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Muscles in Muscles in movementsmovements: : 
appliedapplied physiologyphysiology to infants to infants andand theirtheir clinicalclinical conditionsconditions

From brain to muscles, and vice versa
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ConcernedConcerneditems:items:
fromfrom fetalfetal live to 7 live to 7 yearsyears

�� MuscularMuscularactivitiesactivities: : tonus, posture, muscle contraction, tonus, posture, muscle contraction, metabolicmetabolicaspects, aspects, 
generalgeneralmovementsmovements, , archaicarchaicreflexesreflexes, , paroxysmsparoxysms, convulsions, , convulsions, 

�� DevelopmentalDevelopmentalaspects:aspects:

�� TheThehealthyhealthymusclesmuscles

�� TheTheperturbedperturbedmuscle muscle activityactivity

�� SomeSomewordswordsabout about thetheexerciseexercisetests tests 
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MuscularMuscular activitiesactivities: states, attitudes : states, attitudes andand movementsmovements

�� TheThetonus: tonus: basic state basic state ofof contraction contraction leadingleadingto to resistanceresistanceto stretch, to stretch, andandthisthis
isis dependentdependentofof efferentefferentinnervation.innervation.

�� TheThepostureposture
�� TheThemuscle contractionmuscle contraction
�� TheThemetabolicmetabolicaspectsaspects
�� TheThegeneralgeneralmovementsmovementsas as describeddescribedby by thethegroup group ofof Groningen;Groningen;

�� TheThearchaicarchaicreflexesreflexes
�� TheTheparoxysmsparoxysms: tonic, : tonic, clonicclonic, , myoclonicmyoclonic, , myokimymyokimy, , 

fasciculation, fasciculation, dystoniadystonia
�� TheTheconvulsionsconvulsions
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DevelopmentalDevelopmentalaspects aspects andand thethe «« final final resultsresults »» ::
a strict distribution a strict distribution withwith vertical vertical hierachyhierachy andand parallelparallel connectionsconnections

Motor cortex: UMN *

Rostral midbrain: LMN *

Py EPy

Cerebellum *

Associative cortex *
Basal ganglia *

Reflex motor prog
Premotor cort
Cerebellum
Limbus
Amygdala
thalamus

Cranial nerve M nuclei

Muscles, and gamma N

Alpha N( ant horn )

* With precise arrangements
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Strict distributionStrict distribution

�� In In thethe motormotor cortexcortex: : 
withwith 6 6 layerslayers, , fromfrom feetfeet to to mouthmouth, , togethertogetherwithwith otherotherstructures structures ofof motormotor learninglearningor or reflexesreflexesmotormotor
programsprograms; ; 

�� In In thetheinternalinternalcapsula, 40 % capsula, 40 % ofof fibersfibersare are fromfrom somatosensorysomatosensoryareas, 31 % areas, 31 % fromfrom motormotorcortex, cortex, andand20 % 20 % 
fromfrom pepe--motormotorcortex;cortex;

� In the cerebellum:
with 3 layers, with lateral part for planing movements,  intermediate part for adjusting limb movements, with
central part for postural adjustment, with flocculusfor eye movements

� In the basal ganglia:
these are the putamen ( 1 ) with the globus pallidus (2) forming lenticular nucleus, and with caudate nucleus 
(3) forming the striatum, the subthalamic nucleus ( 4), the substantia nigra ( 5 ), the thalamus (6) wich is the
obligatory passage for all these pathways of modulation and treatments of cortical inputs/outputs

� In the midbrain nuclei :
mainly the red nucleus, the locus coeruleus, the cranialnerve motor nuclei,

� In the spine: 
with anterior and posterior horn, and alpha MN together with gamma MN to maitain possible the
stretching/destretching reflex

� In the motor units:
with the fibers
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Topographic anatomy
LevelLevel ofof orbitsorbits

Upper: CN

Middle: TH

Lower: Pu,GP LevelLevel ofof nosenose
Rostral midbrain

Blood supply is mainly from
Heubner’ artery
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The histology of muscles

� The motor unit = 1 LMN + = 1 LMN + severalseveralmuscle muscle fibersfibers;;
�� 3 3 kindskindsofof muscles fibers( ( RedRedslow, White slow, White fastfast, , IntermediateIntermediateslowslow--fastfast ) ) 

andandmotormotorunitsunits in in allall muscles but muscles but withwith a variable distribution; a variable distribution; thetheadultadult
pattern pattern isis obtainedobtainedatat 30 w 30 w afterafteran important an important differentiationdifferentiationfromfrom 26 w;26 w;

�� TheTherecruitementrecruitementisis made in a made in a orderordersizesize; CNS ; CNS hashasmore control on more control on thetheredred
slow slow fibersfibers;;

�� TheThemyotubesmyotubes( or ( or myocitesmyocites) are ) are thetheresultsresultsofof fusion fusion ofof myoblastsmyoblastsandand
containcontainmyoglobinmyoglobin, contractiles , contractiles proteinsproteins( actine ( actine withwith tropininetropinine, , 
tropomyosinetropomyosine; myosine ; myosine withwith titininetitinine, , actimineactimine, , myonesinemyonesine, , proteinproteinC; C; 
desminedesmine, , dystrophinedystrophine, , merosinemerosine, , proteicproteictriadtriad ), ), mitochondriamitochondria, , severalseveral
nucleus nucleus nearnearmembrane  [ note membrane  [ note thethedifferencesdifferenceswithwith myocardiummyocardium]. ]. TheseThese
cellscellsare are fullyfully donedoneatat 20 20 weeksweeksGA, GA, andandthe contractile systemisis presentpresentatat
16 16 weeksweeksandandendsendsitsits developmentdevelopmentafterafter40 w;40 w;

� Innervationisis presentpresentatat 10 w, 10 w, firstlyfirstly multi multi thenthenmonomono--fiberfiber atat 43 w;43 w;
�� CollagenCollagencomponent component isis due to due to thetheactivityactivity ofof myofibroblastsmyofibroblasts..
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DevelopmentalDevelopmentalaspectsaspects

�� Muscles Muscles cellscellsdivision, fusion division, fusion endedendedatat 20 20 weeksweeksfetalfetal life;life;
�� FibersFibersdifferentiationdifferentiationandanddistribution distribution endedendedatat 30 30 weeksweeksflfl ;;
�� Contractile Contractile andandsarcotubularsarcotubularsystemsystemendedendedatat 43 43 weeksweeks;;
�� Innervation Innervation fromfrom a multi to a a multi to a monomono--innervationinnervationatat 43 43 weeksweeks;;
�� BeforeBefore33--4 4 monthsmonthsofof age, age, motormotorbehaviorbehaviordepensdepensfromfrom globusglobus

palliduspallidus;;
�� AftersAfters 33--4 4 monthsmonths, , motormotorbehaviorbehaviorisis dependingdependingofof motormotor

cortex + cortex + putamenputamen+ + caudatecaudatenucleus + nucleus + learninglearningareas;areas;
�� Full control Full control ofof spinal motoneurones by locus spinal motoneurones by locus nigernigerandandExtra Extra 

Pyramidal structures Pyramidal structures isis obtainedobtainedatat 33--4 4 yearsyears;;
�� Mental control Mental control andandlearninglearningprogramsprogramsisis obtainedobtainedatat 55--6 6 yearsyears;;
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Muscles contraction: relevant Muscles contraction: relevant anatomyanatomy
Cortex primary motor area

Basal ganglia
Bulbar reticular structure
cerebellum

-

Adjacent structures

+

Alpha / gamma motoneurons of anterior horn

+

+

muscles
Sensory receptors:
Muscles, tendons, bones, 
peritoneum

-

Posterior horn

+

+
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TheThe sosocalledcalled archaicarchaic reflexesreflexes

1212--16163737< 34< 34Neck Neck rightingrighting

1212--16163737< 28< 28SteppingStepping

1212--16163737< 33< 33TractionTraction

1212--16163434< 28< 28RootingRooting

1010--12123333< 28< 28RecoilRecoil

1212--16163232<28<28MOROMORO

88--10103232< 28< 28PalmarPalmargraspgrasp

88--1010< 28< 28< 28< 28withdrawalwithdrawal

Begin                              fully present disappear weeks
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MetabolicMetabolic aspects aspects ofof muscles tissuemuscles tissue

�� BiochemicalBiochemicalreactionsreactionsare are thetheglycolysisglycolysis, , thetheKrebKreb’’ s cycle, s cycle, thethe
PP--creatinecreatinecycle, cycle, thethepurine cycle, purine cycle, thethe lipidlipid oxydation, oxydation, thethe
glucoseglucose--fattyfatty acidsacidscyclecycle

�� AtAt «« restrest»»: : mainlymainly use use ofof FFA;FFA;
�� AtAt «« exerciseexercise»»: : �� 1 1 hrhr: glucose ( : glucose ( evenevenanaerobicanaerobicglycolysisglycolysisif               if               

intense ), intense ), withwith a shift to a shift to glycogenolysisglycogenolysisor or neoglucogenesisneoglucogenesis, , 
but but alsoalsoFFA;FFA;

�� 11--3 3 hrhr: FFA;: FFA;
�� > 4 > 4 hrhr: : lipidlipid ( ( betabetaandandomegaomega) oxydation      ) oxydation      

�� In In fetusfetusandandtill 6 till 6 monthsmonths, , massmassofof muscles muscles isis 2222--24 % 24 % ofof body body 
weightweight

�� ExcentricExcentriccontraction contraction isis betterbetterthanthanconcentricconcentriccontractioncontraction
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ActivitiesActivities in non in non healthyhealthy muscles muscles 
( ( thethe incidence incidence ofof neuromyopathiesneuromyopathiesisis about 0.3/1000 about 0.3/1000 birthsbirths ))

�� EvenEvenif if bloodbloodflowflow cancanbebeadaptedadaptedto effort, to effort, abnormalitiesabnormalitiesin adaptation in adaptation cancan

bebeobservedobserveddue to due to defects in metabolismofof glucose ( glucose ( seeseeglycogenglycogen), ), 
ofof lipidslipids ( ( seeseebetabeta--oxydationoxydation, , carnitinecarnitine, FA transport ).   , FA transport ).   

�� DefectsDefectsin contractile in contractile proteinsproteins;;

�� DefectsDefectsin contraction ( i e in contraction ( i e spasticityspasticity););

�� Infection, Infection, fastingfasting, , exerciseexercise( short or long ), cold, ( short or long ), cold, narcosisnarcosismightmight induceinduce
abnormalitiesabnormalities;;

�� If If myoglobinuriamyoglobinuria, , thinkthink on on disordersdisordersofof glycolysisglycolysisor or glycogenolysisglycogenolysis;;

�� If 3If 3--5 5 foldfold increaseincreasein lactate, NH3 in lactate, NH3 andandpyruvatepyruvate, , thinkthink on on lipidlipid metabolismmetabolism
( ( betabetaoxydation, oxydation, carnitinecarnitine, FA transport ), FA transport )
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TestingTesting muscles in muscles in spasticspasticmusclesmuscles

�� MeasureMeasurein in anklesankles( ( goniometrygoniometryor or radiologyradiology););

�� SpecialSpecialclinicalclinical teststests

�� AnalysisAnalysisofof walkwalk or or movementsmovements

�� MuscleMuscle’’ s s scalesscales: : AshworthAshworth, Tardieu, Duncan Ely, , Tardieu, Duncan Ely, SelectiveSelectivemotormotorcontrol control 
test, test, ModofiedModofiedselectiveselectivemotormotorcontrol test;control test;

�� Muscles Muscles echographyechography

�� OtherOthermethodsmethodsare are mainlymainly devoteddevotedto to neuromyopathies: EMG, VC, : EMG, VC, 
biopsybiopsywithwith enzymologyenzymologyandandmorphometrymorphometry; In ; In thisthis case, case, thinkthink on on makingmaking
studiesstudieson on liverliver, , heartheartandandbrainbrain..
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TestingTesting thethe muscles muscles activitiesactivities duringduring efforts: efforts: thethe rationalerationale

� « Exercise »�� local local increaseincreaseofof VO2 VO2 �� input input fromfrom muscles to muscles to motormotor
area area andandrecticulorecticulo--endothelialendothelialsystemsystem�� increaseincreaseofof heartheartrate, rate, cardiaccardiac
output output andandbloodbloodpressure AND pressure AND increaseincreaseofof RR RR andandtidal volume;tidal volume;

�� LacticLactic acidacidproduction arrives if HR > 0.8 ( 220 production arrives if HR > 0.8 ( 220 –– age in age in yearsyears););

�� ExcentricExcentriccontraction contraction ofof muscles ( muscles ( thethe lengthlengthofof fibersfiberschanges changes andandtherethereisis
a a movementmovement) ) isis betterbettersupportedsupportedthanthanconcentricconcentriccontraction: contraction: lesslessVO2, VO2, 
lowerlower CardiacCardiacoutput, output, lesslesslacticlactic acidosisacidosis; ; 

�� HoweverHowever, , exageratedexageratedexcentricexcentriccontraction contraction leadsleadsto to ofof pain due to release pain due to release 
ofof ( ( fromfrom myocytesmyocytes) ) hydroxylasehydroxylase, , andandmoreovermoreoverwhenwhenmyofibroblastsmyofibroblastsare are 
stimulatedstimulatedcollagencollagenmightmight bebeexcessivelyexcessivelysecretedsecreted. . 

�� Stretching Stretching andanddestretchingdestretchingreflex ( by gamma MN reflex ( by gamma MN spindlespindlewithwith alpha MN alpha MN 
) ) isis veryvery importantimportant
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TestingTesting thethe muscles muscles activitiesactivities by by «« effortsefforts »»

�� WalkingWalking for 6for 6--99--12 minutes or running for 912 minutes or running for 9--1010--12 minutes;12 minutes;

�� ForearmForearm exerciseexercisewithwith aerobicaerobicmode or mode or ischemicischemicmode;mode;

�� TheseThesemodes are modes are difficultdifficult to to performperformbeforebefore7 7 yearsyears; but ; but 
imaginative techniques are imaginative techniques are beingbeingbuiltbuilt upup: to : to improveimprovemethodsmethods
ofof effort, effort, ofof bloodbloodsamplingsampling..
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BiochemicalBiochemicaldata in data in severalseveraltissuetissue

23 %23 %660.180.1825.725.711.311.3exerciseexercise

23 %23 %660.130.130.230.230.140.14MusclesMuscles

AtAt restrest

4 %4 %660.190.19772.82.8liverliver

1 %1 %660.150.1525.725.712.512.5kidneyskidneys

0.4 %0.4 %660.160.1616.316.32323heartheart

15 %15 %660.180.187733brainbrain

Tissue/bodyTissue/body

WeigthWeigthratioratio

ATP/O2 ratioATP/O2 ratioGlucose/O2Glucose/O2

MolarMolar ratioratio

GlucoseGlucose

Mg/100g/minMg/100g/min

O2/100g/minO2/100g/mintissuetissue
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DefinitionsDefinitions ofof severalseveralmovementsmovements

�� AtaxiaAtaxia: : impairementimpairementofof smoothsmoothvoluntaryvoluntarycoordination coordination ofof movementsmovements;;

�� AthetosisAthetosis: slow flexion/extension : slow flexion/extension ofof face face andandlimbslimbs;;

�� ChoreaChorea: : fastfastmovementsmovementsofof face, face, shouldershoulderor drop;or drop;

�� Convulsion: Convulsion: suddensuddensustainedsustained( tonic ) or ( tonic ) or briefbrief ( ( clonicclonic ) contraction ) contraction ofof a or a or 
severalseveralwholewholemuscles;muscles;

�� DystoniaDystonia: : extremeextremesustainedsustainedcoco--contraction ( contraction ( agonistsagonistsandandantagonistsantagonists) ) ofof
anyanybody part;;body part;;

�� Fasciculation: single contraction Fasciculation: single contraction ofof oneone MotorMotor Unit;Unit;

�� MyokimyMyokimy: : repetitiverepetitivecotractioncotractionofof oneoneMU in MU in oneonemuscle;muscle;

�� MyoclonusMyoclonus: : briefbrief andandsuddensuddencontraction contraction ofof severalseveralMU, in MU, in oneoneor or severalseveral
muscles;muscles;

�� OtherOther: : tremortremor, tics, , tics, synkinesissynkinesis, , akinesisakinesis, , catalepsiacatalepsia,,
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CerebralCerebral palsypalsy in in childrenchildren::
a a necessarynecessarymultidisciplinarymultidisciplinary approachapproach

We hope a as good as possible physical and mental 
health for the children, future adults.

bo1
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CerebralCerebral palsypalsy in in childrenchildren

PrevalencePrevalence:: 33--4 / 1000;4 / 1000;

ClinicalClinical formsforms: : followingfollowing evidentevidentmotormotor
involvementinvolvement::

�� spasticspastic: : diplegia;quadriparesia;Hemiplegiadiplegia;quadriparesia;Hemiplegia; ; 
triplegiatriplegia;;

�� ataxicataxic;;

�� dyskyneticdyskynetic: : dystonicdystonic; ; athetoidathetoid;;

��HypotonicHypotonic;;
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EtiologiesEtiologiesor or circumstancescircumstancesof of cerebralcerebral palsypalsy

�� LeucomalaciaLeucomalacia

�� MeningitisMeningitis //encephalitisencephalitis

�� AsphyxiaAsphyxia

�� Occlusive Occlusive vascularvascular
disorderdisorder

�� MalformationMalformation

�� unknownunknown
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Muscles contraction (1 ): structuresMuscles contraction (1 ): structures

�� Interventions of Interventions of thethe
pyramidal and pyramidal and 
extrapyramidalextrapyramidaltracts, of tracts, of thethe
eyeeyefunctionfunction, of , of thetheredred
nucleus, of nucleus, of thethecerebellumcerebellum, , 
thethecaudatecaudate, , subthalamussubthalamus
and and putamenputamennucleinuclei, , allall thethe
tracts tracts makingmakingrelaysrelays
betweenbetweenthesethesestructures, structures, 
and and DOPAMINE;DOPAMINE;
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Muscles contraction ( 2 ): relevant Muscles contraction ( 2 ): relevant anatomyanatomy

Cortex primary motor area

Basal ganglia
Bulbar reticular structure
cerebellum

-

Adjacent structures

+

Alpha / gamma motoneurons of anterior horn

+

+

muscles
Sensory receptors:
Muscles, tendons, bones, 
peritoneum

-

Posterior horn

+

+
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Muscles contractions ( 3 ): Muscles contractions ( 3 ): molecularmolecularaspects ( aspects ( 1 1 

nervenerveper per motormotorunit, unit, componedcomponedof 3of 3--15 15 interlacedinterlacedmuscles muscles fibersfibers thatthatcanncann’’ tt bebe
individualizedindividualized))

D membrane Pot

Release of Ac Cho

Na+ influx

SRE Ca++ efflux Troponin ( actin+myosin ) overlap=
Muscles contraction

nicotin

Curare, Ach esterase

ATP, glycogen, Pcri = energy
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ClinicalClinical presentationpresentation

�� MotorMotor involvementinvolvement: : spasticityspasticity, , ataxiaataxia, , 
dyskinesiadyskinesia, , hypotoniahypotonia;;

�� Vision Vision impairementimpairement and and disorderdisorder of of 
communicationcommunication

�� FeedingFeeding disorderdisorder
�� EpilepsyEpilepsy
�� OrthopedicOrthopedic disorderdisorder
�� EmotionalEmotional and and psychologicalpsychological disturbancesdisturbances
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Relevant Relevant motormotor items for items for thethe practitionerpractitioner

�� An An abilityability toto progressprogresssmoothlysmoothlyfromfrom oneone
movementmovementtoto thethenextnext in in orderlyorderlysuccession ( succession ( 
i.e. i.e. walkingwalking progressprogress))

�� A cognitive A cognitive controlcontrolof of sequencessequencesofof motormotor
pattern ( pattern ( fromfrom about about oneonetoto six six yearsyears))

�� A A abilityability toto change change thethe timing and timing and scalescale
intensityintensityof of movementsmovements
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TherapeuticsTherapeutics in CPin CP

�� PhysiotherapyPhysiotherapy
�� «« castingscastings»»
�� BotulinumBotulinumtoxintoxin
�� IntrathecalIntrathecalbaclofenbaclofen
�� ImproveImprovedailydaily lifelife

functionfunction
�� Mental patternMental pattern
�� SelfSelf--esteemesteem
�� NutritionNutrition
�� PainPain
�� convulsionsconvulsions

�� IncreaseIncreasein forcein force

�� IncreaseIncreasein in dexteritydexterity

�� BetterBettermovementsmovements

�� BetterBetterequilibriumequilibrium

�� BetterBetterselfself--conceptconcept

�� More More independencyindependency
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Cellular organisation: 
from brain to muscles
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points of action for points of action for btxbtx--aa

�� LossLossof balance of balance betweenbetween
muscles;muscles;

�� Excessive Excessive activityactivity of of 
acetylacetyl--cholinecholine;;

�� BlockingBlocking action on action on 
acetylacetyl--cholinecholinein muscle in muscle 
plate; plate; 
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CellularCellular action of action of btxbtx--aa
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ProfessionalsProfessionalsaroundaround thethe childchild withwith
CPCP

Pediatrician, physiotherapist, orthopedist,
Social worker, family doctor, nurse,…
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LinksLinks betweenbetweenthethe CNS and CNS and thethe skeletalskeletalmuscles muscles activitiesactivities

First look at muscles capacities
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BotBot--toxinetoxine--AA: : proceduresprocedures
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Muscles Muscles concernedconcernedbyby thethe injections: injections: exampleexample
for for oneonesideside……

�� IliopsoasIliopsoas: 2 sites;: 2 sites;

�� HamstringsHamstrings: 4 sites;: 4 sites;

�� AdductorsAdductors: 2 sites;: 2 sites;

�� GastrecnomiusGastrecnomius: 4 sites;: 4 sites;

�� TibialisTibialis anterioranterior: 2 sites;: 2 sites;

�� OtherOther::……
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CastingsCastings: a : a complexcomplexwordword and and worldworld ……

�� MaintainMaintaingoodgoodanklesankles;;

�� StrechStrechmuscles;muscles;
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hospitalhospital phasephase

�� ReRe--paypayattention;attention;

�� ExplainExplainpapatthologyhology;;

�� ReRe--assessmentassessment;;

�� MakeMakeinjections;injections;

�� InitiateInitiate physiotherapyphysiotherapy;;

�� RecalibrateRecalibratemental of mental of 
infant and infant and familyfamily;;

�� PreparePreparefollowfollow--upup
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AssessmentAssessmentbeforebefore injectionsinjections

�� Type ad Type ad severityseverityof of palsypalsy;;

�� Muscles Muscles toto bebe injectedinjectedand and numbernumberof of unitsunits;;

�� WalkingWalking analysisanalysis;;

�� OrthopedicOrthopedicanalysisanalysisand type of and type of castingscastings; ; 

�� Muscles Muscles analysisanalysis: : qualityquality and and quantityquantity;;

�� Nutrition Nutrition analysisanalysis;;

�� PsychologicalPsychologicalassessmentassessment;;
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TheThe specialspecialphysiotherapyphysiotherapy programprogram afterafter thethe
injections: 3 + 3 injections: 3 + 3 weeksweeks

�� SpecialSpecialcastingcasting;;

�� SpecialSpecialphysiotherapyphysiotherapy;;

�� SpecialSpecialdistribution of distribution of activitiesactivitiesduringduringdayday;;

�� StretchingStretchingmuscles;muscles;

�� ReasonsReasonsfor for allall thatthat……
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Then normal Then normal programprogram of of physiotherapyphysiotherapy

�� But But withwith anotheranotherenergyenergy
and motivationand motivation……

�� More interaction More interaction 
betweenbetweeninfant, infant, familyfamily, , 
physiophysio, , doctordoctor, , friendsfriends
and and schoolschool;;
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TheThe followfollow--upup programprogram afterafter thethe injectionsinjections

�� FirstFirst visitvisit afterafter44--6 6 weeksweeks;;

�� Then Then visitsvisits everyevery33--4 4 monthsmonths;;

�� CenteredCentereduponuponwalkingwalking, , anklesankles, muscles, muscles’’
healthhealth, , emotionsemotions;;

�� FeedFeed--back back fromfrom infant, parents and infant, parents and 
physiotherapistphysiotherapist;;
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SpecialSpecialhopeshopesand and improvementsimprovements for for thethe nearnear
futurefuture

�� BetterBetteradministrative administrative proceduresprocedures;;

�� BetterBetterinteraction interaction betweenbetweendifferentdifferentdisciplines disciplines 
aroundaroundcerebralcerebralpalsypalsy;;

�� BetterBettercastingcastingmethodsmethods;;

�� SpecialSpecialand and specificspecificpediatricpediatricrevalidationrevalidation;;

�� EarlyEarly in in groupgroupintegrationintegration( ( gardengardenand and 
elementaryelementaryschoolschool))
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SomeSomewordswords about about thethe intraintra --thecalthecal baclofenbaclofen
injectioninjection

�� WhatWhat isis baclofenbaclofen

�� WhyWhy intrathecalintrathecal

�� ThisThis isis byby neurosurgeryneurosurgeryand and pediatricspediatrics;;

�� TheThe4 4 differentdifferentphases: 1.phases: 1.selection; 2.installing selection; 2.installing 
cathetercatheterand and findingfinding thetherightright dosage; 3.installing dosage; 3.installing thethepumppump; ; 
4.follow4.follow--up, up, includingincludingthethemaintenance and replacement of maintenance and replacement of thethe

pumppump;;

�� TheThefollowfollow--upup
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ThisThis an an exampleexampleof of thethe effecteffect……
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ThisThis isis thethe storystory ……


