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Core feature of CP  sgid B ey o 4 2k

Defective muscle tone regulation and B W erup 5k 4 g3

movement coordination iR A
Abnormal movement and posture B ¥ chide (T8 F 4

| |

Activity limitation



Basal Ganglia and Limbic System

Cerebrum

Corpus
Callosum ==

Basal i
Ganglia -7 )—"

Thalamus -

Hypothalamus

Amygdala
Hippocampus

Cerebellum
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Descending pathwvwavys

invoelved in motor control

CEREERAL
CORTEX

Intermnal capsula

MIDEBRAIN

Middle part of
basis pedunculi

PONS

FPyramid

the pryamids
SPIMNAL CORD
FPontine reticulospinal

Motor areas

Other arcsas

Pontine reticular
formation {(central
group of nuclei)

Medullary reticular
formation
(gigantocellular nucleus)

YVeaestibular nuclei
(lateral vestibular nucleus)

tract

corticospinal
tract

Interneurons and
Mmotor neurons irn
wventral horm

MNote, The pontine and meaedullary:
reticular formation receive descending
afferants, not showwn haerse, from motor
araeas of the cerabra; cortex.

MIDLINE

Vestibulospinal tract

L —— Pontine reticulospinal
tract

| — Medullary reticulospinal
tract

LElt'E ral

tract

To muscles

Alpha mobtor neudrons
=s=upply extrafusal muscls
fibres. Gamma molor
neurnons supply intrafusal
fibres.)




« Classification of CP types

By tone abnomalities SR FA -2 (EE AT

— Spastic 8 1E50%-T0% v 4 et g o

— Dyskinetic e A —A R s
« Athetoid S IE B At A oh }?5 % severe

* Choreiform decebrate lesion

« Ballistic
e ataxic *EFHAL AT -] Ry
— Hypotonic R il B N A A
— Mixed B IUGE - i A >R E i e
Diplegia 1 et
Quadriplegia
Triplegia

hemiplegia



ARM AND LEG BOTH LEGS ONLY BOTH ARMS AND

ON ONE SIDE (PARAPLEGIC) BOTH LEGS
(HEMIPLEGIC) or with slight (QUADRIPLEGIC)
involvement elsewhere

(DIPLEGIC) % ____—When he walks, his

arm bent;
arms, head, and

hand

spastic upper body even his mouth may

or floppy, this side usually twist strangely.

often of completely normal or

little use or almost with very ﬂ:‘d“" f‘:’“h lc:l
normal minor signs mbs affecte

often have such

She walks Child may severe brain damage

on tiptoe develop that they never

or outside contractures are able to walk.

of foot on of ankles The knees press

affected and feet. together.

side. | +=——— legs and feet

turned inward

To keep her balance the child with ataxia walks bent
forward with feet wide apart. She takes irregular
steps, like a sailor on a rough sea or someone who is
drunk.



Sensory

Neurons----- : T Parelar tendon

Spinal Cord

Bl vaudrnn PAitor fgaircan
sdimlakivg sli'nuEul:ilm
hamskrimgs quadriceqs

Spinal cord
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 Modified Ashworth Scale
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Brain and Reflex

[t
neck labyrinth  optic body
righting righting  righting  righting

ZHF 5

postitive | negative
association supporting supporting
ATNR STR TLR reflex reflex reflex



http://www.familyhopecenter.org/english/images/midbrain_indepth_large.jpg

<Primitive Reflexes R 4¢ & 5

* Reflexes appear and disappear predictably as the child’s cortical
function matures; persistence or recurrence of abnormal reflexes is
a strong indicator of neurological dysfunction

*Rooting reflex,
present at birth and
disappear by 3 mo

—present at birth and
disappear by 4 mo Moro reflex



The Parachute Reflex
8-9 months persists

. Supporting reaction
Palmar grasp( birth to 6 mo) AND Planter

grasp (birth to 9-10 months)



Tonic neck reflex Asymmetric tonic neck reflex

—Asymmetrical tonic neck,
present at birth and
disappear by 6-7 mo

—Symmetrical tonic neck,
present at 2 mo and
disappear by 6-7 mo



Tonic labyrinth reflex

Vestibular system: mediates static and dynamic postural
reactions



Righting reaction s » J&

*Protection reactions ( postural )
—Forward, present at 5-6 mo and persists
—L ateral, present at 6-7 mo and persists
—Posterior, present at 9-10 mo and persists



CP’s righting reflexes

 Impaired by abnormal muscle tone, spinal
ImmoDbility, and poor coordination

* Improvement of postural tone:
approximation and movement against
gravity while maintaining good postural
alignment



Head twists
to one

This arm may side~

stiffen——Hv
straight out.

Legs
stiffen

thumb.

and knees This arm
press stiffens
together. bent.

—2ED i

Stiffness, with the knees bent or with

Less commonly the legs separated, occurs more commonly
head and shoulders may in the child with spasticity and
stiffen forward ... athetosis combined (see below).

Fist grips

Shoulders and head
press I:w:ln.s|

Y

Legs turn in.

. . » Or the arms may
stiffen straight

across the body, with
the head pressed back.



Typical athetoid arm and

hand movements may be as l,s__
a regular shake or as sudden
‘spasms’. Uncontrolled
movements are often worse
when the child is excited

or tries to do something.

This child has
severe athetosis.

When you try

to stand the The child who

child the learns to wylh

legs often may do so in a

stiffen or stiff, awkward

cross like 7% position, with
y ﬁ'% the knees

scissors. ~—

X

/puﬂed together
and bent. Feet
often turn in.



SRl %)

A twisted position can n . If the head is always lurned
lead 1o curvature of or bent 1o one side, in time
the spine and tilting the neck may become

of the hips.— permaneantly twisted.

A WNSt OF —p
glbow that is
always bent

can lead to ‘H‘
contracturas
(muscle
shortening)

that make it
impossible to
straighten the

arm or hand.

An arm that is held tightly
to the side will in ime
become difficult to raise
away from the side.

Hips that are
continually bant
forward, or 10 one side,

5

0" knees that are always held together, or
naver completely straightened,

feet that are always ‘tiptoe’. can lead o
contractures that prevent the normal range of
movement. This can make washing, dressing,

toileting, and moving aboul much more difficult.

Congenital Hip Dislocavsihg
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The Gross Motor Function
Class (GMFCS)
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Gross Motor Function Measure (GMFM) (revised 1998)

AR
: 0

3

Gross Motor

Function Measure
(GMFM-00 & GMHEFM-88)
Users Manual

N I

Eg /)k}i

2
F

>

F

Azdeds 1F 11 (% & < 10%:8s iF)
Rixz = 1 2(% = 10% - <100% % i) E =()/72x100=_ %

=Y

13

A. Lying and Rolling £4£7 #s £ (17)

B. Sitting & (20)

C. Crawling and Kneeling T £ gz (14)

D. Standing #£(13)

E. Walking, Running and Jumping a_& i+ (24)

2L )\.
7 A

A = ()/51x100= _ %

B = ()/60x100=_ %

C = ()/42x100= _ %

D = ()/39x100= _ %

A = (YoA+%B+%C+%D+%E)/5
= % (264)



RS F o Fa g R

Gross Motor Function Measure (GMFM)
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L8 R 100% 100%

B8 63% 5%

v A i 18% 68%
B3 3| [k 60 41% 7%

I o 21% 4r%

T 17% 100%




RS A

?EE;I\:FI [ #‘Li[%‘\ /][ 4 mﬂ ° Motor Cortex Opposite the Lesion
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Figure 3. Hypothesized interaction between
denervation and experience in the motor cortex.
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s

— L-[pPfspositive symptoms)
— £ [F" Fs(negative symptoms)
o 1 i F'& [H55 7 (comorbidity or
complication)
— f#HEA] (neurological)
_Fg}»%j[ (orthopedic)
— G A| (psychiatric)



[+ o5 r

© PSS
— SR (spasticity)
— “£3= (dystonia)

-~

\\\\ —

N =

— gt~ 5t (abnormal
Iﬁ éx)

— T EIZ g[H(involuntary

movement)

1)

FAE]

F TS

— P& Js(weakness)

— ﬁﬁ%ﬁ AL(dis-

coordlnatlon)

— ] [ (poor
endurance)

— R U A
(prolonged reaction
time)
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A (spasticity)
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R
— AR 2 s
(time-distance

parameters )

— EEYE (kinematics )
— @]s28 (kinetics)

. BE}JF“?L% I

(dynamic

MG data



£l IJ HHE

E”lﬁ?'ﬁjrﬁ (crouch gait)
WP (jump knee gait)
[E i (stiff knee gait)
[ [FFYH (pes
equinovarus )

19 T 341 (toe inout)
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Botulinum toxin injection for
spasticity

Focal action
e
Reversible
it

Easy to apply

How Botox Works

fpg
ew side effects
& E




Botulinum toxin injection for

drooling
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Figure 1
Before Surgery
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Figure 2

Atter Surgery

. Brain

« Surgically reduced Input
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Patient presents with spasticity as a result
of SCI, TBI, CP, CYA, M5, or
neurodegeneration
Evaluate Patient
E?ne_s.spaﬂn:li.:l,' |nter‘Fe_re Mo spasticity
significantly with function treatrment
[gait, ADL's, comfart, NO=2
o T necessary
careqivingl ar will it lead
to musculoskeletal
defarmity?
‘I"EIS
L Z W L 4
Patient and Functional Objectives Technical
Caregiver Objectives
Objectives To improve gait, hygiene,
ADLs, pain relief, eaze of To promote
To identify b 4 care, and to decrease o denervation, tone
patient and spasm frequency and pain reduction,
caregiver improved range of
goals rmotion, and joint

d

po=ition

Iniiate comprehensive spasticity
management program to include some or all
of the following:

Elirmination of noxious stirmuli
Physical & cccupational therapies

Oral medications

Iniections of botulinurm toxin, phenal,
or alcohal

Intrathecal baclofen

Surgery
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= g ij;h (comorbidity)

o Comorbidity
— ﬁlﬂtj [ (Mental retardation)
— 38 3% (Developmental delay)
— i 22 [ = (Visual/hearing impairment)
_ [ﬁ;ggﬁfﬂ;yy *ﬁ?EEF}EJELET(PediatriC psychosis &
autistic spectrum)
— il (Epilepsy)
— l%}%rgjﬁﬁé’aﬁ% (Orthopedic deformities)



normal position
of femur

flattened
acetabular cavity

n lI|l
displaced femur



Roentgenogram diagnostic criteria of hip dislocation *

Perkin’s line

P

Acetabular
Index

<l

H

Hilgenreiner’s
line

¥
it

Shenton’s line




Management of Hip problem

\/I_[’

» Preventative procedure (i s= 7 o)
— Adductor muscle release
— Psoas muscle release

e Reconstructive procedure (15[«].3?~ i)

- varus femoral osteotomies;

- salter osteotmy;

- chiarl osteotomy:;

- pemberton pericapsular osteotomy:
- spastic dislocation:

- VDRO

- windswept hips:



http://www.wheelessonline.com/ortho/femoral_osteotomy_in_ddh
http://www.wheelessonline.com/ortho/salter_osteotomy
http://www.wheelessonline.com/ortho/chiari_osteotomy
http://www.wheelessonline.com/ortho/femoral_osteotomy_in_ddh
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Postcentral  Precentral

gyrus gyrus Focal motor.

Tonic-clonic movements
of upper (or lower) limb

Somatosensory.
Tingling of
contralateral
limb, face,

or side of body

Central
fissure

b -,

=

:ﬁ
{

Visual.
Sees flashes of light,

scotomas, unilateral
or bilateral blurring

Auditory.
Hears ringing,
hissing or noises

Contraversive.
Head and eyes turned
to opposite side

Autonomic.

Sweating, flushing

or pallor, and/or
epigastric sensations
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Surgical treatment for Epilepsy

+ Resection techniques T

(:léi‘}?; VA "/% )
—- Lesionectomy
- Lobectomy
- Hemispherectomy
- corticectomy

 Disconnection
(e 2 )
- Callosotomy
- subpial transection
Augmentation
(5 1 1)
- cerebellar
- vagal stimulation techniques

conyp 2001 W Comton
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What Is your goal?




Help the CP kids

 Be realistic (ZF MBLFX = P %)

» Cost/benefit (& =7 )

- Long term planning (& i&3t31)

- Consistency and collaborative (- &%)
- Preventative goal (S /5% )

- Addequate Medical control (/o %= :}}%:}:r_)
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