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EYKEPOXALKN TTXPXALOT

Mn €EEALOCTOMEVN OLXTXPXXN OTXRONC
KXL KLvnoncg, TTov odpeLAeTHL € BAXBN
EYKEDKALKN TNC TTPO TTEPL KXL METX
YEVVINTLKNC TTEPLODOVU.




EyYKEDOXALKN TTXPpXALON

> TETPO(WMY'LCX ® ZTTaoTIKOTNTO
> AtTTAnyia ® Auokivnoia
» HULTTANYLX ,
» ALTTAN NULTTANYLX ® Atagia

® MikTOI TUTTO!I
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EYKEDPOXALKN TTpXALON ALTLX

» TIpPOWPOTNTX @ Eykepaliki aipoppagia
> Alxpkelx ® AlauapTtiec oTnVv diIATTAACN
EYKUMOOUVNC €WC EVKEQGAOU
23-24 '
3 epoopadeg ® KuorTelg

» XXMNAO Pxpoc i
Yévvno-ng ® HpitrAnyia
- AITTAHTIA ® TeTpatrAnyia



EYKEDXALKN TTXPXALON
EvroTtrion tnc PAXPNC

® BAdBec Tou @AoioU Tou BABEC AEVKNC OLOLXC
EYKEPAAoOU
® BAdfeg 1T,0lP£VK€<P<’1M50§ AevkoduOoTpOPix
Baoikwy yayyAiwv » NELKOEYKEDXAOTTXOELX

® BAafeg oTeAgxoug » MeTxBoALkéC TTONTELC




EYKEDPXALKN TTXpXALON
TTPOTEPKLOTNTEC

» ETTLKOLVOIIOVLKX
» AUTOEELTTNPETNON
» AVEEXPTNTN METXKLVNON BXdLoN

p—



EYKEDPOALKN TTXPXALOT
OEPNTTEVTLKN TTPOCEYYLOT

» H yeyloTotrolnon Tng dUVXTNC KLVNTLKNG
ECEALENC
» H duoloBepaxtreiax Troepoiuevel n KYPIA
BonbeLx
» Alxdpopol peBodoL BepxTTELXC




KivnTikn €EEALEN TTXLOLWYV M€ ETT

» ETTLTTEDO ETTLKOLVWVLXC

» EkToxon tng rpoooAnc

» 2UV000 XLOONTNPLXKN OLXTXPXXN
» AIATAPAXH IZOPPOTTIAX

» ETTIAHYIA

» 2UVOOX TTPOPANMXTX
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KivnTikn €EEALEN TTXLOLWYV M€ ETT

» EKTxon Tn¢ TpooBoAng

» Kxvoveg n oveExptnTn PxdLon oe
NMLUTTANYLKO TTXLOL

» IOLXLTEPX TTLOXVO O€ OLTTANYLKN TTPOTBOAN

» XXXMNAO TTOOOOTO O€ TETPXTIANYLKN
TTPOOBOAN
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KivnTikn €EEALEN TTXLOLWYV M€ ETT

» AVEEXPpTNTN PXOLON OE TTXLOLX UE ELXEPN
TETPKTTOOLKN METHKLYNON ME OLXXWPLOMO,
TIPLV TX 2 €TN

» AVEEXPTNTN PXOLON OE TTXLOLX ME EVLXEPN
kxOLoTn LooppoTtrix ( Xwplg oTNpLEN
XEPLWYV), TIPLV TO €TOC

p—



STIXOTLKOU TUTTOU TETPXRTTANYLKN
TTpOoOoBOAN

»  KXTw Xkpo 0€ KXUWPN KoL
TIPOOXYWYN OTX LOXLX

»  O€eon YXAALOLOMOUL O€
opbooTXTNON N O€ LTITLX
Beon

»  AUVOXEPELX XTTRYWYNG LOXLWV




2TTOOTIKOTNTA

» Sﬁastluty is a MOTOR disorder,
aracterized by velocity-dependent
increase in tonic reflexes that exaggerate
tendon jerks, resulting in hyperexcitability
of the stretch reflex.

» H OTTOTIKOTNTX ELVXL KLVNTLKN OLXTXPXXN,
TTOU XXPXKTNPLEETHL KXTTO XVENTN TWV
TEVOVTLWYV XVTRVXKAXOTLKWY, EEXPTWHMEVN
XTTO TNV TO(XUTI’]TO(

» AUEXVEL TX TEVOVTLX BVTXVOXKAXOTLKKX,
OONYWVTXG O€ LTTEPELOONTOTIOLNOT TOU
TEVOVTLOU XVTXVXKAXOTLKOU




2TTOOTIKOTNTA

» EKONAWVETXL € BAXPN TOL KEVTPLKOU
KLVNTLKOU VEUPWVX

» EYKEDXALKN TTXPXALOT
» KPpXVIOEYKEDPXALKEC KXKWOTELC
» AYYELOKN OLXTXPpOXXXN

p—



Do pUOKEVTIKT EAITTOON TNG
OTTXOTLKOTNTOC

» Intrathecal Baclofen

il o Pallatnae Ovibapacains
10-656 0 NI Lippecus Wilkans & Wilkis, Ine Philadohehen

Albright 1991

Current Issues
Edited by Carl L. Stanitski, MD

Pharmacologic Management of Spasticity in Cerebral Palsy

*James F. Mooney, 111, MD, fL. Andrew Koman, MD. and +¥Beth P. Smith, PhD

Corebral palsy (CP) results [rom o noaprogressive in-
iy 1o the developmg central nesvouss system (CNS) and
roduces motor dysfusction, movemenl disorders, men-
tion deficits, and impaired function, Approximately
00 000 1o 700,000 children and adufts have CP, with an
nual incidence of 1.5 to 2.5 cases per thousand live
irths, O Moar dystunction associated with
P may include spasticity, ngidity, and weakness. Spas-
city #s “n mowor disorder churacterized by velocity-

\ aluade Hovow that exaeeer-

treatment, In o severely involved paticnl, Surgery iy he
indicated o improve positioning andion hygiene.

Recently, there has been an emphasis on management
und modulation of spasticity vather than merely address
ing the effects ol spastcity on the trunk and extremites
Phammacologic intervention is employed 10 improve
funiction, maximize health-related guality of life, tucili
tate other modalities, ondlor delay invasive surgical pro-
cedures. Some pharmacologic interventions. however,
ase invasive. and all have inherent morbickity.



AALOVTIKT] TOSIVY

HANDBOOK OF

Botulinum Toxin
Treatment

Peter Moury




AALOVTIKN TOSIVY

» ETTLIAOYN KLVNTLKOU
OTOXOU

» XPONIKH eTriAoyn

» Eyxvoeirg TTOAANATTIAQN

ETTLITEOWYV

» TIPOEYXELPNTLKOC
OXEOLXTMOC
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AALOVTIKN TOSIVY

» AKPLBELX OTNV TEXVLKN
» YITEpNXOoyYpodLkn kxbodnynon




AALOVTIKN TOSIVY

» H EAXTTWON TNC OTTXOTLKOTNTOC
OLEUKOAUVEL ONMOVTLKX TNV BEATIWON TNC
KLVNTLKNG EEEALENC, TOLC XELPLOMOULC, TOV
OUVTOVLOMO TWV KLVIOEWV.

p—



Injecting under anesthesia

» Accurate assessment of contractions

» Accurate assessment of short muscles in
all levels

» Difficult to differentiate between spasticity
and contraction when child is alive

p—



Planning surgical intervention

» Repeated injections without further motor
Improvement

» Children older than 5-6 yrs for
hemiplegics or functional diplegics

» Contracted muscles with deformities
» Gait analysis studies




The effects of quantitative gait assessment
and botulinum toxin A on musculoskeletal
surgery in children with cerebral palsy

» Delay and reduced frequency of surgical
procedures

G Molenaers et al
J Bone Joint Surg A 2006 Pellemberg Belgium

p—



General Motor Function
Classification System

» Palisano R, Rosenbaum P, Walter S

Development and reliability of a system to
classify gross motor function in children with
cerebral palsy

Dev Med Child Neurol 1997

p—



General Motor Function Classification
System

Chor dhe Ehvor il | Pex

Oxn T Oniew Hano

Card L Swrnsiesxd, ML Edinoa

Classifying Cerebral Palsy

M Nove Gradume ME, FROS(EA), FRACS

En.lu your the oarand of Mo se Ovoboymesd s puhlides moe (upors Gy with
orfbupasdic 1ssaos of vhildron with corehaad padsy (O duant aory ofbaer el (ol
Hosevss, i can stmetimes be ditfiod fon the uader o usderdanid e dfining fizoemes
of Re shudy poputstion, Dilfsoom mthess s Jifferrs domoas, sal (b detionnens of
Ihe terams are mmpeocises C1 is maditonally wheveiBodd by oo trpo sl topvgrapiecad
dicetwtion. A cisstficmion based 1@ ool type g sxdod e AP
Hahunth e Mo 4 sl The st conomumly ead s 1 claesitlossos
of wopegrmphocal distnbarin e dawilavy, Wikosie vl g e, B e e
e, i, e, bl e fosar sind nveweaogir are slan used. The
WORLS VEY condulcrahh. bt s smpoetanfly whaest O s by oeomor Uy wed Seponmptny
wre haaon 10 b2 wrchiie

Wiis can comsnbution 1o J1O 80 e improse communicathes” The mmawer is &
il & sitrendt vafud wed wdichle ol sthins o ciiiis b Bl e ihiiaa '

L P p——— \
FICURE 1. The Grass Motor Fundtipn Classfication System i
(GMFCS) for children aged 6 to 12 yeass. GMICS leved 1§ H
Children walk indoors and outdoors and climb stalfs withot )
limitaton. Chikdien perform gross motor skl induding |
rumning and jumping, but speed, balance, and Lp-unin:ﬂ.on |
are impaired. GMECS fevel It Children walk indoors and
outdaors and climb stairs holding cnto a railing but experniencs




Physician rating scale

» Foot contact toe heel, flat foot

» Crouch

» Hip flexion in stance

» Knee flexion in stance

» Ankle dorsiflexion in stance
Wren et al JPO 2005, L Angeles

p—



BoxoLon

» EAEVOEPN TTPOC TX ENTTPOC METXKLVNON
TOL CWMNXTOC, O€ OpOLxX B€eon.
» ETTxdn TOL EVOC TOUAXXLOTOV TTOOLOU
0TO €Ed0XPOC
» AlxpopX BROLONC XTTO TO TPOXXONV

p—
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HEMIPLEGIC CHILDREN




HEMIPLEGIC CHILDREN

» Usually community walkers type 1,2
GMFM

» Motor ability affected from seizures and 1Q
In severe cases

» Participating in sport activities
» Considering upper limb, when planning
surgical correction of the lower limb
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Planning intervention-
Hemiplegia

» Foot deformity
TA, Tib post

» Knee flexion
Hamstrings

» Hip flexion

» Intoeing

p—



HEMIPLEGIC C
video pres




HEMIPLEGIC CHILDREN
video presentation




HEMIPLEGIC CHILIREN
video pre S




HEMIPLEGIC CHILDREN
kinematic data

KINHMATIKA
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Hemiplegic cerebral palsy
3 types of severity

» mild, ankle
» moderate, knee
» severe, hip




Gait analysis in
hemiplegic
children

Laliotis N,
Koutsonikolas D,
Anogianakis G.

» J Bone Joint Surg Br suppl 2,87,
1997




Hemiplegic cerebral palsy

» Gait patterns in spastic hemiplegia

in children and young adults

» Winters, Gage and Hicks
» ] Bone Joint Surg, 1987

p—



Hemiplegia mild affection -
gastrochemious

» Correction of equinus gastro
» Correction of varus tib post
» Considering spasticity of hamstrings

p—



Hemiplegia moderate affection -
gastrocnemious and hamstrings

» Correction of equinus and knee flexion
» Considering spasticity of hip flexors

p—



Hemiplegia severe affection -
gastrocnemious and hamstrings and hip
flexors

» Correction of equinus, knee flexion and
hip flexion

» Severe internal rotation: derotation
osteotomy or rectus transfer

p—



Hemiplegic foot

» Varus
» Valgus
» EQUINUS




Hemiplegic foot surgical
correction

» Lengthening of gastrok, tibial post, FHL,
FDL

» SPLATT
» Tibialis post transfer OCCASIONALY
» Extremely cautious with tendon transfer

p—



Hemiplegic foot
surgical correction equinus

» Lengthening of achilles, when fixed in
20d of equinus

» Baker (aponeurosis) when fixed in less
than 15d

p—



Diplegic children

» Independent
walking up to
80%

» Type 1, mainly
2, 3 GMFM

» Assessment of
deformities in all
planes

p—




Kinematic patterns of knee in gait analysis,
of children with diplegic cerebral palsy

Laliotis N, Koutsonikolas D,

Anogianakis G, Guiba Tsiabiri O.

Institute of disabled children Thessaloniki
Dept of Physiology, University Thessaloniki

J Bone Joint Surg Br suppl 2, 2005

» Reduced "
extension of the o e
knee, at the mid :
stance phase

» Landing either at
foot or tip toes. ]
Inabilityto e
achieve heel ]




Diplegic children

» Treatment of reduced knee extension,
with lengthening of posterior hamstrings
— biceps

» Association between clinical picture,
popliteal angle and gait results

» Simultaneous correction of hip and ankle
deformities ( fixed or dynamic)




Diplegic children

» Hip flexion deformity

» Early treatment with psoas injections of
botulinum toxin, followed later with
intramuscular lengthening

» Estimate internal rotation
» Equinus , simultaneous injections










Diplegic cerebral palsy
kinematic data

KINHMATIKA :

B e




Diplegic cerebre
postop .




Muscle lengthening

» Intramuscular lengthening
» Fractional lengthening

» Tendon elongation Z type
» Tendon transfer

p—



EYKED ALK TTXPXALOT

» OAX TX TUNMXTX TOU CWHOKTOC EXOLV
TTXPXMOPPWOELC

» H TTOLKIALX TWV TTRONOEWV KXL N EKTXON
TWV TTRPEUPXOTEWYV KXTXAXMPBXVEL OAO TO
PXOUX TWV OPOOTTXLOLKWYV TTPXREEWV

p—



TerpatrAnyikn rpoofBoAn ElN
2TTOoVOUAIKR OTAAN
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TeTpatrAnyikn TrpoofBoAn El

» KatdAAnAol KndOeuOveC
p S




ELOLKX KXTXOKEVXOMEVEC KXPEKAEC UE
EKMOYELO TOU OWMNKTOC




XELpovpYLKN OLOpOwOoNn okoALwWoNC

H oTTovOUAODEDLX EVOLXPEPEL TTRVW KXTTO
TNV oL0pOwan, 0TV OL DUVXMELG TNG
OTTXOTLKOTNTOC ELVXL XVEEENEKTEC.




Psychomotor delay ( mixed type)




EExpOpnuaTo Ltoxiov o€ ET

» TTEPLOPLOUOC XTTRYWYNC - WXAALOLOUOC
» Eyxvomn cAAXVTLKAC TOELVNG TTPWLMK
» NxpOnkog oxrtoxywyng ?




Mpwiun TTKpEUPXON OTO
DTTEEXPOPNUX LOXLOU




TeTpxTIANYLKN TTpooBoAn EM

» H akTIVOAOYIKI) €IKOVA UTTECOPOPNMATOC

QTTOTEAEI AVTEVOEICN VIO CUVTNPNTIKN
Oepartreia, avecapTnTa atrd TNV NAIKIa




AKTLVOAOYLKX EVPNMXTX
DTTEEXPOPNUNKTOC LOXLOV

» AELTOUPYLKEC ETTLMNKLVVOELC TTPOTXYWYWV
KXL \poLTn
» OOTEOTOMLEC UNpPLXLOV

p—



Duoikn e€EAIEN eCapBppMaTOC 10)ioU

TetpatrAnyia

6 £ETWV

Moviun
Béon o¢
KApEKAQ

11 eTWV



STTXOTLKOU TUTTOL TETPXTIANYLKN
TTpooPOAN

» H TTTOOXN KLVNTWKN
€e&eALEN ETTIAEINQNEI

TNV ELKOVX TOU
egapﬂphuaTog

» H poviun kxBLoTn
LOOPPOTILX OONYEL O€
MEYXAEC
TTXPXMOPPWOELC

» AVXYKN YLX
OUOTNUXTLKN
opbooTxTnon,
dvoLoBepATTELX.




dLOLKN EEEALEN EEXPOPNMAXTOC LOXLOV

IISLOCATION OF THIT HIP IN CERFTRAL PALSY
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EExpOpnuaTo Loxiov o€ ET

OpBonadixy, 14,4, 2001

To eEapBonna tov wyiov otV
EYREPAART] TOQGAVOT).

Avupetomon pe avorrty avdrogn,
00TEOTONIO UTOLAiOV XAt XOTVAOTAGOTIXNT

N Aahog, Hepihmym
XA Mvhovag
Hagovotalovue Ty QVTHETOTION TOV TAPAAVTIXOY
eEaoboruaroc tov aylov, oe Tadid pe eyreqaiixg xagd-
Avom. Hodxerrar yia ovywij xat oofaoi extmioxf mov ehar-
TaVEL onuavTind Y Ktz Tovs e5EMER, dnuioveyel moo-
Phrjuara otyy xabiori 0oy, dvoyeoaivet Ty vytewy xa
oonyel o ororlwon xat xddvy apboltida tov wyiov.
Kazd v wepiodo 1996-2000, aviueromioaus yeipovoyi-
xd mévee (5) aobeveis pe mapadvixo eEdobonua Tov wyl-
ov. H nhixia tovs sjrav 6-9 etov, éxaoyav 6hot axd teroa-
aAnyla oraotixov tizov. Ao aobeveis uetaxivoivro os
0061 Béom evai Toeis Hoav xabnlwuévor oe xaoéxia. H éx-
TTWON TS HVNTIRNS OQUOTIOISTNTOS, 1) ATGAELC 1G0QQOTL-
ag oty xabionj Oéan, o advos xar 1 nhixia frav ol evoei-
Eeig yra Tpv gE100V0YIRY AVTUETHTION, ATO TO OVVOAO TWY
aofevay e mapaivtxd ekdpbonua tov wyiov. O éeyyos
mepueddufave aSovinnj touoyoapia tov wyiov yua rov xabo-
QLOUG TNG AVERAQXELAS TOV XOTVAXOU ToLydNaTos. Olot

W 0L




EExpOpnuoto Loxiov oe ETT

OpBoratdikn, 14, -
42 p n "'U:- {‘, 4, 203[

Ewx. la. Hapalvtixé eEdobonua 6e&lov woyiov, omov elye
moonynBel avemrvyrjs mooomdbeia EYYELONTIRIS aVTL-
UETDTTLONG.

Eex. Iff. Merdd vy £yyeioqeixt) GVTIETOION, @ XTI
Lorpeee EAEYYOE AL TOAD X2AX] (LTOXATOOTION
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ETepoTTA€LpN ETTLLXPLUVOT TOL LOXLOU

The Eftect of Unilateral Vams Rotations) Osiectomy With oe
Without Pelvic Osteotomy on the Contralaseral Hip in Patients:
with Perinasal Stutic Encephalopathy

o HrieGrloe ALD. *#5cam A ey M, Min M. Capedli, RN and
*Peery L Sehaenader, MU
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TIAELPXC
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Celebral palsy 1




Celebral palsy 2




Celebral palsy 3
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Cerebral Palsy: Orthopacdic Management”
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The Severcly Unstable Hip in Cerebral Palsy
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ABSTRACE The results in thirty-one paticnts with
cerebiral palsy who had 2 fotal of thirty-five severely
subluxated or dislocated hips were analyzed retrospece
fively a4 mean of scven vears after open reduction,
pelvic osteotomy, varus rotational osteotamy, and fem-
aral shortening, Preoperatively. twenty-twvo paticnts
had been unable (o stand and thirteen had had Paving
the mean acetabular index was 50 degrees, the mean
center-edge angle was —19 deprecs: and the mean mi-
gration index was 74 per cent,

Al the Istest follow-up examination, none of (he
hips were painful. Seven patients hud an improvenent
of one level in their walking ability. All of the Paticnts
who were confined {0 a wheelchair had betfer sit=
ting balance. The mean acetubular index was 40 de-
grees, the wean center-vdge anple was 18 degrees,
and 1he mean migration index was 25 per eenl, Four
hips were subluxated (two of them posteriorly). One
hipy was frested with a repeat varus rotational vsteot-
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Bislocution or subluxation of the hip has been je-
ported i 3 1o 39 per cent ol paticats who have cerchral
paisee Samilson el al ™ nated subleeation or dislovi-
tion of the Jip m 274 (27 per-cent) of 7012 paticnrs
who Tad severe verebral palsy, OF 238 haps in g study
Dy Baker el forry two (16 per cent) weee subluxsited
and thict-one (12 per cent) were dislocated. Couke
stall in a study of 332 patienty who had cercbri)
palsy, found hat scventy-lwo hips in lorty-seven pa-
tients were dislocated. Tn A study v Lonstein and
Beck!. 208 (43 per cont) of 464 patients had subluxa
tem andislocation of the hip, O the seventy-six patienty
wha were able wowalk independentls, cight {11 pey
cent had a subluxation or dislocation, O the %13 p-
tients who needed supporl (o sit, 15 (57 per cenrd had
asubluxatien ar distocation. Iloward st al. ! reparied 4
33 per cent prevalence of insralnlity of the hip. OF fheir
cighty-live patients, who had s aivan age of [ifeen
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THR in CP




EExpOpnuota Loxtov , TTpeTreL -
MTTOPOUV VX XVTLUMETWTILCOVTXL
EYXELPNTLKX ?
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» OOTEOTOMLEC OTPODPNC
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Treatment of foot deformities
increase mobility




Foot deformities

» All possible disorders of the foot are found
in CP

» All possible treatment options are available




Surgical treatment of subtalar
subluxation
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latrogenic foot deformities in CP




in CP

les

Toe deform




Cerebral palsy orthotics
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To XVW XKPO OTNV EYKEPXALKN
TTXPXALON

» ALOPBWON WULKNC XWPXC

» SOYKXMWPN XYKWVX

» 2OYKOMWPN KXPTTOU KXL OXKTUAWYV

» TTXpXUMOPPWON XVTLXELPX

p—



X€eELpovpyLkn dLopBwon cxvw
XKpOU

» ALOONTNPLXKN dLXTXPXXN
» 2XEOLXTMOC OPpROTNPLOTNTWYV
» TTPOCTOLOPLOMOC OTOXWV
» [OLXLTEPOTNTNX XVTLXELPX
» EFXY2EIZ AAAANTIKHZ TO=INHX
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Validation of the Shriners hospital for
children upper extremity evaluation
(SHUEE), for children with hemiplegic
cerebral palsy

Davids et al J Bone Joint Surg Am Feb 2006
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Surgical treatment of the upper
extremity

» Shoulder release
» Elbow release

» Fractional lengthening of wrist and finger
flexors

» STP
» FCU to ECRB or EDC
» Pronator teres rerouting
» BOTULINUM INJECTIONS




Cerebral palsy upper limb
surgical treatment

8 patients surgically treated

Intramuscular lengthening of
FDP and FDS

» Intramuscular lengthening of
CRL

FCU transfer
Release of pronator
Particular notice for thumb

p—
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Surgical treatment thumb
in palm

» House , Sakellarides classification
» Release of flexor and adductor muscles

» Augmentation of weak extensors and
abductors

» Stabilization of the MP joint
» BOTULINUM INJECTIONS
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» XpNon KNOEUOVWV
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ETTLpuvon TNC KLVNTLKNG EEEALENC TWV
TTXLOLWYV ME ETT, KKOWC PHEYXAWVOLV

» AUENON LYOULC KL Bxpouc

» ATTXLTNOELC KXONUEpLVNC Twnc wce edpnpol

» AVOXEPELX VX TTIXKPXMELVOUV OTNV OMXOX
TWV OYZIOAOTTKQN TTeXLdLwv

» ADUVX ML OLKOYEVELXKNG LTTOOTNPLENC
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H TTotoTnTX TWNC TTXLOLWYV ME EYKEDXALKN
TTXPXAVON XTTOTEAEL OELKTN TTOALTLOMOU TNC
KOLVWVILXC MXC




Severely handicapped children are
used rarely by their family

Medical treatment cannot change
social services
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