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1- The Bobath technique (Neurodeveiopmental technique)

The neurodevelopmental treatment has been developed in England by Barta Bobath, physical therapist and Karel Bobath, neuropsychiatrist. This technique has progressed through pi Clinical application of NOT is used for treatment of neuro impaired children CP and hemiplegia in adult.

Bobath and Bobath have made exhaustive studies of common types of cerebral palsy. They concluded that the common characteristics found in cerebral palsy patient are:

1- arrest or retardation of normal motor development, retention or persistence of primitive total patterns of  childhood, and release of tonic reflexes.

2- The normal postural reflex mechanism, which form background of normal active movement, is not perfectly developed, poor head control, lack of rotation and the absence of balance and other reactions.

The aims of treatment may be summarized as follow

1. Inhibit abnormal reflex activity and facilitate postural reactions (righting, equilibrium and protections) which are prerequisites for balance and movement.

2. Guide the child through the normal sequences of motor development; rolling over, sitting, coming up onto hands and knees for crawling, standingand finally walking.
3. Normal integration of both sides of the body is sought while associated reactions are avoided.

4. Normal responses once elicited, are always repeated. Opportunity is given to practice the new ability in functionally meaningful ways.

5. Voluntary control of normal responses is encouraged.

A) Handling:

Handling of CP children, is very important, so the physical therapist must teach parents how to carry and to deal with their children. Handling is used to  a- influence postural tone; 

b- regulate coordination of agonist, antagonist and synergists;

c- inhibit abnormal patterns; and d- facilitate normal automatic responses.

At first the therapist handles the patient to move him passively in correct patterns of posture or movement while the patient is encouraged to cooperate and help as he can. The therapist withdraws guidance and support as the patient is able to take over more and more initiation to move in correct patterns. Once the normal reaction has occurred, it is repeated to establish new sensorimotor patterns and to make the reaction quicker and more reliable.

B) Facilitation of righting and equilibrium reactions:

It is used to enable child to

· Achieve a more normal postural background for movement.

· Develop righting and equilibrium reaction.

· Develop fundamental movement patterns on which more skilled activities can be built.

· Adapt to movement during its performance.

· Inhibition of abnormal tone is always used concurrently with facilitation of postural reaction's.

C) Sensory stimulation:

Sensory stimulation is done very carefully and stopped if the response becomes abnormal or hyperactive. It is aimed abnormal responses, and wide spread associated reactions are avoided
The kinds of sensory stimulation include:
1. Weight bearing with pressure and resistance.
2. Placing and''holding.               
3. Tapping 
4. Joint compression.
2- Rood's approach (Sensory approach):

Margaret Rood was both an occupational and a physical therapist. This approach is based on the:

· Physiological facts that skeletomotor units with different enzyme profiles play an important role in control of movement and posture.

· How afferent input can influence different control on movement and postures in CNS.

These techniques are used for:

· Patients with neurological conditions.

· Patients with rheumatoid arthritis, osteoarthritis, soft tissue injury and post fractures (to reduce muscle spasm, increase range, and to elicit normal postural reactions).

The main features of this approach:
1. Sensory stimuli: It involved brushing, icing, heating and pressure. These techniques are used to activate, facilitate or inhibit motor responses.
2. Muscles are classified according to physiological data, including weather they are light work or heavy work muscle action, table (1). The appropriate stimuli for their actions are suggested in table (2).

3. Reflexes are used in therapy e.g tonic labyrinthine tonic neck, vestibular, and withdrawal reflexes.

4. Ontogentic development sequences see in table (3).

5. Vital functions include respiration, sucking, swallowing, and phonation. Techniques of brushing, icing, pressure are used.

The stages of motor control include:-

1. mobility: it is the ability to initiate movement. this technique requires adequate muscle strength, ROM and flexibility.
2. stability: it is the ability to maintain a steady posture in relation to gravity. Both righting and equilibrium reactions are responsible for static postures.  
3. controlled mobility: it is the ability to change position and assum position while maintaining postural control.

4. Skill: it is the highest level of motor control, where the co-ordinated movement is done by discrete distal motor function with proximal stability. Skill activity includes:   .

· oromotor function

· speech

· hand functions

Table (1) muscle work patterns

	Light work
	Heavy work

	Phasic movement
	Tonic co-contraction

	Fast glycolytic (FG) motor units
	Slow oxidative (SO) motor units

	Superficial usually multiarthrodial
	Deep one joint

	Fusioform or straps; small area of attachment
	Pennate;    large   area   of attachment

	Great increase in blood supply if active
	Rich blood supply at any times

	High  metabolic cost; rapidly fatigue
	Low metabolic cost; slow to fatigue

	Flexors and adductors
	Extensors and abductors


Table (2) facilitation and inhibition of patterns of muscle wor
	Light work patterns
	Heavy-work patterns

	Facilitated by:

· Quick stretch

· Unpleasant stimuli

· Potentially harmful stimuli Pain (nocioceptors).
	Facilitated by:

· Quick stretch

· Joint compression in correct alignment

· Joint compression in correct alignment

· Pressure  on weight-bearing surfaces,

distal end fixed.

	Specific   receptor sites on

lips, tongue, soles of feet, palms'of hand

Input from semicircular canals,
	Resistance distally to extension

or abduction of proximal limb joint

Extensor aspect uppermost

Input    from   utricle   and saccule

	Objective activities

Inhibited by:

All stimuli for heavy work e.g. compression of the long axis of pain, movement of head in space static position of head in space


	Inhibited by:

All stimuli for light work e.g. 

Movement of head and body segments




3- Temple Fay (Progressive Pattern Movements):

Temple Fay, a neurosurgeon, recommends that the cerebral palsied be taught motion according to its development in evolution. He regards ontogenetic development (in man) as a recapitulation of phylogenetic development. In general, he suggests building up •Ti ofon from reptilian, squirming to amphibian creeping, throug aanroafian redprocal motion "on all fours" to the primate ere walking. As lower animals carried out these easly movements progression with a simple nervous system, they can similarly carried out in the human in the absence of a normal cerebral cortex. Based on these ideas, he developed progressive movements patteren, which consist of five stages:

Stage 1: Prone lying: head and trunk rotation from side to side.

Stage 2: Homolatera! stage: Prone lying, head turned to side. Arm on the face side is in abduction-external rotation, elbow semiflexed, hand opens, thumb out toward the mouth. Leg on face side is in abduction, knee flexion opposite stomac foot dorsiflexion. Arm on the occiput-side is extended internally rotated, hand opens at the side of the child or the lumbar area of his back, leg on the occiput side extended. Movement involves head turning from side to side with the face, arm and leg sweeping down to the extended  position and the opposite occiput arm and leg flexing up the position near the face as the head turns round.

Stage 3: Contralateral stage: Prone lying. Head turned to side, arm on the face as in stage 2. The leg on the face side however extended. The other leg on the side of the occiput flexed. As the head turns this contralateral pattern changes
from side to side.

Stage 4: on hands and knees. Reciprocal crawling and on hands and feet stepping in the "bear walk" or "elephant walk".

Stage 5: Walking patterns. This is a sailor's walk. This technique  first practiced passively for 5 minutes at least five times daily. One person turns the head, another person moves the arm and leg on one side. and another person moves the arm and leg on the other side. A child who is not proficient wooss pattern creeping is 'prevented from walking. "Neurological organization" is considered possible if each developmental level is established before going to the next level.

4- Phelps Technique (Muscle Education/Braces):             
Phelps (1992) was an orthopedic surgeon. He was one of the pioneers in treatment of cerebral palsy. He encotyas6^ physiotherapists, occupational therapists and speech therapists to form themselves into cerebral palsy habilitation team. The main points in his treatment approach were: specific degnostic classification of each child as a basis for specific treatment methods.

Fifteen modalities were described and specific combination of these modalities were used:-
1. Massage for hypotonic muscles, but contraidicated in spastics and athetosis.

2. Passive motion for mobilizing joints, speed of movement is slower for spastics.
3. Active assisted motion.                                   
4. Active motion.                         
5. Resisted motion, according to the child capability.The above modalities were used for obtaining modalities6,8,10,12.       '

6. Conditioned motion is recommended for babies, young children and mentally retarded children.
7. Confused motion or synergistic motion which involves resistance to a muscle group in order to contract an inactive muscle proup in the same synergy. Mass movements as extensor thrust or the flexion withdrawal reflex are usually used. For example, using the hip-knee flexion dorsiflexion synergy, inactive dorsiflexors are stimulated by resistance given to hip flexors.

8. Combined motion is a training motion of more than one joint, as a shoulder and elbow flexion using modalities 2,3,4,5.

9. Relaxation techniques.

10.  Movement from relaxation is conscious control of movements once relaxation has been achieved. It is mainly used for children to control involuntary movements.

11.  Rest, periods of rest are suggested for athetoids and spastics.

12. Reciprocation is a training movement of one leg after the other in a bicycling pattern, lying, crawling, knee walking and stepping.

13.  Balance training of sitting balance and standing in braces.

14.  Reach, grasp and release are used for training of hand function.

15.  Skills of daily living as feeding, dressing, washing and toiletting.

* Braces and calipers were designed and developed by ^-elys. The bracing is extensive and worn for many years.

* Musde education:

- Spastics are given muscle education.

- Athetoids are trained to control simple joint motion.

- Ataxic may be given strengthening exercises for weak muscle groups.

5- Deaver Technique (Muscle Education/Braces):

This technique based on extensive use of braces. Deaver uses braces for ambulation, eliminating brace elements as the child's control improves. He concentrates on self care or activities of daily living, particularly the independent use of wheelchairs. He focused a special attention on teaching the hand activities by the same idea of eliminating all but two arm's maneuvers and gradual removal of restriction as control is established: The major aims of his treatment system are:

1. Maximal use of the hands.

2. Usable speech.

3. Normal or near-normal appearance.              

6- Phol Technique: (Muscle Education/Braces)

This technique based on three principles:

1. General relaxation is first induced then isolated relaxation is taught.
2. Muscle consciousness, function and coordination are the three principles for the training of voluntary muscle control.

3. The activities observed in the normal sequence of development are the base of the functional phase of his program. Braces are not used, while crutches or canes may be used for the walking training.

7- Schwartz Technique: (Muscle Education/Braces):

He believed that the progression of the emotional and intellectual level will be followed by the progress in the physical motor level. This technique based on simplifying the external environment and providing motivation. A device called the hartwell carrier is designed for this purpose. It is a ceiling track with slings, tricycles and dollies with motor-driven machine. It eliminates any environmental obstacles. The motivation is provided by successful performance of play activities. He did not preferred to use braces, but crutches and canes were used for independent locomotion.

8- Gillette Technique: (Muscle Education/Braces):

This technique based on how to gain good skeletal alignment for cerebral palsied children. Therefore, stretching is performed daily to correct or to prevent contractures in spastic muscle groups. A specific exercise program (as forms for normal child to play) is designed to provide optimal range, tone, strength and functional activities. He recommended braces and splints to prevent or correct deformity, control movement and provide a stable base for balance. For the child who has involuntary movements, he provided a teaching program by breaking the chain of abnormal reflex, which may allow more purposeful acts. He preferred the proprioceptive training (balance and position sense) for ataxic cases to compensate lack of balance, equilibrium, coordination and proprioceptions.

9- Eirene Collis (Neuromotor Development):

She was a therapist and pioneer in cerebral palsy in Britain. She stressed on neuromotor development as a basis for assessment and treatment. Her main points were:

1. The mental capacity of the child would determine the results.

2. Early treatment was advocated.

3. Management of CP child throughout the day (feeding, dressing, toiletting and other activities.

4. Strict developmental sequence.

She disliked the separation of treatment into physiotherapy, occupational therapy and speech therapy: She established the idea of the "cerebral palsy therapist".

Equipment: 

It may be used as an aid to therapeutic exercises.The therapist may use equipment to place the child in a position to enhance movement or Inhibit undesirable response.
1. A firm mat with a medium thickness provides'agood working surface for both therapist and child that provides better proprioceptive and tactile feedback so that the child has better information regarding movement.

2. A tilt board may be used to facilitate righting and equilibrium reactions.

3. Firm balls and bolsters of various sizes can be used to facilitate head, trunk control, righting and equilibrium reactions.    
Adaptive equipment may be used to offer postural  support to the child or it may aid functional skills and mobility. Any equipment must be comfortable, safe, easy to use and attractive. It should be reassessed frequently with the aim of reducing support systems as the child gains active control. The equipment that are used for CP children: (a) Equipment to aid positioning (b) Equipment for mobility e.g. wheelchaire, walkers, scooters, and tricycles
