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Definition cerebral palsy

Cerebral palsy

=R vy R oA A a ~
‘V]N’]Elﬂ\?HﬂQEGﬁQNﬂQN@qﬂ’]?WLﬂ@@qﬂﬂ’]?l] permanent

damage 193 motor area luanasnauNiuazinsasyALIANanysnl (mature) ANBUTIALYDS

dsj v 1
wonRlauwn

1. Fixed, nonprogressive brain damage
2. Occurs prenatally
3. Causes lack of motor control
4. Possible additional features
(i) Mental retardation
(ii) Psychomotor fits
(i) Sensory disturbance
(iv) Impediments in
a. Speech
b. Hearing
c. Sight

(v) Emotional disorders

B. Incidence

1-2 per 1000 births

C.Genetics

Occasional positive family history

D. Causes

1. Hypoxia (25% of cases) - produces extrapyramidal lesion
(i) Antepartum haemorrhage (placenta praevia)
(i) Pre-eclamptic toxaemia
(i) Prematurity
(iv) Postmaturity
(v) Hypoxia during labour (cord prolapse or twisting)

(vi) Maternal cardiopulmonary disease

2. Birth trauma (13% of cases) - produces pyramidal lesion



(i) Subdural haemorrhage
(ii) Brain damage
3. Toxic injury
(i) Rhesus incompatibility and kernicterus
(i) Maternal rubella
(iii) Maternal diabetes mellitus
(iv) Other maternal infection
a. Syphilis
b. Toxoplasmosis
c. Diphtheria
d. Pyelitis
(v) Maternal uraemia
4. Developmental malformations (11% of cases)
(i) Microcephaly
(i) Associated congenital abnormalities
(iii) Family history often positive
E. Diagnosis
1. Classification
(i) Extrapyramidal (basal ganglia)
a. Increased tone
b. Rigidity
c. Athetosis
d. Hyperkinesia
e. Normal reflexes
f. Normal sensation
(i) Pyramidal (corticospinal)
a. Spasticity
b. Brisk deep reflexes but diminished superficial reflexes
(iii) Cerebellar
a. Ataxia

b. Inco-ordination



c. Diminished or pendular deep reflexes
d. Hypotonia
(iv) Widespread lesion
2. Types
(i) Monoplegia
(i) Hemiplegia
(iii) Bilateral hemiplegia
(iv) Diplegia
a. Hypotonic
b. Dystonic
c. Rigid
d. Spastic
(v) Paraplegia, triplegia and tetraplegia (quadriplegia)
(vi) Ataxia
a. Unilateral
b. Bilateral
(vi) Dyskinesia
a. Dystonic
b. Choreo-athetotic
c. Tremor
3. Clinical features
(i) Neurological groups
a. Spastic -- 50-60%
b. Athetoid -- 20-25%
c. Rigid --5-10%
d. Atonic and mixed -- 5-10%
e. Ataxic -- 1-5%
(i) Early signs
a. Difficulty in sucking
b. Squint

c. Delay in head control (3+ months)



d. Delay in sitting (6+ months)
e. Delay in standing and walking (12+ months)
f. Retarded speech development (18+ months)
g. Spasticity
(iii) Later signs
a. Upper limb -- elbow flexion contracture
pronation contracture
unstable wrist and reduced grip strength
wrist and finger flexion contractures thumb-in palm deformity
swan-neck deformity of fingers
b. Lower limb -- spastic hip adductors (scissoring gait)
knee flexion contracture
equinus ankle
loss of co-ordination
F. Treatment
1. Principles
(i) Keep patient ambulant if possible
(i) Prevent worsening deformity by physiotherapy
(iii) Anticipate dislocation of hips
(iv) Brace spine and support head if no control
(v) Night splints to hold corrected position of limbs
2. Correction of muscle imbalance
(i) Tenotomy (adductor, hamstring, tendo Achilles)
(ii) Tendon transfers
a. Tibialis posterior
b. Hamstrings (Eggers)
c. Flexor carpi ulnaris
(iii) Neurectomy (obturator)
(iv) Osteotomy
(v) Arthrodesis

3. Avoid surgical intervention if



(i) Athetoid child
(ii) Gross weakness
(iii) Mental retardation severe
(iv) Lack of motivation or goals -- parents or child
(v) Inadequateresources for appropriate post-surgical care
G. Prognosis
1. If intelligence better than average
(i) Control of neuromuscular imbalance usually effective
(ii) Good integration into society
(iii) Emotional problems amenable to psychotherapy
2. Subnormal intelligence
(i) Outcome significantly influenced by
a. Parental motivation
b. Quality of medical care
(i) Severity of neuromuscular abnormality variable
a. Institutional care may become necessary

b. Deformity may recur or worsen
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Spina Bifida
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1. Unfused verebral arches
2.With or without protrusion or dysplasia of spinal cord or membranes
(i) Spina bifida occulta
a. No meningeal cyst
b.Neurological (and integumentary) abnormality may be present
(ii) Meningocoele

a. Meningeal distension



b. No neurological deficit
(iii) Myelomeningocoele
B. Incidence
1. 2 cases per 1000
2. 5% risk if 1 sibling already affected
3. Slight female preponderance
C. Genetics
1. Alpha fetoprotein marker
2. Note familial risk
D. Causes of deformity and abnormal gait
1. Muscle imbalance
(i) Upper motor neurone
(ii) Lower motor neurone
2. Asymmetrical posture
(i) Prenatal
(ii) Postnatal
3. Sensory, cerebral and cerebellar factors
4.Traction on nerve roots and cauda equina (diastematomyilia tether)
5. Co-existing congenital abnormalities
E. Clinical features
1. Lower limb deformities
(i) Dislocated hips
(ii) Genu recurvatum
(iii) Clubfoot
(iv) Pes cavus and claw toes
2. Lower limb weakness

3. Spinal abnormalities

(i) Kyphosis
(i) Scoliosis
(i) Lordosis

4. Lumbosacral or cervicodorsal abnormality



(i) Dermal cyst
(i) Meningocoele
(iii) Hairy patch
(iv) Lipoma
(v) Nevus
5. Hydrocephalus
6. Sacral agenesis
F. Types of paralysis
1. Below T12
(i) No muscle activity in the legs
(i) No fixed deformity
(iii) Hips remain in joint
2. Below L1
(i) Weak hip flexion (sartorius and iliopsoas)
(i) Flexion-external rotation deformity of hip may develop
3. Below L2
(i) Strong hip flexion (sartorius, iliopsoas, rectus femoris)
(i)Moderate hip adduction (adductors, gracilis, pectineus)
4. Below L3
(i) Normal hip flexors and adductors
(ii) Moderate quadriceps
5. Below L4
(i) Normal hip flexors and adductors
(ii) Normal quadriceps
(iii) Tibialis anterior (and posterior)
(iv) Medial hamstrings
6. Below L5
(i) Asin5.
(ii) Moderate tensor fascia lata, gluteus medius and minimus
(iii) Weak peroneals

(iv) Normal toe extensors and peroneus tertius



7. Below S1
(i) Asin®6.
(i) Moderate gluteus maximus, lateral hamstrings and calf
8. Below S2--only intrinsic muscles are weak, producing
clawing of toes
H. Congenital abnormalities associated with spina bifida

1. Hemivertebra

. Sacral agenesis

. Renal tract anomalies
. Cardiac lesions

. Imperforate anus

. Hemihypertrophy
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. Paraxial hemimelia

[. Orthoses for myelomeningocoele

—_

. Spinal jacket

. Hip guidance orthosis

. Swivel walker

. Body brace and connected long leg calipers
. Long leg calipers

. Below-knee orthoses

. Salop skate (one-way rollers)
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. Fleece-lined bootees and surgicla footwear
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Definition and Pathogenesis
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Muscle enzyme
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A. Definition

1. Infection of the anterior horn cells and motor nuclei of the brain stem

2. Lower motor neurone paralysis (flaccid) of varying degree

3. No sensory impairment
B. Incidence

1. More common in summer and autumn

2. Used to present in epidemic form

3.Now virtually eradicated following the introduction of vaccination

C. Genetics



No pattern although some familial bias owing to infective nature
D. Causes

1. Poliovirus (enterovirus group)

(i) Type |
(i) Type ll
(iii) Type Il

2. No cross-immunity between the types of poliovirus
E. Necrosis of anterior horn cell produced by
1. Direct effect of neurotoxin
2. Indirect effect
(i) Ischaemia and oedema of glial tissue
(i) Haemorrhage
F. Clinical features
1. Recovery
(i) Complete, partial, or absent
(i) Most recovery of power occur within 3-6 months of infection
(iii) Little recovery after 18 months
2. Stages of the disease
(i) Acute (pyrexial) stage
a. Preparalytic
b. Paralytic
(ii) Convalescent stage
a. Hypersensitivity of muscles involved
b. Muscle irritability disappears
(iii) Residual paralysis
3. Basic orthopaedic problems
(i) Muscle imbalance leading to
a. Weakness or joint intability
b. Deformity
c. Inability to walk

(ii)Leg-length inequality (arm discrepancy less important)



(i) Spinal deformity, particular scoliosis
(iv) Ventilatory impairment
(v) Poor peripheral circulation (leading to chilblains)
(vi) Other bony changes such as coxa valga
G. Principles of management
1. Rest and splintage during acute phase
2. Prevention of deformity by physiotherapy
3. Retraining and exercise to aid muscle recovery
4. Surgical procedures
(i) Release of contractures
(ii) Tendon transfers
(i) Osteotomy
(iv) Arthrodesis
(v) Correction and fusion of spinal deformity
(vi) Femoral or tibial lengthening when shortening is significant
5. Use of orthoses to complement surgery
H. Prognosis
1. Most patients become adjusted to the paralysis
2.Deformity may increase with time, necessitating further operations

3.0steoporosis in the affected limb may predispose to fracture

2. wan¥ involved nerve fiber

Hereditary motor and sensory neuropathy
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1. predominaant involvement of peripheral motor neurons, with lesser involvement of

peripheral sensory and peripheral autonomic neurons;

2. usually slow progression;



3. symmetrical neurologic signs;
4. features of systemic degenerations affecting several populations of neurons; and
5. pathologic features that are nonfocal, and nerve fiber degeneration the nature of

which is axonal atrophy and degeneration. (A1319013)

3. neuromuscular junction AnvlieaAa Myasthenia Gravis Ta.f113AN neuromedicine A
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4. Muscular dystrophy
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Iﬁ‘ﬂﬁLﬂuwgﬂﬂﬂumumjuﬁyﬁ@ Duchenne Muscular dystrophy.
Progressive Muscular Dystrophy
A. Definition
1. Progressive myopathy
2. Genetically determined
3. No abnormality of nerve
B. Cause
1. Unknown
2. Possible muscle enzyme defect
C. Classification
1. Pure muopathies
(i) Duchenne
a. Sex-linked
b. Autosomal recessive (less than 10% of total)
(ii) Limb-girdle
a. Autosomal recessive
b. Autosomal dominant (rare)
c. Sporadic

(iii) Facioscapulohumeral (Landouzy-Dejerine)



a. Autosomal dominant
b. Autosomal recessive (rare)
(iv) Distal muscular dystrophy (Gower)--autosomal dominant
(v) Congenital muscular dystrophy
a. Possible autosomal dominant
b. Manifests in infant
(vi) Ocular muscular dystrophy--autosomal dominant
2. Associated myotonia
(i) Congenital form
(ii) Dystrophia myotonica
(iii) Paramyotonia congenita
D. Clinical features
1. Muscle wasting
(i) Specific muscle groups (see above)
(i) Generalised (congenital form)
a. Proximal muscle weakness (distal weakness in neurogenic disorder)
b. Gower's sign (patient'climbs up' body using arms)
2. Pseudohypertrophy
(i) Duchenne type
(i) Occasionally limb-girdle type
. Late disappearance of tendon reflexes
. No myotonia
. Contractures develop (hips, knees, elbows)

. Scoliosis
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. Dislocation of the hip
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. Foot deformities
9. Cardiomyopathy

E. Investigations
1. Nerve conduction studies
2. Electromyography

3. Muscle enzymes



(i) Creatine kinase
(ii) Aldolase
(iii) Lactate dehydrogenase
(iv) Aminotransferase

4. Histological changes
(i) Fibre splitting
(ii) Fibre necrosis
(iii) Altered nuclei
(iv) Fatty infiltration

5. Electron microscopy changes

F. Treatment

1. Conservative
(i) Stretch contractures (exercises, casts, splints)
(ii) Long-leg bracing to maintain walking ability
(iii) Wheel chair for later stage of disease

2. Operative
(i) Percutaneous heel cord lengthening
(i) Tibialis posterior transfer
(iii) Reduce single hip dislocation

(iv) Consider spinal fusion or bracing for scoliosis

Orthopaedic Principle in Neuromuscular disease
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1. Asymmetrical tonic neck reflex 1 point
2. Neck right reflex 1 point
3. Moro reflex 1 point
4. Symmetrical tonic neck reflex 1 point
5. Extensor thrust 1 point
6. Parachute reaction (should be present) 1 point

7. Foot placement reaction (should be present) 1 point
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2. floywinenniy deformity

Tuifin neuromuscular disorder deformity Nazifnul lHununangn VE];I AR
spine - il scoliosis and / or kyphosis

subluxation or dislocations

hip

knee flexion contracture genu recurvatum stiffknee

ankle and foot equinovarus calcaneovalgas cavus foot
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4. house hold walker : ulfian1znngluting dnsuandefiaald wheel chair

5. community walker : wulidnsuanld viaitenadieald walking aid drevizeldn Lé
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1. correct spinal deformity ( Y Mmm;_uiﬁ upright position

2. ylA painless and mobile hip knee and ankle joint lunsiifis laifinanis stable joint
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1. stable
2. mobile
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1. Provide a stable joint with a functional range of motion
2. Maintain or equalized limb length especially lower limb
3. Prevent further deformity or loss of function
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1. tendon transfer
2. tenodesis
3. Arthrodesis
4. Arthroplasty
5. osteotomy
6. U]
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faanniesnliiimngs hamstring tendon lengthening 1178 joint capsule release
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- 8y quadriceps muscle paralysis luatuzh hamstrings muscle Wag gastrocnemius
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feeding, toileting, bathing, grooming WAL dressing
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3.1 whell chair ambulator
3.2 physislogical ambulator
3.3 house hold ambulator

3.4 community ambulator
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