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Cerebrall Palsy-Definition

Cerebralipalsy s arsymptomrcomplex; (neta
disease) that has multiple eticlegies:

CPSial dISOREER Ol tONE, POSLUKE B MOVEMENnL:
dUErtor arlesionintthe developing brain.

LLesion results 1n paraly/sis; WeEaKness,
INCOOrAINALION Or abRorMallmoVvEMEnt

NOE Contagious; Ne CUre:

IS static, UL It Symptoms may: change with
maturation



Cerebral Palsy

Brainfdamage

OCCUrS dUrng developmental period
Moo dySIiURCHon

Not Clrable

INOR-pregressive (Static)

ARy reqressioni ok GELCHBIauoCITIoLoR O te//ectis),
SKil/S STIOUIAPIOIPLE G SCaICIIN O 6. degEREaUVE GISEES5E

Iherapy, can  helpiimprove ilnction



Cerebrall Palsy

x [[here are 2 major types ol CP, depending
On: Iocation O |EsIeNSsk

2 Pyramidal (Spastic)
s Extrapyramidal

= [[here s everiap o bothrsymptoms and
dhatemic |Iesions.




= [[he pyramidalisystem carries the signal
o MUSCle; contraction.

= [[he extrapyramidal system) provides
iegulatery InflEnCes on' that contraction:



Cerebral Palsy

= [/PESI Off Brali damage
 Bleeding
5 Brainmaliermation
s [iralma terbrain
s [Lack offoxydgen
s Infection
m [loXins
= Unknown



Epidemiology.

ihe overall prevalence of: cerebral palsy: ranges irem: 1.5
10, 2.5 per 1000 ve births:

e everall prevalence o CRhasiremalnedstable SInce
the 19607s;

Specliations: that thencreased survival oirthes VB
Preemies Wolldicalse a rse n the: prevalence ol CP.
Nave provenwrond:

[IIKEWISE the eEXpected decrease in: CP as a result of;
(C-sectionrandifietal menitering as not NappPEned:
IHOWeEVer, the prevalence off the subtypes Nas Changed.



Epidemiology.

x DUE Lo the Increased survival ol Very: low
PIFtATWEIgNE PrEEMIES; the INCIAENCE O
Spastic diplegiar nasiIncCreased.

x Choreoathetoid CP, due torkernicterus,
Nasi decreased.

x MUultiple gestationf carfes an increased sk
ol CP.



Distribution of the TVpes of CP

lypes of: Erequency of:
Cerebral Palsy Distribution

NORspastic (Extrapyramidal 28)s
andrmixed types)

Spastic CP (total) 7950
Spastic Dipledia 2196
Spastic Hemipledia 21%
Spastic Quadriplegia 23%




Etielogy.

x CP has multiple eticlegies-"many: are; still
URKReWA

x Since CPis noet a single entity, recurience
fISKS dEpEnd ORI theUnderlying cause.

s [fFthere s alregression iniskills; suspect a
CdEedenerative disease.



Etielogy.

s VoSt Calsesfane! prénatal- GERELIC,
congenitalsmaliermations; Metabolic;
Intratterne INfECHORS, rather than
pEMatal o posinatal-"bikthrasphyxial
REmMOrNade, Infiakction) INFECHNS;
tratima:



Etielogy.

s Muchioelrtheliteratire off the 1990/s was directed
at the ContheVErSY rerthe role oifasphyxiarini the
eticlogy: ol CP.

5 ASphyXiaimplIES PO gasieExchande, IoW Apdars and
NEUrGIOFIC dEPrESSIoN dUrNG and Seon; aliter delivenry.

5 SIgnificant asphyxiais accompanied by acicosIs:
5 ASphyXIal IS rarely the cause o CPAIRthe termiinfant.



Etielogy.

= [N oneoutcome: study o1 43,437 full'term
children; 150 had cerebral palsys: Only: Sreirthese
casesiwere attribltable te BIrthrasphnyXia:

s 54" Nad spastic duadnplegiarand: 715 ol these
casesihad identiiiable catiSes.

550~ congenital diSerders
1 496-Pirthrasphyxia
8Y6-CINSHINfECLIoNS



Etielogy.

x AmoenRg the' enildren with nen guadriplegic
cenebral palsy, condenital dISeraers
dppeared teraccolnt fior aboeut l/St ol the
cases; and ENSHinfiections accounted for
5Y0.

(Wilsenrand €ooley-2000; Collaborative PerinataliStudy oialiherNationalinstitute o Neuroelogicaliand
Communicative Disorders andiStroke,Naeye; 1989)



Hypoexic Ischemic Encephalopatiny
(HIE)

n A clinical entity; first descrbediin 1976

x Usediinterchangeably withrNeenatal
encephalepathy:

x ASphyXia refiers tor thefirst minutes; after:
pithr(leow Apgarsiand acidosis)

s HIE signs and symptems: persist: oVer:
eUrS and days: that fiellew:



Hypoexic Ischemic Encephalopatiny
(HIE)

Simajerlesions arise fem HIE

1. Penventrcular Letikomalaciar (PN ypiealy seenin
e premauireNiiant

di Hemornagic PVIE
. Ischemic PVLE

2 ParasadgitaliCerebral Injury,

yplcallyaseenyaitieteriinhant
31 Selective (Focal) Netrenal Necresis

Seenn ot ter and. prematireEdiants



Periventricular lLetukemalaciar (PVi)

i Hemoragic PVt

IHEMOragE IS associated With: arcollECtion! of;
primitive cellsfhetWeen the ependymarand catidate
that are programmed torsmelt away at 52-54
Weeksigestation

ey contain itradile caplliares that are easily,
damaged By hypoxia (1ackieioxyden)iand
nypotension (drep intbieod pressune):

When the bloed pressure returns tornermal;
PIEEdING OCCUKSIECAUSE the PreeEmIe Nas
Underdevelopediattereguiation:



Periventricular lLetukemalaciar (PVi)

1. “Hemorrhagic PVL (cont.)

RIS BIeeding may:then ruptirernterthe
VENtHCIe and/or parencnyma

PEriventrcularVenous congestion (Swelling)
may: then Beell, andicatse iscnemial (lackior:
PIeEA SUPPIV) andrPERVERtHCUIALN
NEMOrMagIic Infiarction.



Periventricular lLetukemalaciar (PVi)
2. Ischemic PVL

x  AnlISchemic infarction or falltre of
perfiusion; tsually terthe watershed area
sUrreunding theventricular herms- SHIE
White matter NECrosiS:

x Peak InCidence 0ecUrs around 32 WEEKS
s lLarger infarcts may. Ieave ar cyst

x  Secondany hemoriage can OccUr Into
GhEses cysts- periventricular
Nemorrhage



Periventricular leukemalacia




Periventricular lLetukemalaciar (PVi)

2. Ischemic PVL

s PV can'extend inte the intermalicapsule
and resultin hemiplegia SUPERMPOSEd On
diplegia.

x Prenatalimaternal tltrasound has detectea
|ESions 1N the fetus at 28-32 WEEKS
gestation) thusrconfirming that PV can
OCCUr prenatally:



Internal Capsule




Parasagditall Cerebral Injury

5 IRJURAIS related tonVascllar iaClons, especiallyiin
e pParasadgitaliborAER ZONES that are more
VUInErablertera drepin PERUSIORPreSSUre and
Immature auteregulation:

= Ihe Ischemic lesionirestlts In cortical and
stbeorticaliwhItermatterinjunya

xS usually bilateral andisymmetnic.

= e POSIErvFaspect ol the cErenral hEMISphere
especially tne parietaloccipital egions s moerne
aifected than the anterior.



Selective (Focal) Neurenal NecrosIs
(SNN)

s Qccursiinrthe gltutamate sensitive aneasiin the
pasalfdandlia; thalamus; BralnstemandiCorteXs

x [Ihelocation off the fiocal NECrOSIS, WRICHh SROW
Upras cysticiiesionsion MR, dependion the stadge
Ol developmentiofi thelnfant:s brain at the time

el the HIE:

s For example, HIE atiterm’ ofiten! produces SNINnRrthe
pasaligangliarsince itis glutamate sensitverand Veny
NYPERMELabolIC at term:



Tpes ofi Cerebrall Palsy

Pyramidal Extrapyramidal
s Described asial Clasped = Ataxial
KRIE [ESPONSE ok =] Hlypetonia
s [Dystonia

s \Velocity dependent

Increzsed resistance b 3 ngl'?';z tone may/ Increase with
T |
peisslve m_u_SCIe Streteh volitional movement; or
= e spasticity cantber when| the person is anxious
WEISE WHENR thE PEFSONIS ¥ Durinﬁ sleep the person is
anxiousrorill: actlially nypotonic

m [lhe spastiCity/ dees net
goraway: When the person
IS asieep.



Anatomy: off motor lesions-
pyramidal system




Tpes ofi Cerebrall Palsy

A.  Pyramidal (Spastic)
Quadriplegia-rallf 4 extremities
HeEMIpIEgia-"GnEeIsIde ol therboady,
Diplegia-"legs Worse thian akms
Parapledia- legs only
MIGRepIedia- GNE extremity;




B. Extrapyramidal
PvidedintorPysKiielc and AlaXic typPes

Dyskinetic Ataxic CP.
AGNELeSsIS= SIOW WHIRING, s Results fromdamage to
woermlike the cerebellum
ChoKea-"quICK; Jerky s Ataxia- tremor &
MOVEMERLS drunken-tike gait

Choreoathetosiss mixed

IHVPOLORIa-HOPPY, |OW
MUSCIEtone; little
MOVEMENL



Anatemy.

Pyramidal Extrapyramidal

n Lesjenisiustally in m Lesioniis usually in
the motor cortex; the basal'ganglia;
Internalicapsule ihalamus;
and/or corticalispinal SUubthalamic AUEIEUS

thaCtS: and/or cerepelltime:



Comparison of SYMmptoms

Pyramidal Extrapyramidal

lone Increased dlternating

lype of tone SPASHIC flefle

DIR'S Increased normal te
Increased

Clonus Present: OCE. present

Contractures early, late

Primitive delayed Persistent

Reflexes

Invoeluntary fahe frequent:

movements




Meadical Management

Growth

x PErsons WithrCP often have striggle torgain’ or
malRtainsWelght

s FallUurete INrVE IS ar Common: prebiem:

x Belore diagnesing Fallure to thrive, an acclrate Boay,
Vlasstindexsmustibe ebtalned, butanacclraterneignt
IS dIifiCUIEter ObLAIN N A PERSONIWIthISEVErE
CONtACLUKES:

5 IRFSUGHICaseS, armispant calcllations may e used

anda grewthr chartiisfavailablertordetermine
Percentiles standardized to;age and gender.



Extremity, length growthi chart

Upper Arm Length: Boys 3-18 years Lower Leg Length: Boys 3-18 years

Upper Arm Length (¢m)
Lower Leg Length (cm)

15
3 4 5 6 7 &8 § 10 11 12 13 14 15 16 17 18
Age (years) Age {years)
Fig 3 Percenties for upper arm length fem) for boys 3 te 18 years. Fig 1. Percentites for iower keg lengih fcm} for boys 3 1@ 18 years.

a0

_ Upper Arm Length: Girls 3-16 years

Upper Arm Length {cm)
Lower Leg Length (cm)

7 8 8 10 11 12 13 14 15 16
Age (years) Age (years)
i A Bercanties for upper arm length fem} far i 310 16 years Fig 3 Percentiies for lower leg length (am] for gurls 3 3¢ 16 yeats




Meadical Management

Orthopedic Problems

SCOlIeSIS

HIp DISIocations
Contractures
(OStEOPOLESIS



Meadical Management

Oromotor Dysfunction

s ESPecially cCommoeninpPerSenSs With
Extrapyramidal CPrand Spastic
guadrpledia

Languade delay/Speechrdelays
Dropling

Dysphiadia

m ASpiration



Meadical Management

Gastrointestinal Dysmotility
s Delayed dastrc emptying
s (Gastreesephadeal refltix

w Pain
2 ChrenIc aspiration

n Constipation

JESe. ad/sorders aréelnterelated andg.
COmMpPoUIId. 0ne arother:



Meadical Management

Spasticity Management

VIanagEMEnt OifsSPastiCIty AdeES NOL X thE
UNGErRVING pathelegy e CP, Uit may,
GEecreased the sequelae oifincreased tone.

s OVver time; the spasticity/ Ieads tos

s musclleskeletali deformity,
= SCOJIOSIS
= Niprdisiecation
m CONUacUreS

= Pain

s [Hydiene problems



lreatment ofi Spasticity,

Veaications

x Valitm

a Dantrum

x Baclofien

x Clonidineg

s Clenazepam
x BOTOX



Ireatment ofi Dystonia

Vedications-(INene are Venry: effiective)

I==-[Dopa- drug Off CROICE O CErtaln dISOKAErS

Artane

Anticonviisants-iorintermittent and pareoxysmal dystonia
Anti=spasticity mediCations-

IHaldoli o RESEMPINE- O CHOKERALNELOSIS
Propranolel-feressential tremor:

Clonazepam or Valium= forsrtpral tiemors <(Course
tremors el therentire anm)

x \/alproIc acia or clonazepam for action myoclonus= (1arge
jerkstwithrintentional moevements)



Associated Problems

MentaltRetardation

Communication
[DISOIrAErs

NEUrePENavieral
SEIZUKES

\/ision! DISerders
HEearngross

Somatesensation (Skin
SEensation; vody
dWarEness)

llemperature instability;
NUEHtien

Dreeling

DERtition: preblems
Neuregenic blaader
Nelregenic bowel
(Gastreesophageal refitx
PDySphiadia

AULOREMIC dySfURCHon



Other Treatments

Easting
diherapeutic Electrcal Stimulation

Patterning: Doman-Delacato= (11or
[ECOMMIENGED)

Selective DoersaltRhizetemy.
MasSade

IHYPERARC OXYJeEn
AcCUpURCtUre



Adult Concerns

Medical
ReUtReHealtheare Malntenance
Sequelae ol SpastiCity;
Orthepedic ISSUES
Paifn Management
Neuregenic Bowelland Biadder

Preventionr ol ChrenictAspiration Manadement of;
(GastreesophadealrRefux s Complications

s Barhett’s esophagus

x ESophageal strictures

x ESOphadeal/stomach cancer



Adult Concerns

Psychosocial

Iiransition firom Pediatrc tor AdUlt SERVICES
IndEpeEndence
W eris
[HOME
REIStIORSHIPS
GUardianship
End oflifie



