Gait abnormalities in CP:

Jump gait
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The child walks with hips in flexion, knees in flexion and ankles in plantar flexion as if getting ready to jump. This is typical for diplegic and ambulatory total body involved children when they begin to walk. The reason is spasticity of hip and knee flexors and ankle plantar flexors [image: image2.emf]
Crouch gait

Increased knee flexion and ankle hyperdorsiflexion occur during stance phase. They occur in older children and after isolated triceps lengthening that have been performed without addressing the spastic hamstrings. Hip flexors and hamstrings are tight, and quadriceps and triceps are weak.
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[image: image5.emf]Decreased knee flexion occurs during swing phase. The rectus femoris muscle is spastic and does not allow the knee to flex in initial and mid-swing phases. Limitation of knee flexion causes difficulty in foot clearance and stair climbing 
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Scissoring gait and internal hip rotation

[image: image7.emf]Scissoring gait is defined as crossing over of the legs during gait. The cause is hip adductor and medial hamstring spasticity combined with excessive femoral anteversion [image: image8.emf]
Physical examination

History:

History is a key component in evaluating the child as it provides valuable information for diagnosis. In children with a definite diagnosis, the timing of achievement of developmental milestones and the presence of associated impairments help to decide a functional prognosis.

1- Functional assessment:

Observing the child’s movements is the initial and a crucial part of the examination. Observe before you touch . If the child is young, apprehensive or tearful, let him or her stay on mother’s lap while you watch and talk to the mother. As the child adapts to the environment, slowly place him or her on the examination table or on the floor and watch him or her move around. If the child cries a lot and does not cooperate, continue while he or she is in the mother’s lap.

Tools required for the examination are very simple: toys, small wooden blocks, round beads or pebbles, triangular, circular and square shaped objects, a few coins, objects with different textures and a tape measure

Functional activities can be measured by different scales and developmental batteries as Denver developmental screening test, Baylay scale and/or Gross motor functional measure scale.
Gross motor functional classification system:

The Gross Motor Function Classification System for cerebral palsy is based on self-initiated movement with particular emphasis on sitting (truncal control) and walking. When defining a 5 level Classification System, our primary criterion was that the distinctions in motor function between levels must be clinically meaningful. Distinctions between levels of motor function are based on functional limitations, the need for assistive technology, including mobility devices (such as walkers, crutches, and canes) and wheeled mobility, and to much lesser extent quality of movement. 
Level I includes children with neuromotor impairments whose functional limitations are less than what is typically associated with cerebral palsy, and children who have traditionally been diagnosed as having “minimal brain dysfunction” or “cerebral palsy of minimal severity”. 
The title for each level represents the highest level of mobility that a child is expected to chieve between 6-12 years of age. We recognize that classification of motor function is dependent on age, especially during infancy and early childhood. For each level, therefore, separate descriptions are provided for children in several age bands. The functional abilities and limitations for each age interval are intended to serve as guidelines, are not comprehensive, and are not norms. Children below age 2 should be considered at their corrected age if they were premature.
Between 6th and 12th Birthday

Level I Children walk indoors and outdoors, and climb stairs without limitations. Children perform gross motor skills including running and jumping but speed, balance, and coordination are reduced.
Level II Children walk indoors and outdoors, and climb stairs holding onto a railing but experience limitations walking on uneven surfaces and inclines, and walking in crowds or confined spaces.
Level III Children walk indoors or outdoors on a level surface with an assistive mobility device. Children may climb stairs holding onto a railing. Depending on upper limb function, children propel a wheelchair manually or are transported when travelling for long distances or outdoors on uneven terrain.
Level IV Children may maintain levels of function achieved before age 6 or rely more on wheeled mobility at home, school, and in the community. Children may achieve self-mobility using a power wheelchair.
Level V Physical impairments restrict voluntary control of movement and the ability to maintain antigravity head and trunk postures. All areas of motor function are limited. children have no means of independent mobility and are transported. 
2- Reflexes maturation:
Evaluate the persistence of primitive reflexes and the absence of advanced postural reactions. The presence of primitive reflexes beyond 6 months of age is a sign of poor prognosis.

3- Muscle tone and involuntary movements

The child must be calm for assessment of muscle tone. Place the head in neutral position because turning or flexion can trigger tonic neck reflexes and interfere with muscle tone. Spasticity is the resistance felt while moving the joint through a passive range of motion. Use the modified Ashworth or Tardieu scales to grade spasticity. Also record tremor, chorea, athetosis, dystonia and ataxia

4- Musculoskeletal examination:
a- Muscle strength and selective motor control

Many children with CP cannot voluntarily contract or relax their muscles in isolation and therefore are unable to move their joints separately. For example, when the child attempts to extend his elbow, he involuntarily moves his whole arm. Lack of selective motor control makes it impossible to determine muscle strength using simple manual muscle testing. Selectivity can be measured by simple numerical scale as follow;

· Grade 2 : full selectivity

· Grade 1: partial selectivity

· Grade 0: no selectivity

Muscle strength can be observed by watching the child during performing certain tasks, such as throwing or hitting a ball.

Also we can examine muscle power through playing, repetitive movements or stimulation of desired muscles.

The musculoskeletal examination reveals contractures and deformities that interfere with mobility. Perform the examination in a comfortable room with adequate space and props to attract the child’s attention. Control spasticity by relaxing the child.

b- Range of motion

Examine range of motion in a slow and smooth manner because sudden stretch of the muscle will increase spasticity, creating the false impression of a fixed joint contracture. Most young children do not have fixed deformities. The hip and knee joints can be moved through a full range of motion when the patient is prone or supine. However, the child will demonstrate hip flexion and adduction, knee flexion or extension and ankle equinovarus or valgus in the erect position when weightbearing. This is dynamic deformity caused by spasticity, impaired motor control and weakness of muscles. Severe dynamic deformity caused by spasticity is difficult to differentiate from contracture. Stretch slowly, reassure the child

and provide a relaxed and calm atmosphere in which to assess muscle tone.

5- Balance:

Balance and equilibrium reactions are prerequisites for walking. Balance should be evaluated in all children by pushing the standing child gently from the front, back and side to determine whether he can promptly regain balance.

6-  Gait:

Some children with CP cannot walk, while others have walking difficulty. This is generally the basic reason for seeking medical advice in CP and probably one of the most difficult to affect. To understand the gait pathology associated with CP, normal gait should be firstly understood. Walking is one of the most important functions of the human musculoskeletal system. Efficient walking requires complete coordination of the brain, spinal cord, peripheral nerves, muscles, bones and joints.

Assessment of dynamic deformities:

Abnormal muscle tone, muscle weakness and loss of selective motor control lead to an inability to stretch muscles. Muscle weakness, spasticity, and contractures also result in abnormal skeletal forces which cause bone deformity as the child grows older. Muscles grow through stretch which occurs during active movement. When the child wants to play, he moves and stretches the muscles. This creates the necessary input for muscle growth. The child with CP cannot play because of pathological tone, weakness, poor selective control and abnormal balance. His muscles are not stretched and do not grow. The distal biarticular muscles are more affected because selective motor control is worse distally and the biarticular muscles are more abnormal than are the monoarticular muscles.
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Back assessment

Spinal deformity associated with CP might be postural or structural and includes scoliosis, hyperkyphosis, and hyperlordosis. Patients lacking sitting balance often exhibit a long postural kyphosis. Lumbar hyperlordosis occurs in ambulatory patients with hip flexion contractures, whereas lumbar kyphosis occurs in patients with hamstring contractures. Inspect the back for scoliosis and kyphosis with the patient standing and in forward flexion. Examine the back of the non-ambulatory child while he or she sits in the wheelchair. Have the child bend forward as you check for any paramedial elevations indicating lumbar spine involvement or rib elevations showing thoracic spine involvement. Note sitting balance and pelvic obliquity, if present. Contracture and/or limb length discrepancy also contribute to spinal symmetry 
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Hip assessment

Measure passive and active hip range of motion. Check for flexion and adduction contractures. Evaluate flexion contracture with the Thomas test.

[image: image12.emf][image: image13.emf]The Thomas test is based on the fact that a hip flexion contracture is compensated by an increase in lumbar lordosis. If the lumbar spine is fixed in the neutral position, lordosis is prevented and hip flexion contracture becomes apparent. The child lies supine on the examination table. Bring both legs up to the chest to stabilize the lumbar spine and decrease the lordosis. Flex the hip and feel that the pelvis is straight. Then, keep one leg in flexion while extending the other until resistance in hip extension is felt or movement in the pelvis occurs. The extended leg should be flat with the knee in full extension. The angle between the thigh and the examination table gives the degree of the flexion contracture of the hip. 


Test for adduction contracture is evaluated by testing range of abduction with the hips in flexion and in extension. If abduction is limited when the hips are extended but better when they are flexed, the adduction contracture is caused by gracilis and medial hamstring spasticity. If hip abduction is limited in both extension and flexion, the cause is hip adductor spasticity 


The Ely test shows rectus femoris tightness. The rectus femoris flexes the hip and extends the knee, crossing both joints so that when the hip is in extension, it is difficult to flex the knee if the rectus is tight. With the child lying prone, stabilize one hip in extension and bring the lower leg quickly into flexion. If the buttock rises off the table, it is a sign of spastic or tight quadriceps muscle. Use the Ely test to demonstrate rectus femoris spasticity and hidden flexion contracture of the hip. Most children are unhappy in the prone position so they will have increased muscle tone. Be careful not to mistake increased tone from actual contracture. If the leg is brought into flexion swiftly, the Ely test will demonstrate rectus femoris spasticity. Do the test once more, slowly, in order to differentiate rectus femoris tightness from spasticity.

Test for hip rotation Test in prone position with the knee in flexion. excessive internal rotation suggests persistent femoral anteversion. 

Knee assessment

Popliteal angle Measure the popliteal angle to test for hamstring contracture 

Foot and ankle assessment

Evaluate contractures and deformities of the ankle and subtalar joints and toe deformities.

Test for triceps (gastrocnemius/soleus) contracture: The gastrocnemius muscle is shortened and the soleus is normal in most children. Use the Silfverskilod test to assess triceps surae tightness. Lie the patient in supine position measure ankle dorsiflexion first with the knee in flexion and then in extension. If the ankle dorsiflexion is greater when the knee is flexed, the gastrocnemius is shortened and the soleus is normal. If dorsiflexion is unchanged with the knee in flexion or extension, then both gastrocnemius and soleus are contracted. Always hold the foot in slight inversion while performing this test.

Test for tibial torsion Examine tibial torsion with the patient in the prone position. Evaluate the thigh-foot angle with the knee flexed to 90 degrees































































12

