin 20.8% and there was no improvement in 18.8%. No adverse events were reported
following any of the BTX injections. BTA was safe and effective in the eigpatients with preexisting swallowing
dysfunction. Subsequent drooling surgewas performed inl5 (57.7%) of the cohort, all 15 patients responded to
BTXA injections. In patients with Cerebral Palsy, there was no correlation betweeseberity of the neurological
dysfunction as measured by the Gross Motor FunctiGtassification System (GMFGE&)re and the response to
BTXA treatment.

CONCLUSIONS: Injection of BT the submandibular glands of children witleurological disorders is a safe
procedure and results in a reduction in droolilg the majority of patients. Children with severe nelaygical
dysfunctionrespond to BT>A injections as effectively as their less impaired peers anditiyggee of response does
not appear to be associated with the severityrafurological disability. BTX injection is a good initial procedure
whendroolingsurgery is being considered.

Copyright © 2016 Elsevier Ireland Ltd. All rights reserved.

DOI: 10.1016/j.ijporl.2016.06.031

PMID: 27497402 [PubMedn process]

Clinical outcomes of botulinum toxin injection in patients with cerebral paByd esotropia
Ameri A Mirmohammadsadeghi A, Makateb A, Bazvand F, Hosseini S.
Strabismus. 2015;23(1)}83. doi: 10.3109/09273972.2014.999798. Epub 2015 Mar 19.

PURPOSE: To assess the efficacy of botulinum toxin (Novotox) injecpatieints with cerebral palsy (¢Rnd
esotropia.

PATIENTS AND METHODS: In acooparative, prospective interventional caseries botulinum toxin injection
was done in 44 patients with CP and esotropiairfgle dose of botulinum toxin was injected in both medial rectus
muscles of all patients and was repeated in 12 patients. Angle of deviation within 10 pdigmpters (PD) of
orthotropia was defined as a successful outcome.

RESULT: Forfgur patients (21 males) with the mea&® 2 F n 71T ®p ¢ were ingudied in th¥ fudyi Kha
YSItyYy Saz2GNRBLALF Ay | f {PD (2B1ZBPB)yTiheéirange o follame wWias 1224 gnonihg. Phrirty
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patients (68.18%j\vere treated successfully one year after surgery. The ratesafessconsecutive exotropia, and
residual esotropia were 61.4%, 13.63%, and 25% inl#is¢ followup, respectively. The logistic regression showed
statisticallysignificant results between success result and lower age, highenjaeion deviation, cie month post
injection deviation, and severe ptosis. Complicatiomeuded subconjunctival hemorrhage and ptosis.
CONCLUSION: Botulinum toxin injection is reasonably less invasive widnégtitesia, scar free, and a therapeutic
alternative for the péent with esotropia and CP. Therefore, it can provide more possible surgical optifutaria

DOI: 10.3109/09273972.2014.999798

PMID: 25789846 [PubMedndexed for MEDLINE]

Costminimization analysis in the treatment of spasticity in children witterebral palsy with botulinum toxin type
A: an observational, longitudinaketrospective study.

Tapias G, GarclRRomero M, Crespo C, Cuesta M, ForneascuaPascuabl

Farm Hosp. 2016 Sep 1;40(5):48 doi: 10.7399/fh.2016.40.5.10429.

OBJECTIVE: ©Gasinimization analysis of onabotulinumtoxinA aadobotulinumtoxinA, taking into account the real
dose administered to childrewith spasticity associated with dynamic equinus foot deformity due to cergiaidaly.
METHOD: A single centre, observationahgitudinal, and retrospective studyhich included spastic paediatric
patients aged 20-18years and treated wittonabotulinumtoxinA or abobotulinumtoxinA from December 1995 to
October 2012, inhe Paediatric Neurology Unit of a fifgtvel Spanish hogail. A longitudinalnalysis of spasticity
severity was made to confirm the similar efficacy of baiteatments. Cost minimization was analyzed using the
dose administered and théirect costs (pharmacological and medical visits costs) from the perspeatithe
National Health System (in euros from 2016).

RESULTS: We analyzed 895 patients with paediatric spasticity: 543 were talgtedth onabotulinumtoxinA, 292

only with abobotulinumtoxinA, and 60 with botkreatments. The mean doses administereére 5.44 U/kg (SD =
2.17) for onabotulinumtoxinA, and 14.73 U/kg (5.26) for abobotulinumto xinA. The tatadual direct cost
OLIKIFNYIFO2t23A0Ft FyR YSRAGX( dad AMMayAdavaio? EAlyE  d yyRo dadpcco ™
whichrepresentsdA TFSNBY OS 2F ¢ wHnydon LISNI @8SIENIAY Tl @2dzNJ 2-
CONCLUSIONS: It has been demonstrated that in real clinical practice, therqustient and year for treatment of
paediatric spasticity was lower wheatobotulinumtoxinA wasised.

Publisher: Abstract available from the publish@opyright AULA MEDICA EDICIONES 2014. Published by AUL
MEDICA. All righteserved.
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Effectiveness of Oral Baclofen in the Treatment of Spasticity in Children Addlescents With Cerebral Palsy.
NavarreteOpazo AAGonzalez W, Nahuelhual P
Arch Phys Med Rehabil. 2016 Apr;97(4):684doi: 10.1016/j.apmr.2(L08.417. Epub 2015 Aug 28.

OBJECTIVE: To systematically review the effectiveness of oral baclofenplacgl® or other antispastic oral
medications in terms of body function, level adtivity, and quality of life in children and adolescents with pas
cerebralpalsy who are younger than 18 years.

DATA SOURCES: Cochrane Library, Health Science Databases, DARE, LILACS, Embase,

MEDLINE, OTseeker, PEDro, PsycINFO, SpeechBITE, ScienceDirect, Sc@pns;alTipals.gov, Google Scholar,
OpenGrey, andthanual search.

STUDY SELECTION: Randomized or not randomized controlled trials andtadiestcomparing the effect of any
dosage of oral baclofen with that of nibpeatment, placebo, or another antispastic medication in children and
adolescentsvith spastic cerebral palsy were selected.

DATA EXTRACTION: Following the Cochrane Handbook for Systematic Revigewvesitions guidelines, 2
reviewers independently searched articlesdmtabases from their inceptions until October 2014.

DATA SYNTHESIS:r&ixomized controlled trials involving a total of 1p@tients were selected. Studies show a
great variability in motor classificatiodpsage of baclofen, and outcome measures. There is conflicting evidence on
the effectiveness of oral baclofen in redugimuscle tone or improving motdunction or the level of activity. The
overall methodological quality of thetudies was low. The main qualitative limitations of the studies correspond to
serious risk of bias, inconsistency of results, unpowered sangaeamdpublication bias.
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CONCLUSIONS: There are insufficient data to support or refute the use badaien for reducing spasticity or
improving motor function in children aratlolescents with spastic cerebral palsy.

Copyright © 2016 American Congres®Rehabilitation Medicine. Published by

Elsevier Inc. All rights reserved.

DOI: 10.1016/j.apmr.2015.08.417

PMID: 26321489 [PubMedndexed for MEDLINE]

Gabapentin can significantly improve dystonia severity and quality of lifehildren.
Liow NY, @&eno H, Lumsden DE, Marianczak J, KaminskeoMIinS, Lin JP
Eur J Paediatr Neurol. 2016 Jan;20(1):206oi: 10.1016/j.ejpn.2015.09.007. Epub 2015 Sep 28.

INTRODUCTION: Gabapentin has been used in the management of neuropathieppapsy and ozasionally
movement disorders.

METHODS: A foyear retrospective, observational study analysed the usgaifapentin for severe dystonia in
children at the Evelina London Childreisspital. Motor severity was classified according to the Gross Motor
Fundion Classification System (GMFCS), Dystonia Severity Assessment Plan (DSéWIsand impairment in
activities of daily living were graded according to YWe&lO International Classification of Functioning, Disability and
Health, Children& Youth versin (ICFCY) before and after gabapentin.

RESULTS: The majority of the 69 children reported were level 5 Gifi&i€&nbulant). The DSAP grade fell
significantly from grade 3 before to grade dfter gabapentin. Significant improvements in median-CyFgrads
were seenfollowing gabapentin in sleep quality, sleep amount, mood & agreeableness, gaireral muscle tone,
involuntary muscle contractions and seating tolerarfpe<0.01 in all areas). A significantly higher mean dose of
18.1mg/kg/dose (SD13.3 for dystonia, compared to 7.6hg/kg/dose (SD: 4.14) for pain religfthout dystonia
(z=-2.54, p=0.011) was noted.

DISCUSSION & CONCLUSION: Gabapentin may significantly ameliorate siystoityjaand improve activities of
daily living and qualitgf life in childrerwith severe dystonia.

Copyright © 2015 European Paediatric Neurology Society. Published by Hisgvidt rights reserved.

DOI: 10.1016/j.ejpn.2015.09.007

PMID: 26455274 [PubMedndexed for MEDLINE]

Isotopic Scintigraphy Couplewith Computed Tomography for the Investigation dftrathecal Baclofen Device
Malfunction.

Frémordiere F, Lacoeuille F, Sher A, Couturier O, MenRidhard, Dinomais M

Arch Phys Med Rehabil. 2016 Apr;97(4):84680i: 10.1016/j.apmr.2015.10.101. Ep2@®15 Nov 12.

OBJECTIVE: To assess the potential use of irididmdiethylenetriamine pentaacetic acid ((111HDTPA)
scintigraphy coupled with computed tomograpl€T) for the investigation of intrathecal baclofen (ITB) device
malfunction.

DESIGN: Retrpsctive study of a case series of patients.

SETTING: Neurosurgical and physical and rehabilitation medicine departments.

PARTICIPANTS: Patients (N=7) with reduced ITB effectiveness in whonsopyientional radiographs were
inconclusive.

INTERVENTION: Hirf111)IRDTPA scintigraphic studies and 8 CT scans. Patailisitions were followed by
tomoscintigraphy combined with CT.

MAIN OUTCOME MEASURE: Progression of the radiotracer in the pump, catheténghanglibarachnoid space.
RESULTS: In 7 casesntgyraphy coupled with CT showed leakage behind the puagk of activity outside the
pump reservoir, abrupt interruption of activity ithe catheter, or abnormal distribution of the radiotracer, thus
demonstratingthat the drug did not reach its targeSurgical revision confirmed thefiadings in 5 cases. In 1 case,
combined imagery ruled out device dysfunction.the remaining case, only planar acquisitions were performed,
showing correctiffusion of the radiotracer.

CONCLUSIONS: The combinatioscoftigraphy and CT provides simultanedwsctional and anatomic imagery of
the device. The slow infusion of thadioisotope mimics the diffusion of baclofen, and this could be a useful method
to explore intrathecal device malfunction. Further studége required tocompare scintigraphy coupled with CT, to
radiopaque injection followed bffjuoroscopy or CT.

Copyright © 2016 American Congress of Rehabilitation Medicine. Published by
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Literature Review and Comparison of Two Statistical Methods to Evaluate Eféect of Botulinum Toxin
Treatment on Gait in Children with Cerebral Palsy.

Nieuwenhuys A, Papageorgiou E, Pataky T, De | hal@haersG, Desloovere K

PL0oS One. 2016 Mar 31;11(3):e0152697. doi: 10.1371/journal.pone.0152697. eCollection 2016.

IM: This study aimed at comparing two statistical approaches to analyzeftbet of Botulinum Toxin A (B33
treatment on gait in children ith a diagnosis of spastic cerebral palsy (CP), based on-thireensional gaianalysis
(3DGA) data. Through a literature review, the available expert knowledggait changes after BIAtreatment in
children with CP is summarized.

METHODS: Part-Intervention studies on BFX treatment in children with CBetween 418 years that used 3DGA
data as an outcome measure and were written English, were identified through a broad systematic literature
search. Reporteckinematic and kinetic gait features wee extracted from the identified studiesPart 2-A
retrospective sample of 53 children with CP (6.1 + 2.3years, GMHALfceived 3DGA before and after multilevel
BTXA injections. The effect oBTXA on gait was interpreted by comparing the resutgaired samples-tests on

the kinematic gait features that were identified from literature to tihesults of statistical parametric mapping
analysis on the kinematic waveforms tife lower limb joints.

RESULTS: Parb3 kinematic and 33 kinetic feats were described iliterature. Overall, there is no consensus on
which features should be evaluateafter BTXA treatment as 49 features were reported only once or twice. Rart
PostBTXA, both statistical approaches found increased ankle dorsifteeiooughout the gait cycle. Statistical
parametric mapping analyses additionaltyund increased knee extension during terminal stance. In turn, feature
analysesfound increased outtoeing during stance after BAX

CONCLUSION: This study confirms thatAihjections are a valuable treatmeaption to improve gait function in
children with CP. However, differerstatistical approaches may lead to different interpretations of treatment
outcome. We suggest that a clear, definite hypothesis should be st@tpdori and a commensurate statistical
approach should accompany this hypothesis.

Free PMC Article
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Prospective Randomized Study of Oral Diazepam and Baclofen on Spasti€irabral Palsy.
Goyal V, Laisram N, Wadhwa RK, Kothari SY
J Clin Diagn Res. 2016 Jun;10(6):FCdbi: 10.7860/JCDR/2016/17067.7975. Epub 2016 Jun 1.

INTRODUCTION: Spasteebral palsy (CP) is the most common form of CP. DiazapdnBaclofen are the most
commonly used oral drugs to manage spasticity. Stwdg designed to evaluate and compare their effects and
safety in CP children.

AIM: Study was aimed to assess and pam outcome of oral Diazepam and Baclofém spastic cerebral palsy
children in terms of extent of reduction of spasticityd side effects profile.

MATERIALS AND METHODS: Randomized prospectiveujplgiudy was done for ongear after giving Diazepa
and Baclofen in weekly incremental doses upgoommended maximum dose to 60 children for three months. Two
primary outcomemeasures were spasticity reduction and adverse effect profile. Spastdtction was measured
by Modified Ashworth's Scale (MA&d Range of Motiomprovement (ROM).

RESULTS: After random allocation, there was no baseline difference bejpwmes. Mean MAS score improved
from 1.96+0.4 at baseline to 1.63+0.40 and 1.40:86 at 1 month and 3 months for Diazepam and from 1.834-0.
to 1.57+0.59 andL.31+ 0.48 respectively for Baclofen. Within the group reduction was signifiedfit p-value =
0.0001. Intergroup comparison showed no statistically signifiddifference with pvalue of 0.48 and 0.22 at 1 and 3
months. Baseline ROMNhowed significant improvement at 1 and 3 months with p value of 0.004 and 0.001 for
Diazepam and 0.01 and 0.000 for Baclofen respectively with no statissglificant difference among two groups.
Drowsiness was most common observed sffect in bdh the groups.
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CONCLUSION: Patients showed significant improvement in spasticity as measMeahbMIAS score and range of
motion in Diazepam as well as Baclofen group. Birlgs were found safe for use in children. Study couldn't
establish anydifferene between the two drugs. However studies with bigger sample sizelanger follow up
assessing functional improvement in patients will be requiredear future.
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Quantitative evaluation for spasticity of calf muscle after botulinum toxinjection in patients with cerebral palsy:
a pilot study.

Lin YCLin L, Chou TF, Lee HM

J Neuroeng Rehabil. 2016 Mar 12;13:25. doi;: 10.1186/s12984-016-0135-8.

BACKGROUND: Cerebral palsy (CP) is the most common pediatric disease tootausisability. Two common
symptoms in CP are spasticity and contracturéhif occurred in the ankle plantar flexors of chddrwith CP, it will
impair their gait and active daily living profoundly. Most children with CP redatelinum toxin type A (BoNAK)
injection to reduce muscle tone, but a knowledggmp exists in the understanding of changes of neural and non
neural canponents ofspasticity after injection. The purpose of this study was to determine if dawice for
guantitative modified Tardieu approach (QMTA) is a valid meth@bsess spasticity of calf muscles after botulinum
toxin injection.

METHODS: In this stydwe intended to develop a device for quantitativeeasurement of spasticity in calf muscles
based on the modified Tardieu scalTS) and techniques of biomedical engineering. Our QMTA measures the
angulardisplacement and resistance of stretched joinithwa device that is lightportable and can be operated
similar to conventional approaches for MTS. $tatic (R2), dynamic (R1) and-R2 angles derived from the reactive
signalscollected by the miniature sensors are used to represent themeural ard neural components of stretched
spastic muscles. Four children with CP wereruited to assess the change in spasticity in their gastrocnemius
musclesbefore and 4veeks after BONA injection.

RESULTS: A simulated ankle model validated the performdnmer alevice inmeasuring joint displacement and
estimating the angle of catch. Data from quarticipants with CP showed that R2 andRRimproved significantly
after BONTA administration. It indicates both neural and noeural components of the spastgastrocnemius
muscles improved at four weeks after BeNTnjection in childremvith CP.

CONCLUSION: Our device for QMTA can objectively measure the changes in sifastecigystrocnemius muscle
in children with cerebral palsy after BoMiinjection.

Free PMC Article
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Questionnaire about the adverse events and side effects following botulinum mo&i treatment in patients with
cerebral palsy.

Blaszczyk |, Foumani NP, Ljungberg C, Wiberg M

Toxins (Basel). 2015 Nov 6;7(11):4645 doi: 10.3390/toxins7114645.

Botulinum toxin A (BoNA) injections for treatment of spasticity in patiewdth cerebralpalsy (CP) have been used
for about two decades. The treatment é®nsidered safe but a low frequency of adverse events (AE) has been
reported. Agood method to report AEs is necessary to verify the safety of the treatment.dd&ded to use an
active suveillance of treatmeninduced harm using @uestionnaire we created. We studied the incidence of
reported AEs and sideffects in patients with CP treated with BoldT We investigated the relationshietween the
incidence of AEs or side effects and gemdge, weight, total dosedose per body weight, Gross Motor Function
Classification System (GMFCS) andhber of treated body parts. Sevenrfyur patients with CP participated in our
study. In 54 (51%) of 105 BolTireatments performed in 45 (61%) peuts, therewere 95 AEs and side effects
reported, out of which 50 were generalized andfmcal distant. Severe AEs occurred in three patients (4%), and
their BONTA treatment was discontinued. Consecutive collection of the AE andeffdet incidence sing our
guestionnaire can increase the safety of BeAlfreatment in patients with CP.
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Unusual placement of intrathecal baclofen pumps: report of two cases.
Devine O, Harborne A, Lo WB, Weinberg D, Ciras M, Price R
Acta Neurochir (Wien). 2016 Jan;158(1):¥&7 doi: 10.1007/s0070015-2636:9. Epub 2015 Nov 23.

Intrathecal baclofen délery via implantable pump represents an importambdality for symptomatic relief in
patients with chronic spasticity. Pumps amitinely implanted subcutaneously in the anterior abdominal wall. We
describetwo unusual cases where skialated complicabns necessitated revision surgerg order to relocate the
pump to alternative sites. The first patient was amernational power canoeist, whose strenuous exercise
programme interfered withhis pump's original siting. The second patient was a cachegciversity studentwith a
history of cerebral palsy, who maintained low body mass despite attempteihht gain. The relocation of these
two intrathecal devices to the mediabmpartment of the right thigh and right iliac fossa, respectively, is destribe
Free PMC Article

DOI: 10.1007/s0070015-26369
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Chirurgie

A cohort study of tibialis anterior tendon shortening in combinatiowith calf muscle lengthening in spastic
equinus in cerebral palsy.

Tsang ST, McMorran D, Robinson L, Herman J, Robb JE, Gaston MS

Gait Posture. 2016 Aug 17;50:23. doi: 10.1016/j.gaitpost.2016.08.015. [Epub ahead of print]

The aim of this study was tvaluate the outcome of combined tibialis anteri@ndon shortening (TATS) and calf
muscletendon lengthening (CMTL) in spastiuinus. Prospectively collected data was analysed in 26 patients with
hemiplegic(n=13) and diplegic (n=13) cerebral palsy)((GMFCS level | or I, 14 malesieh2ales, age range 186
years; mean 16.8 years). All patients had-pperative 3D gait analysis and a further analysis at a mean of 17.1
months (£5.6monthshfter surgery. None was lost to follewp. Twentyeight canbined TATS and CMTiere
undertaken and 19 patients had additional synchronous multilevel surgeryollsiv-up 79% of patients had
improved foot positioning at initial contaciyhilst 68% reported improved fitting or reduced requirement of orthotic
suppat. Statistically significant improvements were seen in the Movement Analysis Pfofilankle dorsi
/plantarflexion (4.15°, p=0.032), maximum ankle dorsiflexdoming swing phase (11.68°, p<0.001), and Edinburgh
Visual Gait Score (EVG&B5, p=0.014)Diplegic patients had a greater improvement in the EVGShbaniplegics
(6.27 -vs 2.21, p=0.024). The originators of combined TATS and Cédlved that it improved foot positioning
during gait. The present study heslependently confirmed favourableutcomes in a similar patient population and
added additional outcome measures, the EVGS, foot positioning at initial coatatimaximum ankle dorsiflexion
during swing phase. Study limitations inclugleort term followup in a heterogeneous populatiomnd that 19
patients hadadditional surgery. TATS combined with CMTL is a recommended option for Sp@stwis in
ambulatory patients with CP.

Copyright © 2016 Elsevier B.V. All rights reserved.

DOI: 10.1016/j.gaitpost.2016.08.015
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Comparison of lumbar epidural bupivacaine with fentanyl or clonidine fuostoperative analgesia in children with
cerebral palsy after singkevent multilevel surgery.

Chalkiadis GA, Sommerfield D, Low J, Orsini F, Dowddragdl, Penrose S, Pirpiris M, Graham HK

Dev Med Child Neurol. 2016 Apr;58(4)-02loi: 10.1111/dmcn.12930. Epub 2015 Sep 23.

AIM: To compare diazepam use, muscle spasm, analgesia, and side effectslaviigine or fentanyl are added to
epidural bupivaaine in children with cerebraglalsy after multilevel orthopaedic surgery.
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METHOD: Fifty children were prospectively randomized to receive clonidine (ma2dn age 10y 10mo [SD 2y
11mo]) or fentanyl (n=26, mean age 10y 11mo [SDQyo]).

RESULTS: Themas no difference in primary outcome measures: median diazepan({fes&anyl 0, interquartile
range [IQR] @; clonidine 0, IQR-0; p=0.46), anynuscle spasm (no muscle spasms in: fentanyl, 36%; clonidine,
62%; p=0.11)painful muscle spasm (fentanyl 4T% Of 2 Y A RAY S H pz T  L(honedfantadys449a; NJ |
clonidine 42%; p=0.29). There were differences in secondamycome measures: no vomiting (clonidine 63%;
fentanyl 20%); vomiting occurrechore frequently with fentanyl (32% vomited more thaimree times; clonidine
none; p=0.001). Fentanyl resulted in more oxygen desaturation (at least two episfaganyl 20%; clonidine O;
p<0.001). Clonidine resulted in lower mean (SD) ameder the curve for systolic blood pressure (fentanyl 106.5
[11.0], clonidine95.7mmHg [7.9]) and heart rate (fentanyl 104.9 beats per minute [13.6]; clonBbr@ [11.5];
p<0.001).

INTERPRETATION: Clonidine and fentanyl provide adequate analgesia with loof ratescle spasm, resulting in
low diazepam use. The cheiof epidural additiveshould be based upon the most tolerable sigféect profile.

© 2015 Mac Keith Press.
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Excellent functional outcome following selective dorsal rhizotomy in a Idhiwith spasticity secondary to
transverse myelitis.

Mazarakis NKUghratdar |, Vloeberghs MH

Childs Nerv Syst. 2015 Nov;31(11):29&89doi: 10.1007/s003801527792. Epub 2015 Jun 16.

PURPOSE: Selective dorsal rhizotomy (SDR) is a neurosurgical ngracsstlitotreat spasticity in children with
cerebral palsy (CP). The vast majoritystefdies to date suggest SDR is particularly effective in reducing lower limb
spasticity in spastic diplegia with lotegsting effect.

METHOD: We report, to the best afiroknowledge for the first time, the case oteenager who underwent SDR for
the management of spasticity secondaryttansverse myelitis.

RESULTS: This is an unusual indication for SDR which resulted in completelgpweodenbs and an excellent
functional outcome. At a followup 18 monthsfollowing the procedure, the child had no-oecurrence of his
symptoms.

CONCLUSION: This report raises the possibility that the use of SDR cexpaded to include other pathologies.
We discuss the case and thelevant literature. Our spasticity service at NUH has to date inserted 300 baclofen
pumpsand performed 60 SDRs mainly in children with cerebral palsy.

DOI: 10.1007/s0038015-27792

PMID: 26077594 [PubMedndexed for MEDLINE]

Femoral derotation ostotomy in adults with cerebral palsy.
PutzC, Wolf SI, Geisbiisch A, Niklasch M, Doder)dimdherT
Gait Posture. 2016 Jun 27;49:29096. doi: 10.1016/j.gaitpost.2016.06.034. [Epub ahead of print]

BACKGROUND: Internal rotation gait constitutes a comgéeét disorder irbilateral spastic cerebral palsy (BSCP)
including static torsional and dynandomponents resulting in lever arm dysfunction. Although femoral derotation
osteotomy (FDO) is a standard procedure to correct increased femoral anteveisiarhildren, unpredictable
outcome has been reported. The effect of FDO whas itone as part of singlevent multilevel surgery (SEMLS) in
adulthood has nobeen investigated.

METHODS: In this study migrm data of 63 adults with BSCP and internal notagait, undergoing SEMLS including
FDO were analyzed prand 1.7 yearpostoperatively by clinical examination and-Bidtrumented gait analysis. All
legs were categorized as the more or less involved side to consider asymifiegrynean hip rotation istance
preoperatively and the intraoperative derotatiowas correlated with the difference prand postoperatively.
RESULTS: The group as a whole experienced the following results postoperatinetyred mean hip rotation in
stance (p=0.0001), meandt progression anglg=0.0001) and a significant improvement of the clinical parameter:
passiveinternal and external hip rotation, midpoint and anteversion (p=0.0001) for btegs separately. With
regard to the less and more involved side, clinical kinematic parameters showed comparable significant changes
(p=0.0001). Thanteversion improved significantly in proximal compared to distal FDO (p=0.03).
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CONCLUSION: This study emphasizes an overall good correction of internal rgagttion adults wth bilateral
involvement after FDO. However, the results arere predictable in adults compared to studies reporting outcome
after FDO irchildren.

Copyright © 2016 Elsevier B.V. All rights reserved.

DOI: 10.1016/j.gaitpost.2016.06.034

PMID: 27475618 [®Med- as supplied by publisher]

Infra-Conus Singleevel Laminectomy for Selective Dorsal Rhizotomy: Techricsdance
Bales JApkon S, Osorio M, Kinney G, Robison RA, Hooper E, Browd S.
Pediatr Neurosurg. 2016 Aug 23. [Epub ahead of print]

BACKGRND/AIMS: Selective dorsal rhizotomy for spastic cerebral palsyaffextive and wellvalidated surgical
approach. Multiple techniques have beeéescribed in the past including multiple laminectomies and a silegiel
laminectomy at the level of the cais. There is considerable technical challengevolved with a singléevel
laminectomy approach.

METHODS: We report here a modification of the siglel laminectomy thaselectively analyzes each individual
nerve root with electromyography to separatorsal and ventral nerve roots through comparison of stimulus
responses.

RESULTS: In 18 children with cerebral palsy who underwent this operatiormthgra mean improvement in the
Modified Ashworth Scale of 2.0 with no reportegtidence of muscle weakssg, sensory loss, or neurogenic bladder.
CONCLUSION: This approach allows for a modification of selective dorsal rhizbtongh a singldevel
laminectomy and tailors the selection of nerve rostctioning to the individual patient of interest while Ibti
maintaining itseffectiveness.

© 2016 S. Karger AG, Basel.

DOI: 10.1159/000448046
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Neuromuscular Foot: Spastic Cerebral Palsy.
Karamitopoulos MS, Nirenstein L
Foot Ankle Clin. 2015 Dec;20(4):@8 cbi: 10.1016/j.fcl.2015.07.008. Epub 2015 Oct 21.

Foot and ankle deformities in cerebral palsy can be effectively treatedsuitery. Surgery should be considered in
patients with significant deformity andthose who have pain or difficulty with orthotiand shoe wear. Equinus
contracture of both gastrocnemius and soleus can be treated with é@edoachilles lengthening; ankle valgus with
medial epiphysiodesis. Equinovaigasnore commonly seen in hemiplegic patients and this deformity can usually be
treated with tendon transfers. Triple arthrodesis is an option in children withere degenerative changes. It is
important to address all aspects of tiehild's pathology at the time of surgical correction.

Copyright © 2015 Elsevier Inc. All rights reserved

DOI: 10.1016/}.fcl.2015.07.008

PMID: 26589084 [PubMedndexed for MEDLINE]

Management of Spinal Deformity in Adult Patients With Neuromuscular Disease.
Protopsaltis TBoniello AJ, Schwab FJ.
J Am Acad Orthop Surg. 2016 Jul 28. [Epub ahead df print

A wide range of neuromuscular diseases, including Parkinson disease, cqralsgl multiple sclerosis, and
myopathy, are associated with spinal deformiti€Bhe most common postural deformities include anterocollis, Pisa
syndrome(pleurothotonus), scliosis, and camptocormia. Nonsurgical management of spiefdrmity in patients
with neuromuscular disease centers on maximizing riiexlical management of the underlying neurodegenerative
pathology before surgicaintervention is contemplated. Surgicadanagement can include decompressalone, or
decompression and fusion with short or long fusion constructs. Patietitsneuromuscular disease are susceptible
to postoperative medicatomplications, such as delirium, epidural hematomas, pulmonary emand cardiac
events. Compared with outcomes in the typical patient with spdegbrmity, postoperative outcomes in patients
with neuromuscular disease havegher rates of surgical complications, such as instrumentation failure, proximal
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junctional kyphais, loss of correction, and the need for revision surgergardless of the magnitude of surgical
treatment.

DOI: 10.5435/JAAE315-00421

PMID: 27471900 [PubMeds supplied by publisher]

Management of spinal infections in children with cerebral gal

Sebaaly A, El Rachkidi R, Yaacoubaliba E, Ghanem |

Orthop Traumatol Surg Res. 2016 Jul 29. pii: S0888(16)30072. doi: 10.1016/j.0tsr.2016.04.015. [Epub ahead
of print]

Cerebral palsy patients who undergo posterior spinal instrumentatiosdoliosis are at a greater risk of surgical site
infection compared toadolescents with idiopathic scoliosis. Many infecting organisms are repdris#i. factors
include patients' specific factors, nutritional status as wek@glery related factors. l#hough surgical management
is still controversial, itis always based on irrigation and debridement followed or not by implant remadved.
purpose of this paper is to review the pathophysiology of surgicalisiéztion in this patient population andt
propose a treatment algorithm, baseadn a thorough review of the current literature and personal experience.
Copyright © 2016 Elsevier Masson SAS. All rights reserved.

DOI: 10.1016/j.0tsr.2016.04.015

PMID: 27480292 [PubMeds supplied by publisher]

Midterm Follow-Up of Talectomy for Severe Rigid Equinovarus Feet.
EFSherbini MH, Omran AA
J Foot Ankle Surg. 2015 NDec;54(6):10938. doi: 10.1053/}.jfas.2015.07.004. Epub 2015 Sep 7.

Rigid equinovarus foot is a challenging problem. Talectomy hasdmb@tated asa salvage procedure to achieve a
plantigrade painless foot in the treatment oifgid equinovarus deformity. The present prospective observational
study evaluated the effectiveness of talectomy in the treatment of Dimeglio gradeigid equnovarus feet.
Nineteen feet in 13 patients were treated by talectorfigm September 2001 through January 2012-y&@r, 2
month period). Of the 1patients, 9 (69.23%) had a foot deformity due to arthrogryposis multippegenita and 1
(7.69%) each due teacral agenesis, spastic cerebral paisglected congenital talipes equinovarus, and post
traumatic contracture. Of thel3 patients, 9 (69.23%) were male and 4 (30.77%) were female. Their mean age wa:
7.7 (range 3 to 26) years. The mean follepvduraion was 6.4 (range 2 to 1years. Along with talectomy, excision

of the navicular was performed in 8 fe@t2.11%), calcaneal osteotomy with a laterally based wedge in 8 (42.11%),
and calcaneocuboid fusion in 3 feet (15.79%). Postoperatively, all tharfg@oved to Dimeglio grade Il and were
painless, and 16 feet (84.22%) were plantigradefobt (5.26%) had residual equinus resulting from incomplete
removal of the talusand 2 (10.53%) had residual varus. Also, 3 feet (15.79%) had forefoot add@ct@sidual and

1 recurrent) that required a second surgery to correct tleformity. From our experience, talectomy is an effective
procedure forcorrection of severe rigid equinovarus feet, provided that the talusoimpletely removed and the
calcaneuss positioned correctly in the ankiaortise.

Copyright © 2015 American College of Foot and Ankle Surgeons. PublisBexdwigr Inc. All rights reserved.
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Outcomes of Cutaneas Scar Revision During Surgical Implant Removal in Chilaviégh Cerebral Palsy.
Davids JR, Diaz K, Leba TB, Adams S, Westberry D, Bagley AM
J Bone Joint Surg Am. 2016 Aug 17;98(16):838bi: 10.2106/JBJS.15.01418.

BACKGROUND: Children who have hagjesy involving the placement of an implafiequently undergo a
subsequent surgery for hardware removal. The cosmesiiafical scars following initial and subsequent surgeries
is unpredictable. Scaincision (subsequent surgical incision through thiéial scar) or excisiofaround the initial
scar) is selected on the basis of the quality of the inisabr. The outcomes following these techniques have not
been determined.

METHODS: This prospective, consecutive case series was designed to contgamees following surgical scar
incision versus excision at the time of implaimoval in children with cerebral palsy. Photographs of the scars were
made preoperatively and at 6 and 12 months following implant removal and were gréatestcar quality utizing
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the modified Stony Brook Scar Evaluation SCBRSES). Parental assessment of scar appearance was performed a
the same timepoints utilizing a visual analog cosmetic scale (VACS).

RESULTS: The scars that were selected for incision had siglyifrearse SBSES ores at 6 and 12 months following

the second surgery compared with preoperatixedues. However, parents' VACS scores of the incised scars, although
worse at 6months, were comparable with preoperative scores at 12 months. Scars thatsetreted for excision

had significantly worse SBSES scores at 6 months but shatesere comparable with preoperative values at 12
months. VACS scores for thecised scars were comparable at the 3 time points.

CONCLUSIONS: Surgical incisions théallinihealed with good scar qualigenerally healed well (from the parents'
perspective) following subsequeintcision through the previous scar. Surgical incisions that initially healeadth

scar quality did not heal better following excision of fheevious scar. Iisuch situations, surgical excision of the
existing scar should occurd@onjunction with additional adjuvant therapies to improve cosmesis.

LEVEL OF EVIDENCE: Therapeutic Level Il. See Instructions for Autharsniptete descriptionof levels of
evidence.

Copyright © 2016 by The Journal of Bone and Joint Surgery, Incorporated.
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Percutaneous Adductor Release in Nonambulant Children with Cerebral Palsy.
Sahu RL
JNMA J Negd Med Assoc. 2014 Jautar;52(193):7026.

INTRODUCTION: Adductor spasticity at hips is the main barrier in funeativities and rehabilitation of spastic
cerebral palsy patients. The aim of tlgtdy is to evaluate the results of percutaneous adduaelease under
generalanaesthesia.

METHODS: From July 2005 to July 2010, 64 hips in 32 patients (19 males fanthl#3) were recruited from
outpatient department having adductor contracture hips in cerebral palsy children. All children were opedate
under generalnaesthesia. All children were followed for twerfiur months. The clinicaksults were evaluated
radiologically, including measurement of-Glagle, AGindex and femoral head coverage and in terms of activity
level of children.

RESULT®f the thirtytwo children, twentyeight showed marked and immediatenprovement. None of our
children was functionally worse at folleup. TheCEangle and femoral head coverage did not change significantly.
The Adndeximproved significantly (P = 0.0Ihe results were excellent in 12.5% childrgood in 50%, fair in 25%
and poor in 12.5%.

CONCLUSIONS: Bilateral fimimasive adductor release can be an effectireatment for children suffering from
adductor contracture refractory tmonoperative managment and early adductor release can prevent subluxation
andpossibly the need for future bony procedure on the proximal femur and pelvis.

PMID: 26905552 [PubMedndexed for MEDLINE]

Perioperative complications and outcomes in children with cerebralgalndergoing scoliosis surgery.
Bendon A, George KA, Patel D
Paediatr Anaesth. 2016 Aug 8. doi: 10.1111/pan.12981. [Epub ahead of print]

INTRODUCTION: Neuromuscular scoliosis is a known risk factor for postopeoatiplcations after corrective
spinesurgery. Few studies have looked at {reoperative factors affecting postoperative complications in children
with cerebral palsy.

AIM: The aim of this study was to examine the factors that might influgostoperative course in patients with
cerebral p#sy undergoing spine surgery fecoliosis.

METHODS: Nineteen case notes of children with cerebral palsy who hadsepgeey (20082014) were reviewed
retrospectively. Preoperative comorbidities apdstoperative complications were noted and complicagonere
classified as majand minor.

RESULTS: Thirteen out of 19 (68.4%) patients had two or more systenabidities. Most common comorbidities
included reflux and seizure disordédine patients (49%) had at least one major complication. About 54t mts
had respiratory complications requiring ventilation and 4/19 had massive blood |@sshigher incidence of
postoperative major complication was recorded in the growijth two systemic comorbidities as compared to those
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with less than two systerai comorbidities (47% vs 16%). Both patients who had a ssiglge anterior releasand
posterior fixation had a major complication.

CONCLUSION: Presence of two or more comorbidities and thoracotomy aréacisks for perioperative
complications in chilren with cerebral palsyndergoing surgery for scoliosis correction.

© 2016 John Wiley & Sons Ltd.

DOI: 10.1111/pan.12981

PMID: 27501478 [PubMeds supplied by publisher]

Risk factors for pancreatitis after posterior spinal fusion in children witerebral palsy.
Abousamra QNishnianidze T, Rogers KJ, Er MS, Sees JP, Dabney KW, Miller F.
J Pediatr Orthop B. 2016 Aug 6. [Epub ahead of print]

This study reports on the prevalence and risk factors of acute pancreatitispafs¢erior spinal fusion focerebral
palsy scoliosis. Pancreatitis diagnosis viased on elevated amylase or lipase above three times the upper normal
limit. Perioperative data were compared between patients with and without pancreatitis.included 300 patients;
55% developed ate pancreatitis. Gastrostomyependence was more common in the pancreatitis group (P=0.048).
Perioperativedata were similar between groups. Patients with pancreatitis had longer duratibhospitalization

(19 vs. 13 days, P<0.001). Acute pancreatticammon after cerebral palsy scoliosis surgery. Gastrostomy
dependence increases its rigkthough no mortality was reported, hospital stay was longer.

DOI: 10.1097/BPB.0000000000000376

PMID: 27509481 [PubMeds supplied by publisher]

Technique ofPronator Teres Rerouting iRediatric Patients With Spastidemiparesis.
Oishi S, Butler L
J Hand Surg Am. 2016 Aug 18. pii: SE8%623(16)30416. doi: 10.1016/j.jhsa.2016.07.104. [Epub ahead of print]

Children with spastic hemiparesis can present witfeérm pronation deformitiesthat can greatly impair function.

In the appropriate setting, pronator terggrouting can provide active supination while preserving active pronation,
which may improve function in these patients. Patient selection is imipegafor the success of this procedure
because, in the wrong setting, pronator teres reroutican lead to fixed supination deformity that may actually
worsen position andunction in these patients.

Copyright © 2016 American Society for Surgery of thedd®ublished by Elsevier

Inc. All rights reserved.
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The Effects of Selective Dorsal Rhizotomy on Balance and Symmetry of Gliilaren with Cerebral Palsy.
Rumberg FBakir MS, Taylor WR, Haberl H, Sarpon§herankou, Lebek S, Funk JF
PL0oS One. 2016 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 naodoresultsn balance problems
and asymmetry during locomotion. Selective dongatotomy (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
symmery has not been assessed. The aim of firiespective cohort study was to evaluate the impact of SDR on
balance andymmetry during walking.

METHODS: 18 children (10 girls, 8 boys; age 6 years (y) 3 months (m), SQvith 8itdteral spastic CP and Gsos
Motor Function Classification System levets Il underwent gait analysis before and 6 to 12 months after SDR.
Results werecompared to 11 typically developing children (TDC; 6 girls, 5 boys; age 6y Gm,1$M). To analyse
balance, sway velocity, dal displacement and frequenayere calculated. Symmetry ratios were calculated for
balance measures argpatiotemporal parameters during walking.

RESULTS: Most spat@mporal parameters of gait, as well as all parameterbadénce, improved significég after
SDR. Preoperative values of symmetry dmt vary considerably between CP and TDC group and significant
postoperativeimprovement did not occur.

INTERPRETATION: The reduction of afferent signalling through SDR improveseghiting balance blems
rather than enhancing movement symmetry.
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Réadaptation fonctionnelle

A Single Session of Mirrdpased Tactile and Motor Training Improves Tactilgysfunction in Children with
Unilateral Cerebral Palsy: A Replicated Randomigahtrolled Case Series.

Auld ML, Johnston LM, Russo RN, Moseley GL

Physiother Res Int. 2016 Aug 1@i:d.0.1002/pri.1674. [Epub ahead of print]

INTRODUCTION: This replicated randomized controlled crossover casensestgated the effect of mirrebased
tactile and motor training on tactileegistration and perception in children with unilateral ebral palsy (UCP).
METHODS: Six childrentwl)CP 81y &SI NBAT Y SRA | ythree-left nerRiplelis, oumfanud Sbility | £ S
classification system (MACS) I, MACS Il and one MACS III) participated. They attended tvmoi®@te sessions

one of mirrorbased training and one of standardagtice, bimanual therapy in alternated order. Tactile
registration (Semmes Weinstein Monofilaments) gretception (double simultaneous or singdeint localization)

were assesselblefore and after each session. Change was estimated using reliable ahdagéRCl).

wO{![¢{Y ¢FrOGAES LISNOSLIiAZ2Y A YLNE diBdrbaskdy/ traifirg),did wad NJi
dzy OKIF y3SR gAGK 0AYl ydpaticipants)SNelthedénteryention affectedvabtiie regigtrsitiort. f f
DISCUSSION: Mirsbased traifmng demonstrates potential to improve tactilperception in children with UCP.
Copyright © 2016 John Wiley & Sons, Ltd.

DOI: 10.002/pri.1674

PMID: 27530980 [PubMeds supplied by publisher]

Action observation in infancy: implications for neunehabilitation.
Burzi V, Tealdi G, Boyd RN, Guzzetta A
Dev Med Child Neurol. 2016 Mar;58 Suppl 4:7doi: 10.1111/dmcn.13048.

Action observation therapy has been found to be effective in improving hand nfiehotion in both adults with
stroke and children wit unilateral cerebral palsyWe here propose a provocative hypothesis arguing that the same
therapy might beeffective in very early intervention in infants with unilateral or asymmelriain damage, but
through a different underlying mechanism. If thetigation of motor networks induced in infancy by action
observation enhances the excitability the damaged sensorimotor cortex, it could also accelerate the maturation of
the corticospinal tract and the adaptive shaping of the spinal motor circuiis. 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 Authors. Developmental Medicine & Child Neurology © 2046 Hith

Press.

DOI: 10.1111/dmcn.13048

PMID: 27027611 [PubMedndexed for MEDLINE]

CANflip: A Pilot Gymnastics Program for Children With Cerebral Palsy.
Cook QFrost G, Twose D, Wallman L, Falk B, Galea V, Adkin A, Klentrou P.
Adapt Phys Activ Q025 Oct;32(4):3490. doi: 10.1123/APAQ.201126.

This pilot study examined whether an adapted gymnastics programsfiipAblould be a feasible activity for children
with cerebral palsy (CP) leading tmprovements in muscle fitness, motor performancand physical self
perception. Four girls and 1 boy (9.8 £ 1.3 yr) with CP participated inmntliiple-baseline acrossubjects design
and were randomly assigned to stagither the 6wk gymnastics or the -&/k control period. Muscle strength,
neuromusclar activation, range of motion, gross motor performance, balance, phgsical selperception were
assessed at baseline, after the firstM& period, and at the conclusion of the study. The gymnastics program
comprised two Ihr individualized classesep week. All participants were able to complete thgmnastics classes
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without injury and showed improvement in specific gymnassksis. In addition, 3 of the 5 participants registered
for regular gymnasticslasses after the study, demonstrating thegram's usability as a link to

inclusive gymnastic classes.

DOI: 10.1123/APAQ.2013%)26

PMID: 26485738 [PubMedndexed for MEDLINE]

Does longterm passive stretching alter muscindon unit mechanics in childrerwith spastic cerebral palsy?
Theis NKorff T, Mohagheghi AA
Clin Biomech (Bristol, Avon). 2015 Dec;30(10)-B)bi: 10.1016/j.clinbiomech.2015.09.004. Epub 2015 Sep 8.

BACKGROUND: Cerebral palsy causes motor impairments during development anchitdlaely may experience
excessive neufand mechanical muscle stiffness. Tdti@ical assumption is that excessive stiffness is thought to be
one of the mainreasons for functional impairments in cerebral palsy. As such, passive streishindely used to
reduce stiffness, with a view to pnoving function. Howevergurrent research evidence on passive stretching in
cerebral palsy is not adequate support or refute the effectiveness of stretching as a management strategy to
reduce stiffness and/or improve function. The purpose was to tillenhe effect of six weeks passive ankle
stretching on musckendon unit parameters ichildren with spastic cerebral palsy.

METHODS: Thirteen children18 y) with quadriplegic/diplegic cerebral palsgre randomly assigned to either an
experimentalgroup (n=7) or a control groufn=6). The experimental group underwent an additional six weeks of
passive ankledorsiflexion stretching for 15 min (per leg), four days per week, whilstctmrol group continued
with their normal routine, which was sitar for the two groups. Measures of muscle and tendon stiffness, strain
and resting length weracquired pre and postintervention.

FINDINGS: The experimental group demonstrated a 3° increase in maximum damgiffexion. This was
accompanied by a 13%duction in triceps surae muscitiffness, with no change in tendon stiffness. Additionally,
there was anincrease in fascicle strain with no changes in resting length, suggesting mstffhess reductions
were a result of alterations in intra/extranuscularconnective tissue.

INTERPRETATION: The results demonstrate that stretching can reducesgtiffisets by altering fascicle strain but
not resting fascicle length.

Copyright © 2015 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.clinbiomech.201®2M04

PMID: 26403361 [PubMedndexed for MEDLINE]

Effects of a group circuit progressive resistance training program compared \gittieadmill training program for
adolescents with cerebral palsy.

Aviram R, Harries,NNamourah, Amro A, BaHaim S

Dev Neurorehabil. 2016 Aug 1831 [Epub ahead of print]

OBJECTIVE: To determine whether gliraélcted group circuit progressiveesistance exercise training (GT) can
improve motor function in adolescents witherebral palsy (CP) and to compare outcomés & treadmill training
(TT)intervention.

METHODS: In a muttentered matched pairs study, 95 adolescents with spasti¢@RFCS-III) were allocated to
GT or TT interventions for 30-Wieekly one houtraining. Outcome measures of GMFA8, GMFMD%,GMFME%,
TUG, 10 meter walk test1l0 MWT), and 6 minute walk test (6 MWT) were made at baseline (T1)jraéierentions
(T2) and 6 months post training (T3).

RESULTS: Both training programs induced significant improvement in all outezamares (T2 1)that were mostly
retained at T3. At the end of the interventiothe GT group showed an advantage in all measured changes
compared to the TT grougnd in percentage changes. Differences were significant (p < 0.02) for GBIFBMFM
D%, GMFME% and TUG. &ladvantage trend for the GT group was less appagdribllow up (T3T1).

CONCLUSION: Both programs were effective in improving motor functoiolescents with cerebral palsy. The GT
program had generally greater benefliased on the functional meases.

DOI: 10.1080/17518423.2016.1212946

PMID: 27536805 [PubMeds supplied by publisher]

Effects of concentric and eccentric control exercise on gross motor function &athnce ability of paretic leg in
children with spastic hemiplegia.
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Pak Sl, KinMS, Choi JD
J Phys Ther Sci. 2016 Jul;28(7):232&loi: 10.1589/jpts.28.2128. Epub 2016 Jul 29.

[Purpose] This study examines the effect of concentric and eccentric cardtitihg of the paretic leg on balance

and gross motor function in children thi spastic hemiplegia.

[Subjects and Methods] Thirty children with spastic hemiplegia were randomly divided into experimental and contro
groups. In theexperimental group, 2tnin of neurodevelopmental therapy and 2@in of concentricand eccentric
control exercise were applied to the paretic leg. In the congralup, 40min of neurodevelopmental therapy was
applied. The Pediatric BalanSzale test andtanding and gait items of the Gross Motor Function Measure were
evaluated before and after intervention.

[Results] In the experimental grou@ross Motor Function Measure and Pediatric Balance Scale scores statistically
significantly increased after thentervention. The control group showed rsiatistically significant difference in
either score after the intervention.

[Conclusion] Concentric and eccentric control exercise therapy in childrerspagtic hemiplegia can be effective in
improving gross mair function and balancability, and can be used to solve functional problems in a paretic leg.
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Efficacy ofsuit therapy on functioning in children and adolescents with cerebpallsy: a systematic review and
meta-analysis.

Martins E Cordwil R, Oliveira R, Letras S, Lourengeegeira I, Ferro A, Lopes |, Silva CR, Marques M

Dev Med Child Neurol. 2016 Apr;$884860. doi: 10.1111/dmcn.12988. Epub 2015 Nov 27.

Commentin Dev Med Child Neurol. 2016 Apr;58(48322

AIM: This systematic review and medaalysis presents an overview of tafficacy of suit therapy on functioning in
children and adolescentsith cerebralpalsy (CP).

METHOD: A systematic review with metaalysis was conducted. A comprehensearch of peereviewed articles
was performed on electronic databases, fratmeir inception to May 2014. Studies included were rated for
methodologicalhuality using the Physiotherapy Evidence Database scale. Effects of suit tleerdpgctioning were
assessed using metmalytic techniques.

RESULTS: From the 46 identified studies, four met the inclusion criteria andneteided in the metaanalysis.
Small, pooled effect sizes were found for grasstor function at posttreatment (g=0.46, 95% confidence interval
[CI] 0.160.82)and followup (g=0.47, 95% CI 0-030).

INTERPRETATION: The small number of studies, the variability between thetiedods sample sizes are
limitations of this review. Findings suggest thatteigh and balance benefits against harms, clinicians, patients, and
families needbetter evidence to examine and prove the effects of short intensive treatrsaoh as suit therapyro
gross motor function in children and adolescents with Tierefore, more research based on higlrality studies
focusing on functioning ill dimensions of the International Classification of Functioning, DisabilityHmadth
perspective is necessaty clarify the impact of suit therapy.

© 2015 Mac Keith Press.

DOI: 10.1111/dmcn.12988

PMID: 26613800 [PubMedndexed for MEDLINE]

'Remindto-move' treatment versus constraininduced movement therapy forchildren with hemiplegic cerebral
palsy: a rawnlomized controlled trial.

Dong VA, Fong KEhenYF, Tseng SS, Wong LM

Dev Med Child Neurol. 2016 Aug 9. doi: 10.1111/dmcn.13216. [Epub ahead of print]

AIM: To evaluate 'remintb-move' (RTM) treatment by comparing it witonstraintinduced movement thepy
(CIMT) and conventional rehabilitation of tbpper extremity in children with hemiplegic cerebral palsy (CP).
METHOD: Seventiiree children (44 males, 29 females; mean age 11y 8mo, standeveation [SD] 3y 1meg)with
20, 38, and 15 in Manual Aty ClassificatiorBystem levels I, 1l, and 1ll respectivelyere recruited from three
specialschools and randomly selected for an RTM (n=25) or CIMT (n=24) programme (fover5swks) or for
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conventional rehabilitation (h=24). The JebsSeaylor HandFunction Test, the Bruinink@seretsky Test of Motor
Proficiency (Subtest 3), the&Caregiver Functional Use Survey, and arm movement duration captured by
accelerometers were used at the baseline, psit, and month and 3month follow-ups.

RESULTS: Bate RTM and CIMT treatments achieved significant gains in maapactities and spontaneous hand
use immediately after the intervention compareuth conventional rehabilitation, but there were no significant
differencesbetween the two interventions.

INTERPRETATION: The RTM treatment demonstrated similar therapeutic effec&IMithin manual dexterity and
functional hand use, but both interventions weseperior to conventional rehabilitation. RTM is recommended as
an alternativetreatment for the hemipégic upper extremity in children with CP.

© 2016 Mac Keith Press.
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PMID: 27503605 [PubMeds supplied by publisher]

The effectiveness of taping on children with cerebral palsy: a systematic review.
Gulchan z, Mutlu A
Dev Med Chil Neurol. 2016 Aug 1. doi: 10.1111/dmcn.13213. [Epub ahead of print]

AIM: Taping is popular in a variety of paediatric clinical settings. The purpb#@s study was to investigate the
effectiveness of taping on theehabilitation of children with ceteral palsy (CP).

METHOD: We used MEDLINE, Embase, PubMed, CINAHL, and the CochranBdagesierabf Controlled Trials as
the electronic databases for the review. Weviewed all relevant studies published up to May 2015. We also
analysedpertinent secomlary references. We used Sackett's Levels of Evidence amglitthelines for critical review

of McMaster University to criticize the reviewedticles.

RESULTS: Nine papers met the inclusion criteria. Five of these were randoarizedled trials, threewere case
series, and one was a single case study. Fapers were high quality according to the methodological critical forms
of thisreview, and two of these found that taping was effective in increasing activitiildren with CP.
INTERPRETATIONh@&Uigh benefits of taping were found in the population, afiuhctional gains according to the
International Classification of Functioninisability and Health were obtained, the evidence was not conclusive.
Randomized controlled trials with larger samelsizes and with more specific tapipgocedures are required to
strengthen the evidence for the effectivenessaping on children with CP.

© 2016 Mac Keith Press.

DOI: 10.1111/dmcn.13213

PMID: 27476831 [PubMeds supplied by publisher]

Training posural control and sitting in children with cerebral palsy: Kinesiaping vs. neuromuscular electrical
stimulation.

YFEN}oOoFe ,ERzI52v8l&aS2l€fdz . CXT 9NAIT a

Complement Ther Clin Pract. 2016 Aug;2487doi: 10.1016/j.ctcp.2016.05.009. Epub 2018&/M?2.

OBJECTIVE: To elucidate the effects of Kinesio Taping (KT) in additeuradevelopmental therapy (NDT) on
posture and sitting, and to compare tledfects of KT and neuromuscular electrical stimulation (NMES).
MATERIALBIETHODS: SeveHriye chidren were randomized into control, KT, aNMES groups. NDT was applied
to all children 4 times a week for 4 weeks. dddition, KT and NMES were applied to KT and NMES groups,
respectively. Sittingsubset of Gross Motor Function Measure (GMFM) and kyiphlesels of the groupsvere
analyzed by two way mixed ANOVA.

RESULTS: GMFM and kyphosis values improved significantly in all grque®@1l), yet change levels were more
prominent in the KT and NMES groups thia@ control group. Moreover, NMES gimshowed better improvement.
CONCLUSION: KT or NMES application for four weeks in addition to NDT is effeatiygoving kyphosis and
sitting. Besides, NMES is more effective than KT.

Copyright © 2016 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.atp.2016.05.009

PMID: 27502803 [PubMedn process]
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Examination of the torque required to passively palmar abduct the thumb CMC joird pediatric population with
hemiplegia and stroke.

Stirling L, Ahmad MQelty-Stephen D, Correia. A

J Bimnech. 2015 Dec 16;48(16):4288. doi: 10.1016/].joiomech.2015.10.027. Epub 2015 Oct 28.

Many activities of daily living involve precision grasping and bimanaalpulation, such as putting toothpaste on a
toothbrush or feeding oneselHowever, childra afflicted by stroke, cerebral palsy, or traumatic brain injunay
have lost or never had the ability to actively and accurately controltthenb. To translate insights from adult
rehabilitation robotics to innovativaherapies for hand rehabilitationn pediatric care, specifically for thumb
deformities, an understanding of the torque needed to abduct the thumb to asgistsping tasks is required.
Participants (n=16, 10 female, 13.2+3.1 years) hadpger extremity evaluation and measures were madeheir
passive range ofotion, anthropometrics, and torques to abduct the thumb for both their affectedd non
affected sides. Torque measures were made using a custom wrist orthasisvas adjusted for each participant.
The torque to achieve maximu abductionwas 1.47+0.61inlb for the neaffected side and 1.51+0.68inlb for the
affectedside, with a maximum recorded value of 4.87inlb. The overall maximum appfigae was observed during
adduction and was 5.10inlb. We saw variation in #mplied brque, which could have been due to the applied
torques by theOccupational Therapist or the participant actively assisting or resistingmibi@on rather than
remaining passive. We expect similar muscle and participariaition to exist with an assistivdevice. Thus, the
data presented here can hgsed to inform the specifications for the development of an assistive thartitosis for
children with "thumbin-palm" deformity.

Copyright © 2015 Elsevier Ltd. All rights reserved.
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Robots- Exosquelette

A Robotic Exoskeleton for Treatment of Crouch Gait in Children with Cerd®aibdy: Design and Initial Application.
Lerner Z, Damiano D, Park HS, Gravunder A, Bulea T.
IEEE Tmas Neural Syst Rehabil Eng. 2016 Jul 27. [Epub ahead of print]

Crouch gait, a pathological pattern of walking characterized by excessivdl&ries, is one of the most common
gait disorders observed in children witkrebral palsy (CP). Effective tream of crouch during childhood is critical
to maintain mobility into adulthood, yet current interventions do not adequatebileviate crouch in most
individuals. Powered exoskeletons provide an untapppg@ortunity for intervention. The multiple contribats to
crouch, includingpasticity, contracture, muscle weakness, and poor motor control make desigoanitbl of such
devices challenging in this population. To our knowledgeevidence exists regarding the feasibility or efficacy of
utilizing motoizedassistance to alleviate knee flexion in crouch gait. Here, we present the desajrd first results
from a powered exoskeleton for extension assistance dseatment for crouch gait in children with CP. Our
exoskeleton, based on tharchitecture d a kneeanklefoot orthosis, is lightweight (3.2 kg) and modul#&n board
sensors enable knee extension assistance to be provided during digtimeses of the gait cycle. We tested our
device on one 6 year old male participawith spastic diplegia im CP. Our results show that the powered
exoskeletonimproved knee extension during stance by 18.1° while total knee range of mimtiproved 21.0°.
Importantly, we observed no significant decrease in knee extenmsmcle activity, indicating the user dibt rely
solely on the exoskeleton textend the limb. These results establish the initial feasibility of rol@taskeletons for
treatment of crouch and provide impetus for continuetestigation of these devices with the aim of deployment
for long termgaittraining in this population.

DOI: 10.1109/TNSRE.2016.2595501

PMID: 27479974 [PubMeds supplied by publisher]

Effects of robotic therapy on uppeextremity function in children with cerebralpalsy: A systematic review.
Chen YP, Howard AM
Dev Nerorehabil. 2016;19(1):641. doi: 10.3109/17518423.2014.899648. Epub 2014 Apr 11.
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OBJECTIVE: To systematically examine the effects of robotic therapy onewprpenity (UE) function in children
with cerebral palsy (CP).

METHODS: A systematic literatsesrch was conducted in Pubmed, CINAttichrane, Psychinfo, TRIP, and Web of
Science up to July 2013. Studieslmfdren with CP, using robotic therapy and measures of UE were included.
RESULTS: Nine articles using three different robotic systems madveled. Ofthese, seven were case studies.
Overall, robotic therapy showed the potentiaffects as all studies reported at least one positive outcome: a
moderate effectin improving reaching duration, smoothness, or decreased muscle tone, and dchaale effect

in standardized clinical assessment (e.g. fMgyer).

CONCLUSION: This review confirms the potential for robotic therapy to improvieridion in children with CP.
However, the paucity of group design studismmons the need for more rigous research before conclusive
recommendations cabe made.

DOI: 10.3109/17518423.2014.899648

PMID: 24724587 [PubMedndexed for MEDLINE]

Orthotic correction of lower limb function during gait does not immediatelgfluence spinal kinematics in spast
hemiplegic cerebral palsy.

SchmidS, Romkes J, Taylor WR, Lorenzetti S, Brunner R

Gait Posture. 2016 Aug 12;49:4882. doi: 10.1016/j.gaitpost.2016.08.013. [Epub ahead of print]

BACKGROUND AND PURPOSE: Foot equinus and leg length discrepaneyadibjoarproblems in hemiplegic
cerebral palsy (hCP), both causing secondary deviatiopgleic motion during gait. It can therefore be assumed
that the spinal deviationsbserved in hCP patients are secondary as a compensation for the position pkthis
arising from the disturbed leg function. This study investigatedetfiects of correcting lower extremity function by
orthotics on spinal gakinematics in hCP patients.

METHODS: Ten adolescent hCP patients and 15 healthy controls were inclatherh \alidated and previously
used enhanced marker set, sagittal and frontal plapial curvature angles as well as general trunk and lower
extremity kinematicswere measured while walking barefoot as well as with an orthotic correction (o8GR
patients) using a 12amera motion capture system.

RESULTS: The hCP patients in both the barefoot and orthotic conditions inditiaiedlly relevant greater lumbar
f2NR2aAa Fy3dIfSa ORKAMPOXOLIKE WK 2 MAE & Y HefeScBNdirBwalptanen =
f dzYol NJ OdzNII 1 dzNB | y3If S& ORxmMdnnz Lddgessweremat infldehded by & R
successful restoration of a normal hdetoe gait pattern and the correction of any LLD using lower extremity
orthotics.

CONCLUSIONS: Spinal gait deviations in adolescents with mild hCP seemedenolt teecondarily from foot
equinus or LLD, but probably from structuddformities such as hip flexor contractures. Future research should
addresdongterm effects ofan AFO treatment as well as the relationship between spkiamatics and severity of
disease.

Copyright © 2016 Elsevier B.V. All rights reserved.
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Stimulation céébrale - Stimulation neurosensorielle

Advancing norAnvasive neuromodulation clinical trials in children: Lessons frquarinatal stroke.
Kirton A
Eur J Paediatr Neurol. 2016 Jul 9. pii: S13¥8(16)30095. doi: 10.1016/j.ejpn.2016.07.002. [Epub aheagrint]

Applications of noanvasive brain stimulation including therapeutieuromodulation are expanding at an alarming
rate. Increasingly establishestientific principles, including directional modulation of wiefbrmed corticaltargets,

are advacing clinical trial development. However, high levelslisease burden coupled with zealous enthusiasm
may be getting ahead of rationaksearch and evidence. Experience is limited in the developing brain where
additional issues must be consideredoperly designed and meticulously executelthical trials are essential and
required to advance and optimize the potentiaf noninvasive neuromodulation without risking the wélking of
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children andfamilies. Perinatal stroke causes most hemiplegieloel palsy and, as a focaljury of defined timing

in an otherwise healthy brain, is an ideal human moafetievelopmental plasticity. Advanced models of how the
motor systems of youngprains develop following early stroke are affording novel windowsmgortunity for
neuromodulation clinical trials, possibly directing neuroplasticity towaetter outcomes. Reviewing the principles
of clinical trial design relevant tneuromodulation and using perinatal stroke as a model, this article reviews the
current and future issues of advancing such trials in children.

Copyright © 2016 European Paediatric Neurology Society. Published by Elsevier

Ltd. All rights reserved.
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Transcanial direct current stimulation combined with upper limb functionakaining in children with spastic,
hemiparetic cerebral palsy: study protocol fa randomized controlled trial.

Moura RC, Santos CA, Grecco LA, Lazzari RD, Duménta#&NC, Braun A, Lopes JB, Santos LA, Rodrigues EL,
Albertini G Cimolin V, Galli M, Oliveira CS

Trials. 2016 Aug 17;17(1):405.

BACKGROUND: The aim of the proposed study is to perform a comparative andilygiiafal training effects for
the paretic upper limb withand without transcranial direct current stimulation over the primary motor cortex in
childrenwith spastic hemiparetic cerebral palsy.

METHODS: The sample will comprise 34 individuals with spastic hemipzeetloral palsy, 6 to 16 years old,
classifiedat level I, 11, or Il of th&anual Ability Classification System. Participants will be randomly allocategiao
groups: (1) functional training of the paretic upper limb combined itbdic transcranial stimulation; (2) functional
training of the paréic upper limb combined with sham transcranial stimulation. Evaluation will invehree-
dimensional movement analysis and electromyography using the SIDARM®@system (BTS Engineering) and the
FREEEMG® system (BTS Engineering), the Q@fidlipper Extemity Skills Test, to assess functional mobility, the
PortableDevice and Ashworth Scale, to measure movement resistance and spasticity, detlthric Evaluation of
Disability Inventory, to evaluate performance. Functiargch training of the paretiupper limb will include a range
of manualactivities using educational toys associated with an induced constraint ofahgaretic limb during the
training. Training will beperformed in five weekl®20-minute sessions for two weeks. Transcranial statian over
the primary motorcortex will be performed during the training sessions at an intensity of 1 FiAdings will be
analyzed statistically considering a 5 % significancedevel X n®np v @

DISCUSSION: This paper presents a detailed descriptianpaispectiverandomized, controlled, doublblind,
clinical trial designed to demonstrate theffects of combining transcranial direct current stimulation over the
primary motor cortex and functional training of the paretic limb in children wddrebral palsy classified at level I, II,
or Il of the Manual Abilit€lassification System. The results will be published and evidence foundanaybute to
the use of transcranial stimulation for this population.

TRIAL REGISTRATION: ReBEGWRBBK . Regiered on 11 February 2015.
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Réalité virtuelle- Jeux video

Effects of a Nintendo Wii exercise program on spasticity and static stantiasdgnce in spastic cerebral palsy.
GaticaRojas V, Cartegelasquez R, Ménddzebolledo GGuzmarMufiozE, Lizama LE
Dev Neurorehabil. 2016 Aug 18t1[Epub ahead of print]

OBJECTIVE: This study sought to evaluate the effects of a Nintendo Wii BalarccéNWBB) intervention on ankle
spasticity and static standing balanceyoung people with spastic cerebral palsy (SCP).

METHODS: Ten children and adolescents (age&2DZ2nonths) with SCP participated an exercise program with
NWBB. The intervention lasted 6 weeks, 3 sessionsmgek, 25 minutes for each session. Ankle spasticity was
assessed using thielodified Modified Ashworth Scale (MMAS), and static standing balancequastified using
posturographic measures (centef-pressure [CoP] measuresPre and postintervention meastes were
compared.
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RESULTS: Significant decreases of spasticity in the ankle plantar flexor m(scte9.01). There was also a
significant reduction in the CoP sway area (264), CoP mediolateral velocity (p =0.03), and CoP anjgosterior
velocity (p = 0.03).

CONCLUSION: Aséssion NWBB program reduces the spasticity at the ankle pldletesrs and improves the static
standing balance in young people with SCP.

DOI: 10.1080/17518423.2016.1211770

PMID: 27538127 [PubMeds supplied by publishe

Preparing a neuropediatric upper limb exergame rehabilitation system limme-use: a feasibility study.
Gerber CN, Kunz #an Hedel HJ
J Neuroeng Rehabil. 2016 Mar 23;13:33. doi: 10.1186/s129840141-X.

BACKGROUND: Hoinased, computeenhanced tlerapy of hand and arm function caomplement conventional
interventions and increase the amount and intensitytraiining, without interfering too much with family routines.
The objective of theresent study was to investigate the feasibility and usigbilf the newportable version of the
YouGrabber® system (YouRehab AG, Zurich, Switzerlati) iome setting.

METHODS: Fifteen families of children (7 girls, mean age: 11.3y) with neuromistnders and affected upper
limbs participated. They reagid instructions andook the system home to train for @eeks. After returning it, they
answeredquestions about usability, motivation, and their general opinion of the syqMisual Aalogue Scale; 0
AYRAOFGAY3 62NEG &a02 NXB bot satisfied, 3y RAOPENYASHSHiI N aDRNETT
pure playtimeand number of training sessions were quantified. To prove the usability afybiem, number and
sort of support requests were logged.

RESULTS: The usability of the system was considered average to satisfying((r:88rl). The lowest score was
given for the occurrence of technical erroParents had to motivate their children to start (mean 66.5) anatiooie
(mean68.5) with the training. But in general, parents estimated the therapeagitefit as high (mean 73.1) and the
whole system as very good (mean 87@hildren played on average 7 times during theezks; total pure playtime
wasMmy p min. Especially at the beginning of the trial, systems were eemr-prone. Fortunately, we, or the
company, solved most problems before tipatients took the systems home. Nevertheless, 10 of 15 families
contacted us ateast once because of¢anical problems.

CONCLUSIONS: Despite that the YouGrabber® is a promising and highly acawbedtool for homeuse,
currently, it is still erroprone, and the requestedupport exceeds the support that can be provided by clinical
therapists. Atechnically more robust system, combined with additional attractive games, lileslylts in higher
patient motivation and better compliance. This would reduce tieed for parents to motivate their children
extrinsically and allow for clinicatfials to investigate the effectiveness of the system.

TRIAL REGISTRATION: ClinicalTrials.gov NCT02368223.
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The use of commercial video games in rehabilitation: a systematic review.
Bonnechére BJansen B, Omelina L, Van Sint Jan S.
Int J Rehabil Res. 2016 Aug 9. [Epub ahead of print]

The aim of this paper was to investigate the effect of commerd@d@o gamegqVGs) in physical rehabilitation of
motor functions. Several databases wesereened (Medline, SAGE Journals Online, and ScienceDirect) using
combinations ofthe following freetext terms: commercial games, video games, exergames, serigasing,
rehabilitation games, PlayStation, Nintendo, Wii, Wii Fit, Xbox Kanect. The search was limited to peeriewed
English journals. The beginningthe search time frame was not restricted and the end of the search time frame
was 31 December 2018nly randomized controlled trial, cohort, and observatiosialdies evaluating the effect of
VGs on physical rehabilitation were includedtive review. A total of 4728 abstracts were screened, 275 were fully
reviewed, and126 papers were eventually imcled. The following information was extracted fraitme selected
studies: device type, number and type of patients, intervention, maih outcomes. The integration aéfito physical
rehabilitation has beertested for various pathological conditions, indlougl stroke, cerebral palsyparkinson's
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disease, balance training, weight loss, and aging. There wasvargdility in the protocols used (e.g. number of
sessions, interventioduration, outcome measures, and sample size). The results of this reviewtshbin most
cases, the introduction of VG training in physical rehabilitatdiered similar results as conventional therapy.
Therefore, VGs could be addedasadjunct treatment in rehabilitation for various pathologies to stimuladgient
motivation. VGs could also be used at home to maintain rehabilitdaemefits.

DOI: 10.1097/MRR.0000000000000190

PMID: 27508968 [PubMeds supplied by publisher]

Thérapie cellulaire Médecine regénérative

The Role of Stem Cells in the Treatment of Cerebads?. a Review.
Kiasatdolatabadi A, Lotfibakhshaiesh N, YazdankhdtbkhhimiBarough S, Jafarabadi M, Ai A, Sadroddiny E, Ai J
Mol Neurobiol. 2016 Aug 13. [Epub ahead of print]

Cerebral palsy (CP) is a neuromuscular disease due to injury in the irfeaitis The CP disorder causes many
neurologic dysfunctions in the patient/arious treatment methods have been used for the management of CP
disorder.However, there has been no absolute cure for this condition. Furthermore, soitine girocedures which
are currently used for relief of symptoms in CP cadiseomfort or side effects in the patient. Recently, stem cell
therapy hasattracted a huge interest as a new therapeutic method for treatment of $&veral investigations in
animal and human with CP ¥ demonstrated positivpotential of stem cell transplantation for the treatment of CP
disorder. Theultimate goal of this therapeutic method is to harness the regenerative capaditthe stem cells
causing a formation of new tissues to replace the dgetitissue. During the recent years, there have been many
investigations on stem cetherapy. However, there are still many unclear issues regarding this methodhighd
effort is needed to create a technology as a perfect treatment. This revididiscuss the scientific background of
stem cell therapy for cerebral palsycluding evidences from current clinical trials.

DOI: 10.1007/s1203616-0030:0

PMID: 27520277 [PubMeds supplied by publisher]

Autres

Different horse's paces during hippothergpon spatietemporal parameters of gaitin children with bilateral
spastic cerebral palsy: A feasibility study.

Res Dev Disabil. 2016 Aug 9;59765 doi: 10.1016/j.ridd.2016.07.015. [Epub ahead of pAintlines FN, Pinho AS,
Kleiner AF, Salazar AP, EIx, @ Oliveiralunior AA, Cechetti F, Galli M, Pagnussat AS

Hippotherapy is often carried out for the rehabilitation of children witbrebral Palsy (CP), with the horse riding at a
walking pace. This study aimed esplore the immediate effects of a hiptherapy protocol using a walkot pace

on spatietemporal gait parameters and muscle tone in children with Bilat&phstic CP (BSP). Ten children
diagnosed with BEP and 10 healthy agedatchedchildren (reference group) took part in this study. Tdhéldren
with BSCPunderwent two sessions of hippotherapy for one week of washout between them. gratmcols (lasting
30min) were applied on separate days: Protocol 1: the horpase was a walking pace; and Protocol 2: the horse's
pace was a walkot pace.Children from the reference group were not subjected to treatment. A wirdlesgial
measurement unit measured gait spatiemporal parameters before arafter each session. The Modified Ashworth
Scale was applied for muscle tonmeeasurement ohip adductors. The participants underwent the gait assessment
on apath with surface irregularities (ecological context). The comparisons betB&IP and the reference group
found differences in all spatitemporal parameters, except for gait velocity.ithin-group analysis of children with
BSCP showed that the swing phase did not change after the walk pace andheftealktrot pace. The percentage

of rolling phase and double support improvedter the walktrot. The spasticity of the hip adductors wa
significantlyreduced as an immediate result of both protocols, but this decrease was ewdent after the walk
trot. The walktrot protocol is feasible and is able iaduce an immediate effect that improves the gait spatio
temporal parameters andhe hip adductors spasticity.

Copyright © 2016 Elsevier Ltd. All rights reserved.

DOI: 10.1016/j.ridd.2016.07.015

PMID: 27518920 [PubMeds supplied by publisher]
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Langage — Communication

AAC and Early Intervention for Children with Cerebral Palsy: RaRerceptionsand Child Risk Factors.
Smith AL, Hustad KC
Augment Altern Commun. 2015;31(4):336. doi: 10.3109/07434618.2015.1084373. Epub 2015 Sep 24.

The current study examined parent perceptions of communication, the focusady intervention goa and
strategies, and factors predicting theplementation of augmentative and alternative communication (AAC) for 26
two-yearold children with cerebral palsy. Parents completed a communicajigestionnaire and provided early
intervention plans detailig child speech anthnguage goals. Results indicated that receptive language had the
strongestassociation with parent perceptions of communication. Children who werdaiking received a greater
number of intervention goals, had a greater varietygufds, and had more AAC goals than children who were
emerging and establishadlkers. Finally, expressive language had the strongest influence odeigibns. Results
are discussed in terms of the relationship between parpetceptions and language skillsommunication as an
emphasis in earlintervention, AAC intervention decisions, and the importance of recejdivguage.

DOI: 10.3109/07434618.2015.1084373
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Thought-based rowcolumn scanning communication board for individuals witlerebral palsy.
Scherer R, Billinger M, Wagner J, Schwarz A, HetticBdliigerE, Lloria Garcia M, Navarro J, MiiRertz G
Ann Phys Rehabil Med. 2015 Feb;58(1224doi: 10.1016/rehab.2014.11.005. Epub 2015 Jan 9.

Impairment of an individual's ability to communicate is a major hurdle for ap@vecipation in education and social
life. A lot of individuals with cerebrgbalsy (CP) have normal intelligence, however, due tdrtimability to
communicate, they fall behind. Neinvasive electroencephalogram (EEG) baseain-computer interfaces (BCls)
have been proposed as potential assistdayvices for individuals with CP. BCls translate brain signals directly into
action. Mota activity is no longer required. However, translation of EEG signajs be unreliable and requires
months of training. Moreover, individuals with Ckhay exhibit high levels of spontaneous and uncontrolled
movement, which has krge impact on EEG sigmplality and results in incorrect translations. \iviéroduce a novel
thought-based rowcolumn scanning communication board that wateveloped following usecentered design
principles. Key features include automatic online artifact reduction method andn evidence accumulation
procedurefor decision making. The latter allows robust decision making with unreliablinB@! Fourteen users
with CP participated in a supporting online study &mdped to evaluate the performance of the developed system.
Users were asked teelect target items with the rowolumn scanning communication board. The resaliggest
that seven among eleven remaining users performed better than chance avete consequently able to
communicate by using the developed system. Thusers were excluded because of insufficient EEG signal quality.
These results are vergncouraging and represent a good foundation for the development ofweald BClibased
communication devices for users with CP.

Copyright © 2015 Elsevier Masson SAlErights reserved.

DOI: 10.1016/j.rehab.2014.11.005

PMID: 25661447 [PubMedndexed for MEDLINE]

Douleur

Eina! Ouch! Eish! Professionals' Perceptions of How Children with Cerebral Pamymunicate About Pain in
South African School Settings: Inigations for the useof AAC.

Johnson RNilsson S, Adolfsson.M

Augment Altern Commun. 2015;31(4):325. doi: 10.3109/07434618.2015.1084042. Epub 2015 Sep 15.

Most children with severe cerebral palsy experience daily pain that affects $icliool perfomance. School
professionals need to assess pain in these childndg may also have communication difficulties, in order to pay
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attention to the pain and support the children's continued participation in school. In this stadyth African school
profesgonals' perceptions of how they observed paincimildren with cerebral palsy, how they questioned them
about it and how thechildren communicated their pain back to them were investigated. Teidirt school
professionals participated in five focus greud heir statements wereategorized using qualitative content analysis.
From the results it became cleathat professionals observed children's pain communication through their bodily
expressions, behavioral changes, and verbal andweshal messages.ugmentativeand alternative communication
(AAC) methods were rarely used. The necessitpn$idering paiwrelated vocabulary in a multilingual South African
context, and of advocating for the use of AAC strategies to enable children with cenedlito communicate their
pain was highlighted in this study.
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Parentreported painin nonverbal children and adolescents with cerebral palsy.

Jayanath S, Ong I@arre MJ, Fauzi AA

Dev Med Child Neurol. 2016 Apr;58(4):394.. doi: 10.1111/dmcn.12943. Epub 2015 Oct 28.
Comment in Dev Med Child Neurol. 2016 Apr;58(4):328.

AIM: Ths crosssectional study aimed to determine the prevalence, frequency,iatehsity of parentreported pain
among nonrverbal children with cerebral palsfCP) and explore associations with medical, demographic, and
parentalpsychosocial factors.

METHOD: &ticipants were parents of newerbal outpatients (aged-20y) with CPat University of Malaya Medical
Centre, Kuala Lumpur and two community centiearents answered the Caregiver Priorities and Child Health Index
of Life withDisabilities Questionnarand a pro forma regarding parergported frequencyand intensity of pain
during the preceding 4 weeks. Parental psychoseo@dltbeing was assessed via the Depression, Anxiety and Stress
Scale andMultidimensional Scale of Perceived Social Support.

RESILTS: The response rate was 94%; 104 children (54 males, 50 femalesiudier@. The majority (51%) were in
Gross Motor Function Classification Systenel V and 65% had spastic quadriplegia. Parents reported pain in 65%,
intense pain in 17%, and dailgain in 28%. Intense and frequent pain was reported duphygsiotherapy. More
intense pain was reported in older children (p=0.016) tate with spastic quadriplegia (p=0.020).
INTERPRETATION: Caregivers ofvadral children with CP report a high frggncy of pain. Pain intensity is
associated with patient factors but not parentaychosocial factors.

© 2015 Mac Keith Press.

DOI: 10.1111/dmcn.12943
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Physiological and Behavioral Responses to Calibratedtidless Stimuli Amongdndividuals with Cerebral Palsy and
Intellectual Disability.

Benromano T, Pick CMerick J, Defrin R

Pain Med. 2016 Jul 29. pii: pnw155. [Epub ahead of print]

OBJECTIVE: As individuals with intellectual disability (ID) due to cepalsigCP) are at high risk of experiencing
pain, measuring their pain is crucial fadequate treatment. While verbal reports are the gold standard in pain
measurements, they may not be sufficient in ID. The aim was to detdtavioral/autonomic respores that may
indicate the presence and intensity p&in in individuals with CP and ID, using calibrated stimuli, here for the first
time.

SUBJECTS: Thirteen adults with CP and ID (CPID), 15 healthy controls (H&judsaavih CP with no ID (CPNID).
METHODS: Subjects received pressure stimuli of various intensitieseg®eté (using a pyramid scale), facial
expressions (retrospectively analyzed with Faci® G A 2y / 2 RAy 3 {&adsSy I cCcl!/{0O%
heart ratevariability, puse, galvanic skin response) were analyzed.

RESULTS: Sedports and facial expressions but not the autonomic functiexhibited stimulusesponse
relationship to pressure stimulation among atoups. The CPID group had increased pain ratings and facial
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expressions comparedith controls. In addition, the increase in facial expressions along the incieasexious
stimulation was larger than in controls. Freezing in response to pais frequent in CPID.

CONCLUSIONS: 1) Individuals with CP and IDritaeased responses to pain;farial expressions and setports,
but not autonomic variables can reliabiydicate their pain intensity; 3) the pyramid scale is suitable forregibrt

in this population. Although facial expressions may replace veepalts,increased facial expressions at rest among
these individuals may mask paespecially at lower intensities.

© 2016 American Academy of Pain Medicine. All rights reserved. For permisgibeasse email:
journals.permissions@oup.com.

DOI: 10.1093m/pnw155

PMID: 27473634 [PubMeds supplied by publisher]

Autres Troubles / troubles concomitants

Scalp Haematoma in Cerebral Palsy Case due to Unknown Gaugare Case Report.
Uthamalingam M, Singh DS
J Clin Diagn Res. 2016 Jun;10(6):P®@®i:10.7860/JCDR/2016/18761.7965. Epub 2016 Jun 1.

Incidences of cerebral palsy (CP) in children are not quite common even thoigythé& most common motor
disorder in children. Further quality of life in €&ses is not so good in young adult stages lzaslto face certain
problems.However scalp haematoma formation in CP patient without injury to head is rdregn reported. The
case is being reported for the first time from Malaysia. ¥port on a unique case of scalp haematoma in an 18
yearold girlof known CRpatient with unknown cause. No history of trauma or fall with any of the foeatological
signs or symptoms was found. Clinical examination showed soft beggjling of 8 x 10 cm size, involving most of
scalp and upper face. GTscanshowed scalp haematoma with right orbital extraconal lesion. She underwent
incision and drainage of scalp lesion; consequently around 100 ml of cloitted came out. At followup she was
doing well.
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£Troubles respiratoires

Tracheostomy Complications in Institutionalized Children with Letiegn Tracheostomy and Ventilator
Dependence.

Wilcox LJ, Weber BCwningham TD, Baldassari CM

Otolaryngol Head Neck Surg. 2016 Apr;154(4)y3@5oi: 10.1177/0194599816628486. Epub 2016 Feb 16.

OBJECTIVES: (1) To identify tracheostomy complications in institutiordlitedn with chronic tracheostomy. (2)
To determine factors that predispose tdevelopment of tracheostomy complications in institutionalized children
with chronic tracheostomy.

STUDY DESIGN: Case series with chart review over 10 years.

SETTING: Tertiary children's hospital.

SUBJECTS AND METHODS: Chiaees included if they underwent tracheostoniefore 21 years of age and
resided at a pediatric nursing facility. Most childreere ventilator dependent and had severe comorbid medical
conditions, includingdevelopmental delay and cerebral palsy. The bemof tracheostomy complicationsand
unplanned hospital admissions were recorded. Interventions for tracheostmmyplications were also reviewed.
RESULTS: Thityo institutionalized children with chronic tracheostomy wereluded. The mean age at taof
tracheostomy was 5.4 years, with a meduration of institutionalization of 9.1 years. Twerggven children (84%)
experienced tracheostomy complications. The total number of complications wasTh®. most common
tracheostomy complications identifiedere peristomal granulatiorin = 13) and suprastomal granulation (n = 12).
Age at time of tracheostomyduration of institutionalization, and ventilator dependence did not predict the
likelihood of developing a complication. Of 32 patients, 20 were evadlist theemergency room during the study,
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and there were 48 unplanned admissions fi@cheostomyrelated complications during the study. Foftye urgent
direct laryngoscopy and bronchoscopy procedures were performed in a total of 20 childtentracheostomy
complications.

CONCLUSIONS: Tracheostomy complications are common in institutionalized chitliechronic tracheostomy
and are challenging to manage. Further researcheisessary to determine novel ways to reduce tracheostomy
complications irthis population.

© American Academy of OtolaryngolagyHead and Neck Surgery Foundation 2016.

DOI: 10.1177/0194599816628486

PMID: 26884369 [PubMedndexed for MEDLINE]

+Troubles musculosquelettiques, des tissusconjonctifs et osseux

Bone health in cerelal palsy and introduction of a novel therapyArticle in English, Portuguese]
Scheinberg MA, Golmia RP, Sallum AM, Pippa MG, CortadavPG
Einstein (Sao Paulo). 2015 @etc;13(4):559. doi: 10.1590/S16795082015A03321.

OBJECTIVE: To assesdtiree health status of children with cerebral palsy dinel therapeutic effect of denosumab
in a subgroup of children with cerebral palsyd decreased bone mass.

METHODS: Children with cerebral palsy were evaluated according to their dietdility scoe (classification
system gross motor functions Ill to V), botensity and bone turnover markers. Duatay energy absorption was
used tomeasure the lumbar spine, and total body, except the head. Thereafter a growhilsfren with cerebral
palsy and ogoporosis was treated with denosumab, a futlyman monoclonal antibody. Bone turnover markers
were measured before and threaonths after treatment.

RESULTS: Reduction in bone mineral density was observed, particularly in chiltiregreater impairment
evaluated by the motor score. Decreased bone turnawarkers were found in a selected group of children three
months after exposure tdenosumab.

CONCLUSION: Bone loss was present in children with significant impairmestbofunction, as well as deeased
serum levels of bone resorption markers witbw forms.
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Musculoskeletaland Endocrine Health in Adults With Cerebral Palsy: Nepportunities for Intervention.
Trinh A, Wong P, Fahey MC, Brown J, Churchy@ttaliss BEbeling PR, Fuller PJ, Milat F
J Clin Endocrinol Metab. 2016 Mar;101(3):179@oi: 10.1210/jc.2013888 Epub 2016 Jan 11.

CONTEXT: Cerebral palsy (CP) increases fracture risk through dimanghadtion, nutritional deficiencies, and
anticonvulsant medication use. Studiezamining bone mineral density (BMD) in adults with CP are limited.
OBJECTIVE €xamine the relationship between body composition, BMD, faactures in adults with CP. The effect

of functional, nutritional, and endocrinactors on BMD and body composition is also explored.

DESIGN: Retrospective cregstional study.

SETTING ANDARTICIPANTS: Fefitye adults with CP (mean age, 28.3 + 11.0 yeats) had duaknergy xray
absorptiometry imaging at a single tertiary hosphatween 2005 and 2015.

RESULTS: Seventeen (38%) had a past history of fragility fracture; 43%dtade®2 ¥ -2.0Kat the lumbar spine (LS)
and 41% at the femoral neck (FN).nonambulatory patients, every one unit decrease in F&¢&e increased the
risk of fracture 3.2fold (95% confidence interval, 1.®770; P = .044). Stepwifiaear regression reveadl that the
Gross Motor Function Classification Systeas the best predictor of LS&ZO2 NB 6 wo H 0.582; PF®e2p n T
and FNZ& 02 NB 6 wo H0.498; P& D04l $517% bf thé variance in BMDagasunted for by lean tissue
mass. Hypognadism, present in 20% of patients, wassociated with reduced lean tissue mass and reduced LS
BMD. Lean tissue mapssitively correlated with BMD in eugonadal patients, but not in hypogonaatants.
CONCLUSIONS: Low BMD and fractures are commadults with CP. This is thirst study to document
hypogonadism in adults with CP with detrimental changdsody composition and BMD.

DOI: 10.1210/jc.2013888
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Skeletal Maturation and Mineralisation of Gldren with Moderate to SevereSpastic Quadriplegia.
Sharawat IK, Sitaraman S
J Clin Diagn Res. 2016 Jun;10(6):SCdbi: 10.7860/JCDR/2016/18620.7921. Epub 2016 Jun 1.

INTRODUCTION: Diminished bone mineral density and delayed skeletal maturatmmmanen in children with
spastic quadriplegia.

AIM: The purpose of our study was to evaluate the Bone Mineral Density (BMBiJdsEn with moderate to severe
spastic quadriplegia and its relationship wittiher variables like nutrition and growth.

MATERIAS AND METHODS: This was a hospital based,sgossnal, caseontrol study. Fortytwo (28 males, 14
females) children with spastic quadriplegia and (22 males, 18 females) healthy children were included in the
study. BMD of casesnd control weremeasured by Dual Energyrayy Absorptiometry (DEXA). Radiograpiideft
hand and wrist of cases and controls were taken and bone agel@asmined.

RESULTS: BMD values of upper extremity, lower extremity, tharadzar spine angbelvis in cases were |l@wthan
those of controls (p <0.0001). In children withn severe malnutrition, 75% of the cases had lower bone age than
chronologicabhge, whereas all cases with severe malnutrition had lower bone agectitamological age. Step wise
regression analysishowed that nutritional statusndependently contributed to lower BMD values but the BMD
values did notorrelate significantly with the use of anticonvulsant drugs and presenpkysical therapy.
CONCLUSION: Decreased BMD and delayed bone age ismiraaakchildren with spastic quadriplegia and
nutritional status is an important contributing factor.
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Skeletal muscle fibetype specific succinate dehydrogenase activity in cerebpallsy.
Zogby AM, Dayanidhi S, Chambers HG, Schdrn&lieriRL
Muscle Nerve. 2016 Aug 12. doi: 10.1002/mus.25379. [Epub ahead of print]

INTRODUCTION: Children with cerklgalsy (CP) exhibit increased enempenditure during movement, but
whether this is due in part to decrements skeletal muscle mitochondrial oxidative capacity is unknown.
Accordingly, weompared fibertype specific succinate dehydrogenase (SDHyiacin childrenwith CP to typically
developing (TD) children.

METHODS: SDH activity and myofiber areas of type 1 and 2A fibers were measewiténdinosus biopsies of
both groups (n=5/group) Results: SDH activity d85%higher in type 1 compared to type 2A fibers, but there were
no differencesbetween groups. Average myofiber area was 45% smaller in CP vs. TD (P<0.QypeaB4 fibers
were 32% larger than type 1 fibers (P<0.05) only in TD children.

DISCUSSIONDé&itype specific SDH activity is similar between TD childrenchitdren with CP. This suggests that
increased energy expenditure in childrenth CP is not related to impaired mitochondrial oxidative capacity. This
articleis protected by copyright. Afights reserved.

© 2016 Wiley Periodicals, Inc.
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PMID: 27515237 [PubMeds supplied by publisher]

+Nutrition — Troubles nutritionnels

Dietary Intakes and Nutritional Issues in Neurologically Impaired Children.
Penagini F , MamieC, Fabiano V, Brunetti D, DilillpAZuccottiGV
Nutrients. 2015 Nov 13;7(11):9406. doi: 10.3390/nu7115469.

Neurologically impaired (NI) children are at increased risk of malnutrition tduseveral nutritional and non
nutritional factors. Among thautritional factors, insufficient dietary intake as a consequence of feeding difficulties
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is one of the main issues. Feeding problems are frequently secondasyofgharyngeal dysphagia, which usually
correlates with the severity of motampairment and pesents in around 90% of preschool children with cerebral
palsy(CP) during the first year of life. Other nutritional factors are representecXgessive nutrient losses, often
subsequent to gastroesophageal reflux aitéred energy metabolism. Amongdamonnutritional factors, the type
and severity of neurological impairment, ambulatory status, the degree of cognitiygairment, and use of
entiepileptic medication altogether concur tdetermination of nutritional status. With the present review, the
current literature is discussed and a practical approach for nutritional assessmentciniltifen is proposed. Early
identification and intervention of nutritional issuedf NI children with a multidisciplinary approach is crucial to
improve theoverall halth and quality of life of these complex children.
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Nutrition, brain function, and plastity in cerebral palsy.

Dan B.
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+Spheére buccalentaire — Troubles de la déglutition

Longitudinal Study of Oropharyngeal Dysphagia in Preschool Children With Cerieblsy.
Benfer KA, Weir KA, Bell KL, Ware RS, Davies PS, Boyd RN
Arch Phys Med Rehabil. 2016 Apr;97(4):68629. doi: 10.1016/j.apmr.2015.11.6. Epub 2015 Dec 18.

OBJECTIVES: To determine changes in prevalence and severity of orophatysgeagia (OPD) in children with
cerebral palsy (CP) and the relationshighealth outcomes.

DESIGN: Longitudinal cohort study.

SETTING: Community andtiary institutions.

PARTICIPANTS: Children (N=53, 33 boys) with a confirmed diagnosis of CP atistsabd8 to 24 months
(Assessment 1. mean age + SD, 22.9+2.9 mo correctedsagss Motor Function Classification System [GMFCS]: |,
n=22; Il, n=7; Il n=11;1V, n=5; V, n=8) and at 36 months (Assessment 2).

INTERVENTIONS: Not applicable.

MAIN OUTCOME MEASURES: OPD was classified using the Dysphagia Disord@® Shamay signs suggestive of
pharyngeal dysphagia. Nutritional status wasasured uig Z scores for weight, height, and body mass index (BMI).
Grosamotor skills were classified on GMFCS and motor type/distribution.

RESULTS: Prevalence of OPD decreased from 62% to 59% between the ages ofmi8nth<24nd 36 months.
Thirty percent of hildren had an improvement in severitf§ OPD (greater than smallest detectable change), and 4%
had worse OPD. Grogsotor function was strongly associated with OPD at both assessments, on the DDS
(Assessment 1: odds ratio [OR]=20.3, P=.011; Assessm@&®R-=228.9, P=.002pharyngeal signs (Assessment 1:
OR=10.6, P=.007; Assessment 2: OR=15.8, P=I00B)R ht 5 &aSOSNRG& 6! aasSaavySydl

i 'pdp = tf aASitoP4dnoriths Was related to health outcomes at 36 months: low Z scorewdaght

6 R2dzAGSR i I'MPuE tTdnov YR . aparendstreR@dipstadOR=1i1/Pm.a10)> t I
CONCLUSIONS: Classification and severity of OPD remained relativelyoettablen 18 to 24 months and 36
months. Gross motor function was the bgsedictor of OPD. These findings contribute to developing more effective
screenng processes that consider critical developmental transitions thataatiipated to present challenges for
children from each of the GMFCS levels.

Copyright © 2016 American Congress of Rehabilitation Medicine. Published by

Elsevier Inc. All rights resed.
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Prevalence of orofacial dysfunction in cerebral palsy and its association \githss motor function and manual
ability.

Edvinsson SE, Lundgvist LO

Dev Med Child Neurol. 26 Apr;58(4):38®4. doi: 10.1111/dmcn.12867. Epub 2015 Sep 10.

Commentin Dev Med Child Neurol. 2016 Apr;58(4):327.

AIM: To investigate the prevalence of orofacial dysfunction (OFD) and eXatboes associated with OFD in young
individuals with cegbral palsy (CP).

METHOD: We conducted a cressctional study on a population with CP in a Swed@imty (132 individuals, mean
age 14y 2mo [SD 4y 5mo], rang23y) using theNordic Orofacial TestScreening (NO¥), Gross Motor Function
Classificatiorsystem (GMFCS), and Manual Ability Classification System (MACS). I3iatRi®iEw was completed
by 129 individuals (76 males, 53 females) of whom 52 if&les, 22 females) also agreed to complete the 8OT
examination.

RESULTS: OFD occurred in attleag NOTS domain in about 80% of thiadividuals and was present in all
subdiagnoses, GMFCS levels, and MACS |&relsalence of OFD increased with increasing levels of GMFCS and
MACS from levdE55% to level V=100%. Within the 12 N®d@omains, theqgvalence of OFD variedetween 19%
and 69%, wherein seven of them were at least 40%: 'Drooling’, 'Ni@sehing’, 'Chewing and swallowing', 'Face at
rest', 'Oral motor function.Speech’, and 'Facial expression' (in ascending order).
INTERPRETATIONDQO$ common in CP. The use of OFD screening in health sganoéng would assist detection
of areas in need of further evaluation.

© 2015 Mac Keith Press.

DOI: 10.1111/dmcn.12867
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The impact of submandibalr duct relocation on drooling and the welbeing ofchildren with neurodevelopmental
disabilities.

Kok SE, van der Burg\dn Hist K, Erasmus C#an den HoogeRJ

Int J Pediatr Otorhinolaryngol. 2016 Sep;88:878o0i: 10.1016/j.ijporl.2016.06.043p&b 2016 Jun 28.

OBJECTIVE: The aim of this study was to evaluate the impact of a reductioalimg after bilateral submandibular
duct relocation (SMDR) with sublinguglland excision on daily life and care, as well as social and emotional
conseguencs in children and adolescents with neurodevelopmental disabilities.

METHODS: This prospective cohort study included 72 children and adolescenmsal@t 26 females) with
moderate to severe drooling, and their caregivers. Meage at the time of surgery ag 15 years 2 months (SD 4y
3mo). Fiftytwo children were diagnosed with cerebral palsy and 20 had other-pmygressive developmental
disabilities. A caregiver questionnaire to document the impact of droolindaily care and economic consequences,
socil interaction and emotionalevelopment and selésteem was administered before, and 8 and 32 weeks after
surgery.

RESULTS: Following bilateral SMDR the mean Visual Analogue ScalelQ@)&;00es demonstrated a significant
(p <0.001) reduction in theseverity ofdrooling from 8lat baseline to 28 and 36 after 8 and 32 weeks, respectively.
This was accompanied by a decrease in the amount of daily care requirgedumbd economic consequences. In
addition, an increase in social contact witther chibdren and adults was reported by caregivers after surgery.
CONCLUSION: Bilateral SMDR with sublingual gland excision provides a sigroStarm reduction in daily care of
children suffering from drooling. Caregiveatso report positive changes indin child's social interaction and sense
of selfesteem.

Copyright © 2016 Elsevier Ireland Ltd. All rights reserved.

DOI: 10.1016/j.ijporl.2016.06.043
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Dantrolene an unusual option for detrusor ovactivity: observations of a patientvith cerebral palsy.
Bulchandani SToozsHobson P, Kennedy, Aturman S.
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Eur J Obstet Gynecol Reprod Biol. 2015 Nov;194:288: 10.1016/j.ejogrb.2015.08.012. Epub 2015 Sep 1.

We report a case of a 48arold femak with cerebral palsy with spasttd-plegia and lumbar spondyolisthesis
diagnosed to have overactive neurogeritadder, which improved on treatment with Dantrolene along with
antimuscarinics.She was initially treated with antimuscarinics both transdal and oralsimultaneously and later
received intravesical OnaBotulinum toxinA. Followiambar spine fixation for spondylolisthesis, her bowel and
bladder functiondeteriorated and she was commenced on Dantrolene for her spasticity, alongbeitly on
Oxybutinin and Mirabegron. This significantly improved her sympt@wueractive bladder symptoms are a common
manifestation in cases of CP. nefractory cases where antimuscarinics and intravesical botulinum toxin therapy
have failed, a combination of Daolene with antimuscarinics and/or beta rf&ceptor agonists may prove to be
beneficial. While on therapy, regulamonitoring of liver functions is required to promptly diagnose and treat
hepatotoxicity.

Copyright © 2015 Elsevier Ireland Ltd. All riglesarved.

DOI: 10.1016/j.ejogrb.2015.08.012

PMID: 26365833 [PubMedndexed for MEDLINE]

+Troublesde la vision

Development and face validity of a cerebral visual impairment motor questionndaioe children with cerebral
palsy.

Salavati M, Waninge A, Raokers EAvan der Steed, Krijnen WP, van der Schans CP, Steenbergen B

Child Care Health Dev. 2016 Aug 1. doi: 10.1111/cch.12377. [Epub ahead of print]

AIM: The objectives of this study were (i) to develop two cerebral visyadirment motor questionnies (CM
MQ's) for children with cerebral palsy (CBhe for children with Gross Motor Function Classification System
(GMFCS) levels Il and Ill and one for children with GMFCS levels IV and V; (i) to debeaiibface validity and
usability; and (i) to determine their sensitivity anspecificity.

BACKGROUNDS: The initial versions of the twaMQ\ were developed based diterature. Subsequently, the
Delphi method was used in two groups of expedse familiar with CVI and one not familiar wi@VI, in order to
gain consensuabout face validity and usability. The sensitivity and specificity of0#VQ's were subsequently
assessed in 82 children with CP with (n = 39)witlcdout CVI (n = 43). With the receiver operating curve theaffit
scores weredetermined to detect possible presence or absence of CVI in children with CP.

RESULTS: Both questionnaires showed very good face validity (percentage agedmweri6%) and good usability
(percentage agreement 95%) for practical use. TM@MQ \ersion for GMFCS levels I, 1l and Ill had a sensitivity of
1.00 andspecificity of 0.96, with a ctdff score of 12 points or higher, and the version GMFCS levels IV and V had
a sensitivity of 0.97 and a specificity of 0.@@h a cutoff score of eigt points or higher.

CONCLUSION: The-®\) is able to identify atisk children with CP for therobability of having CVI.

© 2016 John Wiley & Sons Ltd.
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Optic nerve morphology amarker for disease severity in cerebral palsymdrinatal origin.
Ghate D, Vedanarayanan V, Kamour A, Corbett JJ, Kedar S
J Neurol Sci. 2016 Sep 15;368325doi: 10.1016/j.jns.2016.06.029. Epub 2016 Jun 14.

BACKGROUND: It is difficult to predict treunologic outcome and ambulatorstatus in children with perinatal
neurologic insult until Byears age. Thistudy aims to correlate clinical optic nerve head (ONH) fineougging,
pallor and hypoplasia, with gestational period and neurologic (motottomes inpatients with cerebral palsy (CP)
from perinatal insults.

METHODS: 54 consecutive patients with CP from perinatal insults were enRalgzhts with intraocular disease,
retinopathy of prematurity and hydrocephalwsere excluded. ONH was labdl as pale, hypoplastic or large cup
(cup/discNI GA2xndp0 AF H 2LKIKFfY2ft23Aa0a ExaRitds yheed t &
reliability was excellent.
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RESULTS: Mean age at examination was 10.98+6.49years; mean gestational pe8®@6usk78weeks. Abnormal
ONH (pallor, cupgpg or hypoplasia) was seen in 38/5A0%) patients. Of patients with pallor (n=17), 88% were
quadriplegic and 82%on-ambulatory. Mean cup/disc ratio was 0.45+0.22; 50% patients had largévufvariate
logistic regression models showed that disc pallas associatesvith non-ambulatory status (OR: 21.7; p=0.003)
and quadriplegia (OR: 12.870.03). Large cup was associated with age at examination (OR 1.15; pE0@8ljsc
ratio showed positive correlation with age at examination (Pearsors39; p=0.003). There was no significant
association of ONH parameters wigkstational age.

CONCLUSION: Clinically observed ONH changes (pallor, cupping and hypoplastahracsn in CP. Presence of
ONH pallor serves as an indicator for poor matokcome in péents who develop CP from perinatal causes and
should prompt earlyreferral for rehabilitation.

Copyright © 2016 Elsevier B.V. All rights reserved.

DOI: 10.1016/}.jns.2016.06.029

PMID: 27538596 [PubMedn process]

The role of visual stimuli on staridg posture in children with bilateraterebral palsy.
Lidbeck C, Bartonek A, Yadav P, Tedroff K, AstrafdBrenk, GutierrezFarewik EM
BMC Neurol. 2016 Aug 24;16(1):151. doi: 10.1186/s1-24830676-2.

BACKGROUND: In children with bilateral cefepadsy (CP) maintaining a standipgsition can be difficult. The
fundamental motor task of standing independenifyachieved by an interaction between the visual, somatosensory,
and vestibularsystems. In CP, the motor disorders are commonly accompamjedensory andperceptual
disturbances. Our aims were to examine the influence of visual stonulitanding posture in relation to standing
ability.

METHODS: Three dimensional motion analysis with surface electromyographyeeeaded to describe body
position, body movement, and muscle activity duritiiyee standing tasks: in a selélected position, while
blindfolded, and duringan attentiondemanding task. Participants were twerggven typicalikdeveloping (TD)
children and 36 children with bilatat CP, of which 17 required support &ianding (CFSwS) and 19 stood without
support (CPSwoS).

RESULTS: All children with CP stood with a more flexed body position than titéldien, even more pronounced

in the children in CIBwS. While blindfoldedhe CRSwS group further flexed their hips and knees, and increased
muscle activityin knee extensors. In contrast, the children in-8#0S maintained the same bodgosition but
increased calf muscle activity. During the attentib@manding taskthe children in CPSwoS stood with more still
head and knee positions and wildsss muscle activity.

CONCLUSIONS: Visual input was important for children with CP to maistaimding position. Without visual input
the children who required support droppeidto a further crouched position. The somatosensory and vestibular
systems alonecould not provide enough information about the body position in space withastial cues as a
reference frame. In the children who stood without support, iatensified visual tmulus enhanced the ability to
maintain a quiet standingosition. It may be that impairments in the sensory systems are nuajotributors to the
difficulties to stand erect in children with CP.

DOI: 10.1186/s1288816-0676-2

PMID: 27557808 [PubMedn process]

Qualité de vie et rapport au monde
+Qualité de vie

A study of the development of the Korean version of PedsQL(TM) 3.0 cerebral pa¢siule and reliability and
validity.

Yun YJ, Shin YB, Kim&¥n MJ, Kim ROh TY

J Phys Ther Sci. 2016,28(7):21329. doi: 10.1589/jpts.28.2132. Epub 2016 Jul 29

[Purpose] The purpose of this study was to develop the Korean version dPatisQL(TM) 3.0 Cerebral Palsy
Module to evaluate the healthelated quality oflife of children with cerebral palsgnd to test the reliability and
validity.
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[Subjects and Methods] The study included 108 caregivers of childrercenéibral palsy aged 2 toygars and 72
caregivers of children aged 5 toy&ars, who visited multiple sites between February and August 2015. The
TranslationCommission performed the first translation with the approval of the Mapi Resebmast Companyat
create a Koreawersion of the PedsQL(TM). Afterwardsacktranslation was performed by one translator
specializing in health anchedical treatment who was a native Englsbeaker fluent in Korean, and omative
Koreanspeaker fluent in English. Thensistency of each question wasnfirmed and a translaticintegrated
version was created. Test components weaggplained to caregivers during a ena-one interview; caregivers then
completed the PedsQL(TM) questionnaire and a Pediatric Evaluatiorbilitisdnventory (PEDI) questionnaire.
Subjects contributing to tegtetest measures were asked tepeat the PedsQL questionnaire one week later and
return it by mail. To asseskta quality for the survey question results, Amsponse rate, ceiling efé¢, and floor
effect were analyzed. Tesetest reliability and internal consistencyreliability were assessed. For testest
reliability, an intraclass correlatiorwoefficient (ICC) was calculated, and for internal consistency reliability,
Cronbach'alpha was used. To test criterigalated validity, Pearsonmorrelation coefficient was used.

[Results] The content validity of the Peds®I0 Cerebral Palsy Module was high for both age groups, and
demonstratedsignificant internal consistency (>0.@)dll areas. For tegetestreliability, both groups demonstrated

a significant ICC (>0.61). Correlation wvifite PEDI was statistically significant in all areas except pain and hurt.
[Conclusion] The Korean version of the PedsQL(TM) 3.0 Cerebral Palske Masfound to be reliable and valid,
and is expected to contribute greatly to tlealuation of the quality of life of children with cerebral palsy.
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The formula for health and welbeing in individuals with cerebral palsyhysical activity, sleep, and nutrition.
Verschuren OMcPhedP, Rosenbaum P, Gorter JW

Dev Med Child Neurol. 2016 Sep;58(9):989d0i:10.1111/dmcn.13212.
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+Vie quotidienne

Computer and microswitctbased programs to improve academic activities by shildren with cerebral palsy.
Sasolla F, Damiani R, Perilli V, D'Amico F, CaffcfeDaA, Albano V, Damato, Ceone ®
Res Dev Disabil. 2015 e@bv;4546:1-13. doi: 10.1016/j.ridd.2015.07.005. Epub 2015 Jul 19.

This study was aimed at extending the usfeassistive technology (i.enicroswitch such as a pressure sensor,
interface and laptop) with a new setupllowing six children with cerebral palsy and extensive motor disabilities to
improve their academic activities during classroom. A second obgectif the study was to assess a
maintenance/generalization phase, occurring three mordfisr the end of the intervention, at participants' homes,
involving theirparents. A third purpose of the study was to monitor the effects ofitliervention programon the
indices of positive participations (i.e. constructiengagement) of participants involved. Finally, a social validation
procedureinvolving 36 support teachers as raters was conducted. The study was carriegt@oariding to a multiple
probe desjn across behaviours followed maintenance/generalization phase for each participant. That is, the two
behaviours (i.e. choice among academic disciplines and literacy) were I€finstesingly, then combined together.
Results showed an increasing of tlperformances for all participants involved during intervention phases.
Furthermore, during maintenance phase participants consolidated their redditseover, positive participation
augmented as well. Support teachers, involvedthe social validation ssessment, considered the combined
intervention as mordavourable with respect to those singly learned. Clinical, educationapeaxtical implications

of the findings are discussed.

Copyright © 2015 Elsevier Ltd. All rights reserved.
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Developing the Observatory Test of Capacity, Performance, and Developménsakegard (OTCPDD) for Children
with Cerebral Palsy.

Liu KC, Chen HL, Wang TN, Shieh JY

PLoS One. 2016 Mar 24;11(3}tB0798. doi: 10.1371/journal.pone.0151798. eCollection 2016.

PURPOSE: The purpose of this study was to develop a reliable anidstalichent, named the Observatory Test of
Capacity, Performance, aridevelopmental Disregard (OTCPDD), for measuring treuairand quality of use of
affected upper limb functions in the daily routines of children with CP.

METHODS: Forgight participants (24 children with CP and 24 matched typioddlyeloping children) were
recruited. The OTCPDD was administered twice ¢fhentaneous use condition first, followed by the forced use
condition) onchildren with CP. Their parents were asked to complete the Pediatric Mattivity LogRevised
(PMALR). The internal consistency, the intrarater anterrater reliabilities, andhe convergent and discriminate
validities weremeasured.

RESULTS: The internal consistency (Cronbach's alpha) and the intrarateeaater reliabilities were higher than
0.9 for all of the OTCPDD scores. Thavergent validity was confirmed by sificéint correlations between the
OTCPDIand the PMAIR. For the discriminant validity, significant differences (p<Gn@% found between children
with CP and typically developing children.

CONCLUSIONS: The results support that the OTCPDD is a rekibbigicobservationbased assessment. The
OTCPDD, which uses bimanual daily lihaogvities, is able to represent the children's general affected hand
functions(including capacity, performance, and developmental disregard) in their rdaitines.
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From numeracy to arithmetic: Precursors of arithmetic performance in childreith cerebral palsy from 6 till 8
years of age.

Van Rooijen M, Verhoeven &teenbergn B

Res Dev Disabil. 2015 etbv;4546:4957. doi: 10.1016/j.ridd.2015.07.001. Epub 2015 Jul 24.

Children with cerebral palsy (CP) are generally delayed in arithmetic cethpatheir peers. The development of
early numeracy performance in children with CRasyet evident, nor have the factors associated with change over
time beenidentified. Therefore, we examined the development of numeracy in children @Rhover awo year
period and studied which cognitive factors were predictive of arithmetic performance. A longitudinal study with
three measurement waveseparated by one year was conducted. 56 children participated (37 boys, Me&S,
SD=.58). Standardized tasksre used to assess verbaind visuakpatialworking memory, executive functioning,
fine motor skills and early numera@erformance. In addition, experimental tasks were developed to measure
counting and arithmetic. The results showed that early nunwrgperformance of childrerwith CP increased
between 6 and 8 years of age. Structural equation modelimgwved that early numeracy was strongly related to
arithmetic performance at theconsecutive year. Working memory, counting and fine motor skills akpmsitively
related to early numeracy performance a year later. Furthermeverking memory and fine motor skills were
precursors of the development of earlgumeracy. Considering the importance of numeracy and arithmetic in daily
life andin academicand work success, children with CP could substantially benefit fnbenvention programs
aimed at increasing working memory and early nume@&Eyormance.

Copyright © 2015 Elsevier Ltd. All rights reserved.
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Participation trajectories: impact of school transitions on children aadolescents with cerebral palsy.
Imms C, Adair B
Dev Med Child Neurol. 2016 Aug 13. doi: 10.1111/dmcn.13229. [Epub ahead of print]

AIM: To describgarticipation trajectories, and impact of school transitions trose trajectories, of children with
cerebral palsy (CP).
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METHOD: This populatidrased longitudinal study assessed participatioadtivities outside school of children with
CP born in 1991995. Eligiblechildren contributed data between two and five occasions over 9 years, and had
parents with sufficient English proficiency to complete the measuresCtiiglren's Assessment of Participation and
Enjoyment, and the Preferences factivities of Children. Linear mixed models were used to assess the relationships
between participation and age and the impact of transition.

RESULTS: At study commencement (2006), 233 children with CP born in 199ét898&gistered in Victoria; 93
(51 males, 2 females; mean age 11y 2mo, agage 1012y) contributed longitudinal data. Participation diversity
andintensity decreased over time for recreational, active physical,sstEelmprovement activities (p<0.009). Social
participation increased over timediversity, intensity, and frequency (p<0.007). All of the identified slopes were
ISYSNI ffe apointictiangéd évery1 9p)hvexcept for recreatiofah @S NB A (i .29 Oransifoa fromi T
primary and secondary school hbitle impact on partcipation.

INTERPRETATION: Findings of increased social participation over tisve@ueaging. Declining participation in
other activity types suggests that actimneeded to ensure that meaningful recreation and leisure activities are
maintained as adescents with CP transition to adulthood.

© 2016 Mac Keith Press.
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The Relationship between the School Function Assessment (SFA) and the Gross Matotion Classification
System(GMFCS) in Ambulatory Patients with Cerebirallsy.

Rabinovich RV, Patel NV, Gates PE, Otsuka NY.

Bull Hosp Jt Dis (2013). 2015 Jul;73(3)204

PURPOSE: Determine the relationship between the SFA and GMFCS in childrerebitd palsy (CP).
METHODSThrough correlation, regression, and ANOVA analysis, data fromchildden were examined. A
regression model was used to compare PFédictedversus actual GMFCS levels. @&y ANOVA was utilized to
determine difference®etween SFA subscale scoreshia tontext of GMFCS.

RESULTS: A significant correlation between composite SFA scores and GMFQ$ tee&17, p < 0.020) was
observed. Subscal8FA and GMFCS correlatiansluded Regular Class (r-6.338, p < 0.001), Physical Tasks
Adaptation (Phys, r =-0.340, p < 0.001) and Assistance (Phys20r340, p < 0.001), Position%£r0.338, p<0.001),
Recreational Movement (RecMvmt; r-6.387, p <0.0001)Manipulation Movement (ManMvmt; r =0.494, p <
0.0001), and Up/Down Staif®JDStairs; r =0.453, p< 0.0001). Between predicated and actual GMFCS levels, no
statistical difference was observed. Oway ANOVA demonstrated SFA differenae&MFCS levels: Physl (F= 5.32,
p < 0.002), Phys2 (F = 4.54, p < 0.0@&3%jtion (F = 4.63, p < 0.004), RecM{nt 7.92, p < 0.0001), ManMvmt (F =
13.50, p <0.0001), and UDStairs (F = 6.18, p < 0.001).

CONCLUSION: Utilizing both -pFedicted and actual GMFCS levels may dekermine if a child is performing at an
expected level of daily function.

PMID: 2653560 [PubMed indexed for MEDLINE]
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Characteristics of young people with long term conditions close to transfeatlult health services.
Merrick HMcQnachie H, Le Couteur A, Mann K, PasyiP#ErceMS, Colver ATransition Collaborative Group.
BMC Health Serv Res. 2015 Sep 30;15:435. doi: 10.1186/90P818956.

BACKGROUND: For many young people with long term conditions (LTC), trans@ripgediatric to adult health
services can be difficult and outcomeseaoften reported to be poor. We report the characteristics and
representativeness dhree groups of young people with LTCs as they approach transfer tossuvites: those with
autism spectrum disorder with additional mental hegttftoblems (ASD); cebral palsy (CP); or diabetes.

METHODS: Young people aged 14 y&8rgears 11 months with ASD, or those wdihbetes were identified from
children's services and those with CP frpopulation databases. Questionnaires, completed by the young person
and aparent,included the 'Mind the Gap' Scale, the Rotterdam Transition Profile, antiMdmevick and Edinburgh
Mental Wellbeing Scale.
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RESULTS: Three hundred seventy four young people joined the study; 118 witll@&SDith CP, and 150 with
diabetes. Partit LJ- yia KIF R | & AbBtyhat BubSdntialidiffebebde in socdronomid status (less
deprived) compared to those who declined to take part or did not respond. CondHspecific severity of
participants was similar to that of population dat&atisfactionwith services was good as the 'gap' scores (the
difference between their idealand current care) reported by parents and young people were small.

t I NByGadardAatrOaAzy gl a arayATiolyitdémari & thé Ratteidant v
Transition Profile, except for education and employmemignificant differences were found between the three
groups. A larger proportiorof young people with diabetes were in a more independent phase of participttam

those with /8D or CP. The wellbeing scores of those with diabet¥sS RA 'Y T -py @ Y RwY tn o Y
IQR: 4%60) were similar,and A Ay AFA Ol yif & KAIKSNI 0KIy F2NI & Ka$ nai
CONCLUSIONS: Having established that our sample of young people with one diTitiseeecruiteatlose to
transfer to adult services was representative, we halescribed aspects of their satisfaction with services,
participation andwellbeing, noting similarities and differences by LTC. This information dbwefs of current
functioning is importat for subsequent evaluation of thiempact of service features on the health and wellbeing of
young people with LTCllowing transfer from child services to adult services.
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Clinical transition for adolescents with developmental disabilities in Hong Kamgilot study.
Pin TW Ghan WL, Chan CL, Foo, ikthg KH, Li LK, Tsang TC
HongKong Med J. 2016 Aug 19. doi: 10.12809/hkmj154747. [Epub ahead of print]

INTRODUCTION: Children with developmental disabilities usually move frqmagtitric to adult health service
after the age of 18 years. This clinitrahnsition is fragmented in #hg Kong. There are no local data for adolescents
with developmental disabilities and their families about the issues they dacieg the clinical transition. This pilot
study aimed to explore and colleciformation from adolescents with developmentabdbilities and their caregivers
about their transition from paediatric to adult health care services in HGoag.

METHODS: This exploratory survey was carried out in two special schools irKétangConvenient samples of
adolescents with developmental gdibilities and theiparents were taken. The questionnaire was administered by
interviewers inCantonese. Descriptive statistics were used to analyse the answetkdedended questions.
Responses to opeended questions were summarised.

RESULTS: In tlsimidy, 22 parents (mean age * standard deviation: 49.9 +yiaes) and 13 adolescents (19.6 £ 1.0
years) completed the faet-face questionnaire. The main diagnoses of the adolescents were cerebral palsy (59%)
and cognitive impairment (55%). Of the dyuparents, 77% were reluctant toansition. For the 10 families who did
move to adult care, 60% of the parentgere not satisfied with the services. The main reasons were reluctant to
changeand dissatisfaction with the adult medical service. The paditis emphasisetheir need for a structured
clinical transition service to support them duritigs challenging time.

CONCLUSIONS: This study is the first in Hong Kong to present preliminary dafalestents with developmental
disabilities and theirgmilies during transitiorfrom paediatric to adult medical care. Further studies are required to
understandthe needs of this population group during clinical transition.
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Trangtion of Care in Adolescents with Cerebral Palsy: A Survey of CuiPeattices.
Bolger AVargusAdams J, McMahon M
PM R. 2016 Aug 9. pii: S198482(16)308248. doi: 10.1016/j.pmrj.2016.08.001. [Epub ahead of print]

BACKGROUND: Transition of care fredigtric to adult healthcare providers fgouth with special needs (including
cerebral palsy) is of current interest eigese individuals are now living well into adulthood. Studies have attempted
to identify barriers to transition, ideal timing for trami®n of care, and keyelements for successful transition
programs. These studies often encompass a wadgye of diagnoses, and results cannot be fully applied to those
with cerebralpalsy (CP).
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OBJECTIVE: To identify and describe current transitiomre@{T&C) practiceend beliefs among physician providers
of adolescents with CP in multidisciplin&# clinics.

DESIGN: Descriptive Survey SETTING: Multidisciplinary CP clinics in theStingedPARTICIPANTS: Physician
leaders in above CP clinics METHBO Respondentsompleted an electronic survey. Responses weredéatified
and reported inaggregate using descriptive statistics.

MAIN OUTCOME MEASURE: Electronic survey addressing three domains: demograglhiiiss,ofcurrent
opinions/practices relad to TOC processes, and perceibedriers to successful TOC.

RESULTS: Fifteen surveys were sent with eleven returned (response rate ¥J@%yactices varied among clinics
surveyed. Fiftsfive percent of clinics had atructured transition program, it only one transitioned 100% of their
patientsto adult providers by 22 years of age. Only one clinic had an absolute uppdimaigdor seeing patients,
and thirty six percent of clinics accepted npatients older than 21 years. No respondent was "ptately satisfied"
with their transition process, and only one respondent was "moderately satisfied.'hijerity of respondents felt
the ideal care setting for adults with CP wasa@anprehensive, multidisciplinary adtfticused clinic in an adult
hospitd/clinic with primarily adult providers. They noted the top three perceived barriersuocessful TOC were
limited adult providers willing to accept CP patierdsncern about the level of care in the adult health care system
and lack ofinancial resoures.

CONCLUSIONS: Current TOC practices vary considerably among multidispiptirearic CP clinics and are not
satisfactory to individual physician providevithin these clinics. Respondents desired a multidisciplinary clinic in an
adult care settingwith adult providers; however, the top three perceived barriargolved the adult health care
system, making it difficult for pediatrjiroviders to develop effective TOC programs.

Copyright © 2016 American Academy of Physical Medicine and Rehabilitation.

Published by Elsevier Inc. All rights reserved.
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+Activité physique- Sport

Variability of total step activity in children with cerebral palsy: influence adefinition of a day on participant
retention within the study.

Wilson NC, Mudge S, Stott NS

BMC Res Notes. 2016 Aug 20;9:411. doi: 10.1186/s131622189.

BACKGROUND: Activity monitoring is important to establish accurate daily plagsicdy levels in childremvith
cerebral palsy (CP). However, few studékiress issues around inclusion or exclusion of step count data; in
particular,how a valid day should be defined and what impact different lengths of monittidawg on retention of
participant data within astudy. This study assessed hdalifferent 'valid day' definitions influenced inclusion of
participant data irfinal analyses and the subsequent variability of the data.

RESULTS: SixfyA Yy S OKAf RNBY A GK /[t ¢ S NIMonkok andirfStRicten koiwear it for & ( S |
week. Data analysis used two brodéfinitions of a day, based on either number of steps in & Bdbnitoring period
or the number of hours of recorded activity in a R4monitoring period. Eighthildren either did not use the
monitor, or used it for only tlay. The remainingl children provided 2 valid days of monitoring defined>460
recorded stepgper 24h period and 55 (906) conpleted 2 valid days of monitoring witk mimrecorded activity per
24 h period. Performance variability in daily step cowds lower across @ays of monitoring when a valid day was
defined ask mimrecorded activity per 24 period (IC&0.765) and, higer when thedefinition >100 recorded steps
per 24h period (IC&0.62). Only 46 participant&5%) completed Slays of monitoring with>100 recorded steps
per 24h period and only 23 (386) achieved 8ays of monitoring withk mimrecorded activity pe24h period.
Datasets of participants who functioned at GMFCS level Il difezentially excluded when the criteria for inclusion
in final analysis was\alid days o mimrecorded activity per 24 period, leaving datasets availatita only 8 of 32
participant datasets retained in the study.

CONCLUSION: We conclude that changes in definition of a valid dagigpaifieant impacts on both inclusion of
participant data in final analysis anteasured variability of total step count.
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+Prise en charge eAccompagnement

Parental satisfaction with inpatient care of children with cerebral palsy.
lannelli M Harvey A, O'Neill, Reddihough D
J Paediatr Child Health. 2015W1(11):10896. doi: 10.1111/jpc.12908. Epub 2015 May 4.

AIM: Children with cerebral palsy (CP) have complex health needs. This studgxamines levels of parental
satisfaction with inpatient care for children with @Pa tertiary care hospital taentify areas for improvement.
METHODS: Parents/guardians of children with CP and parents/guardians of chifithent a disability admitted to
hospital completed a custordesignedquestionnaire assessing six areas of the hospital admission: (i) thesadmi
process; (ii) the child's personal care; (iii) the child's medical carep@rall care of the child; (v) the parent's
experience in hospital; and (\Weeping up to date in hospital. Differences between the two groups were analysed
using Studeris t-tests.

RESULTS: Parents of children with CP were significantly less satisfied witpatient care as compared with
parents of children without a disability in fouof the six categories: 'my child's personal care' (P = 0.0033), 'my
child'smedicd care' (P = 0.0350), 'overall care' (P = 0.0081) and 'my experience liwgpial' (P = 0.0209). When
the overall questionnaire was compared between twe groups, parents of children with CP were less satisfied
with care thanparents of children withot a disability (P = 0.0036).

CONCLUSION: Parents of children with CP are less satisfied with the inpatemtf their child compared with
parents of children without a disability. Thiaformation should be instrumental in informing change to ensuratt
parentsatisfaction levels improve to a level consistent with other children admitteadtertiary care setting.

© 2015 The Authors. Journal of Paediatrics and Child Health © 2015 PaediautligShild Health Division (Royal
Australasian College of Picians).

DOI: 10.1111/jpc.12908

PMID: 25939305 [PubMedndexed for MEDLINE]

+Domotigue— Technologie

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

Ryan SE

Dev Med Child Neurol. 2016 Mar;58 Suppl €Z8doi: 10.1111/dmcn.13046.

Little empirical evidence exists about the effectiveness of assistive technaltgiyentions for children with
cerebral palsy (CP) to inform clinical practicehis article revies what we know about the functional impact of
adaptive seatinginterventions - a common assistive technology type recommended for children wi®. A
contemporary assistive technology outcomes framework is considered as aowanpdel the temporality and
measure the effects of seating interventions ambderating cofactors. Three research studies are profiled to
illustrate differentresearch methods, measurement approaches, and folipaperiods to learn abouadaptive
seating outcomes. Recommendations fature research include thadoption of common measurement indicators,
consideration of quality assessmaeartteria, and the use of varied methodologies to generate new knowledge about
functional outcomes. It is suggested that the proposed strategie$ ladld to new understandings, clinical
applications, and ultimately improvements in theeryday lives of children with CP and their families.

© 2016 The Authors. Developmental Medicine & Child Neurology © 2016 MacH{esh.
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