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Notices
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Preface

Students and graduate physiotherapists report feeling underprepared when entering an unfamiliar practice area for the first time. The core areas of musculoskeletal, neurology and cardio-respiratory tend to be covered in depth in the university as students are prepared for practice placements and it is often the ‘non-core’ areas such as burns and plastic surgery or palliative care that can cause a student to feel anxious and underprepared. Written by specialists from the ‘non-core’ areas of practice the two volumes of this book aim to provide the student or graduate with an insight into the philosophy of approach that needs to be taken in either the assessment (volume 1) or the treatment (volume 2) of the individual in these placement areas. The material provides an entry level of knowledge with the expectation that the reader will access more ‘in-depth’ information, in order to supplement the material provided in the two volumes and on-line resources.


Tim Ainslie







Chapter 1 Acute Paediatrics


Neuromuscular disorders

Treatment of children with neuromuscular disorders must be considered in the context of the child, the disorder and the family. These are life-long and many, life-limiting conditions, most of which will deteriorate over time. Many weak children will be prone to respiratory problems and repeated chest infections. Night time, sometimes day and night time ventilation, usually with BiPAP may be needed for survival.




The aims of management are




• Maximise useful function

• Improve or maintain quality of life

• Reduce the burden of care on parents and carers.



It is helpful to know the diagnosis to be able to anticipate problems but with the above aims in mind, treatment plans can be affected without a diagnosis if a neuromuscular disorder is suspected. Before being able to treat, an underlying knowledge of the major conditions is needed.








The most common neuromuscular disorders




• The largest group of neuromuscular disorders is the progressive muscular dystrophies: Duchenne muscular dystrophy (DMD), Becker muscular dystrophy (BMD, a milder form of DMD) and a group of childhood limb girdle dystrophies. The main features of these disorders are that ambulation is achieved in childhood but a large proportion of children will lose it before adulthood.

• Congenital muscular dystrophies (CMD): a wide spectrum of disorders characterised by weakness and severe and progressive contractures, which are a major cause of functional limitation. Depending on severity of the disorder, children may or may never walk, and those who walk may lose ambulation.

• The congenital myopathies: another diverse group of conditions, while there can be quite severe respiratory involvement in some types, they are much more slowly progressive than the dystrophies. Walking ability is variable as above.

• Spinal muscular atrophy (SMA) is a neurogenic disorder; a problem of the nerve impulses not reaching muscles. It is not considered progressive in childhood, but growth greatly affects function and development of scoliosis in non-ambulant children. Children with SMA are grouped into those with severe SMA (type 1) who never achieve independent sitting; moderate or type 2 SMA, who achieve independent sitting but not independent walking; type 3, mild SMA, who do walk, but may lose the ability before adulthood.

• Peripheral neuropathies: including the largest group, Charcot–Marie–Tooth syndrome, are slowly progressive disorders primarily affecting nerves and nerve sheaths and can interfere with lower arm and hand and lower leg and foot function. Almost all will walk into adulthood but need foot orthotics and possibly foot surgery. Foot pain is common. They tend to have weak hands and fatigue with writing.

• Arthrogryposis is the term used to describe children born with joint contractures. There are several causes, some with underlying neurogenic or neuromuscular origins. In some forms of CMD babies are born with contractures.

• Congenital myotonic dystrophy (DM1) is a relatively common disorder characterised by mild weakness, developmental delay, fatigue, and learning difficulties. The children have frequent incidence of talipes. The children should achieve ambulation.






Priorities of physiotherapy management

The priorities of management will depend on diagnosis and presentation of the varying disorders. Each disorder has a spectrum of disease with some children having more severe, rapidly progressive problems than others.

NB: in all cases, for children who have respiratory involvement, the primary aim of physiotherapy will be maintaining clear airways. When necessary, parents will be taught chest physiotherapy and secretion clearance techniques.

In some conditions, e.g. DMD, the course can be more predictable and therefore some problems, such as the development of contractures, can be anticipated and preventative measures tried.

Regular, comprehensive assessment is needed to assess the priorities of management at different stages as they will differ according to disorder, age, and difficulties.

When determining physiotherapy priorities it must be remembered that the family situation must be considered. Physiotherapy is only one small part of what the child needs and parents can do. Any programme must be given in context of the family as a whole. Medical considerations (medication, possible management of ventilation and/or gastrostomy), siblings, affected siblings and affected parents, school/nursery, housing/social problems all have to be taken into account.

It is not useful to assume that management strategies for DMD will work in SMA or Charcot–Marie–Tooth syndrome. Similarly it is not possible to extrapolate to neuromuscular disorders from neurological or musculoskeletal conditions.



Treatment objectives




• Maintain respiratory viability

• Improve or maintain power where possible

• Prevent or reduce contractures

• Encourage and maintain mobility

• Maintain symmetrical posture, where possible

• Prevent or reduce pain.








Respiratory management of the child with neuromuscular disorders

This is part of respiratory therapy and therefore not covered. It is important, however, when working with these children, in hospital or in the community to have knowledge of current respiratory management, appropriate positioning, contraindications to treatment, the use of equipment; ventilators (mostly Bipap), suction and cough-assist when necessary. Advice from a physiotherapist experienced in these areas is essential.




Improve or maintain power

The major problem in neuromuscular disorders is weakness. In some cases the muscle fibres or nerves are deteriorating so the weakness is progressive. In some conditions, the weakness is masked by increasing contractures, and in some the weakness does not increase but increases in height and weight will increase functional difficulties.

Weakness caused by deteriorating conditions cannot be improved, but in many cases, a proportion of weakness is caused by disuse atrophy; which can and should be treated.


• In the muscular dystrophies, increased muscle damage can be caused by using weights or repeated eccentric muscle work.

• Open chain exercise cannot be easily achieved by non-ambulant children.

• Asymmetry of power is extremely common; it is important to ensure exercise is tailored to produce symmetrical work.

• Muscle imbalance can be increased, with resultant increase in contractures if the exercise programmes do not target the correct muscle groups.






The weakest muscles

In many disorders the knee extensors, hip extensors and neck and trunk flexors are weak (Figure 1.1).
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Figure 1.1 The weakest muscle groups.


The knee and hip extensors weakness causes the hyper-lordotic posture seen in DMD and other conditions (Figure 1.2a, b).


[image: image]
Figure 1.2 (a and b) Hyperlordosis caused by hip extensor weakness.


Due to the weakness of hip extensors, the hamstrings act as hip extensors and help to maintain the stability of the pelvis.

For this reason, hamstring stretches have no place in the management of most neuromuscular conditions.




Exercise and exercise programmes

Exercise programmes are frequently boring and rarely followed over time. Giving repetitive exercises to children will not be effective unless they are fun, varied and are seen to make a difference. In neuromuscular disorders it is frequently hard to see improvement, but it must be impressed on parents, carers and older children that no deterioration, particularly through growth spurts, is positive.

Exercises must be functional – they must target groups that make a difference. It is no good exercising stronger groups, increasing asymmetry or working on groups that ultimately are effective at increasing strength, but have no functional benefit.

Ideally, exercise should become part of daily routine like stretches. They must fit into daily activities, must be inexpensive and achievable. Aquatic physiotherapy, swimming (or playing in the water), bicycling/tricycling, horse riding, martial arts, non-contact sports and wheelchair sports should all be encouraged.

Trampolining, scooters, gymnastics, rugby and weights (in most cases) are not advised.




Prevent or reduce contractures

Contractures are caused by lack of movement, increasing fibrosis of muscle, persistent poor positioning and muscle imbalance. They will not go away on their own! Contractures interfere with function, can prevent or reduce the attainment of the upright posture and therefore walking, can cause pain and make positioning still more difficult. Scoliosis is a form of contracture which can also limit chest expansion and further reduce the ability of the chest to expand on inspiration.

Contractures can happen at any joint including the jaw and neck but in many disorders they are common patterns of contractures or predictable development of tightness.

Stretches must be targeted only at those groups where the contractures interfere with function. There is no value in stretching hypermobile joints or joints where very mild contractures do not and will not cause difficulty.

The management of contractures can be effected in the following ways.


Stretching

Stretching should never be painful.

Stretches will not be effective if they are not done regularly, for a long enough time and if there is no way of supporting or maintaining the range of movement or increase gained.

Stretches should be active assisted where possible, should be done daily (or six times per week) and should be held long enough for the stretch to be effective. Stretches coupled with splinting are proven to be more effective than stretching alone.

NB, it is very easy to sprain the ankles of non-ambulant children with SMA when doing stretches and therefore caution is needed to prevent this happening.




Positioning

The use of positioning for stretch is highly effective, the most useful position being standing as it will stretch all lower limb joints. Standing is of no benefit if it increases asymmetry of posture.

Prone lying in a symmetrical position without the feet being compromised and long sitting (with gaiters in some conditions) are also effective.




Splinting

Night time Ankle Foot Orthoses (AFO) to maintain ankle range have been shown, when used with stretching, to be most effective at maintaining range. They also help to prevent long-term foot deformities in non-ambulant children (Figure 1.3).
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Figure 1.3 Ankle foot Orthoses.


Knee splints and elbow splints can be used to maintain range during the day or at night. The use of splinting must be considered carefully and not cause functional limitation. Only one elbow splint at a time should be worn at night. Knee splints should not be worn with ankle splints.

The use of any splint worn at night which disturbs sleep or parents’ sleep needs to be carefully evaluated. It must be remembered; a number of children will be using night-time ventilation and a few will wear spinal jackets at night. The use of other splints may not be possible and will need to be worn for periods during the day instead. Flexibility in approach is needed and discussion with parents and children as to how the differing demands can be best managed.




Serial casting

Serial casting is effective at improving range. It is important, however, that the following rules are followed.


1. Serial casting should never last more than 15 days.

2. Casting should never be painful.

3. The first cast is a resting splint, and will be the most effective.

4. When casting ankles in an ambulant child, both ankles must be cast, irrespective of whether both ankles are tight.

5. Ambulant children should always be able to walk in the casts.

6. Removable splints will need to be considered for elbows and knees if the casting interferes with function, sleep or mobility.






Surgery

In some cases the only way to reduce contractures will be to have surgical release. They must be considered very carefully with the whole team. The postoperative splinting needs to be carefully considered and ambulant children must be able to walk in plasters or be off their feet for no longer than 2 weeks.

Hip flexor releases will not last and recur within 9–12 months.

It is rarely useful to perform bony hip surgery on children with neuromuscular disorders. Dislocated hips are common and unless painful, causing problems with seating or preventing independent ambulation, surgery should not be considered.






Encourage and maintain mobility

The weaker the child, the less function they will have, but there are weak children who maintain ambulation and relatively weaker ones who are unable to walk.

Mobility needs to be considered as a whole and includes walking, independently or with splints/orthoses, manual and electric wheelchair mobility, dynamic standers, electric scooter, and bicycles/tricycles.

Some children will never achieve ambulation, some will achieve it and lose it, but the most important thing for the child is, whether they can walk or not, that they are able to move around and explore their environment, fully access their home, nursery/school and leisure facilities and if wheelchair-dependent, ensure transport for their wheelchair where needed.

The use of orthoses is common in neuromuscular disorders to achieve or maintain ambulation.




Maintain symmetrical posture

Almost all non-ambulant children with neuromuscular disorders will develop scoliosis. The age of onset, how severe and how rapidly it progresses varies in different disorders and different children. All children with type 2 SMA will develop scoliosis; many boys with DMD who lose ambulation will develop asymmetry.

Physiotherapy can help, along with other management strategies, to slow down the rate of progression by encouraging ambulation, through positioning, maintaining symmetry through exercise and stretches and ensuring good posture throughout the day.

As the deformity in neuromuscular disorders is caused by weakness, the children rarely need to have postural control when in bed.




Prevent or reduce pain

Direct pain is uncommon in children with neuromuscular disorders, although often reported as a symptom in adults. Pain is most frequently caused by injury, badly fitting splints, poor posture or seating, immobility causing stiffness or pressure, and stiff joints.

Boys with DMD who are taking steroids may complain of back pain. It may be persistent or caused by sudden or specific movements. This must always be taken seriously and the child referred to their paediatrician or GP.

Most pain can be prevented. The treatment of pain in these children is the same as in any other – first, remove the cause. Second, prevent it recurring.

Parental pain from poor manual handling or lack of equipment must also be considered as a major problem in the home.


Revision

The aims of physiotherapy in these children are:


1. To maintain maximum useful function – including respiratory function.

2. Ensure no physiotherapy is painful.

3. Physiotherapy should be targeted and specific – it should be made to fit with daily routine, must be fun and seen to be beneficial.

4. It must not increase the burden of care.

5. Ensure that any care is done in the context of the family.












Musculoskeletal




• Most young children are unlikely to co-operate with a formalised exercise programme so the creative use of toys and play is needed to encourage the child to move and maintain their interest.

• The physiotherapist should spend more time teaching parents, carers and teaching assistants how to handle and position their child so that they can continue therapy outside the physiotherapy sessions.

• Support, reassurance, gaining consent to carry out treatment and dealing sensitively with often highly anxious parents all play a central role in paediatric physiotherapy.

• Being aware of wider influences such as religious beliefs, past experiences, as well as individual coping abilities is all part of successfully managing the child and their family.

• Young skeletons have the potential to heal and remodel rapidly, but muscle imbalance, injury to growth plate through trauma or infections (e.g. meningococcal septicaemia), and certain conditions (e.g. Blount’s disease) may lead to asymmetrical growth and progressive deformity as the child grows.

• The treatment of common conditions, such as developmental dysplasia of the hip (DDH) and congenital talipes equinovarus (CTEV), combines this remodeling ability of the growing skeleton with an understanding of the laws governing the remodeling of bone, which state that by improving the biomechanical environment, abnormal growth patterns may be reversed–Heuter–Volkmann law (Rauch 2005).





Normal variants




• If the presenting problem is symmetrical, symptom-free, without stiffness or systemic involvement and there is no skeletal dysplasia (refer to 5 ‘S’s’ in assessment volume), it is probably a normal variant and requires no intervention.

• The most common causes of concern are in toeing, bowlegs (genu varus), knock-knees (genu valgus) and flat foot (planovalgus).

• The role of the physiotherapist in these conditions is to rule out anything more sinister and then monitor the child’s development and functional abilities whilst reassuring the parents that they are likely to resolve as the child grows.








Abnormalities of the hip


Developmental dysplasia of the hip




• This term describes the spectrum of hip instability ranging from a shallow (dysplastic) acetabulum to the irreducibly dislocated hip.

• In the infant DDH may present as instability, in a toddler as a limp, and in an adolescent as exercise-induced pain.

• Conservative treatment is likely to be successful only if the diagnosis is made early.

• However, normal hips may be unstable at birth because of ligamentous laxity and stabilise within the first couple of weeks of life so require no treatment.

• The principles of treatment are the same at any age and, put simply are: ‘Get it down, Get it in, Keep it in, Monitor’.

• Hips that remain unstable or are dislocated are treated with harnesses or splints which aim to hold the hip in its reduced position of abduction and flexion.

• The most commonly used splint is the Pavlik harness, which allows controlled movement.

• Often it is the role of the physiotherapist to apply the splint and, essentially, to monitor the baby closely whilst in the harness.

• The harness will need frequent adjustment as the child grows to reduce the risk of avascular necrosis and the parents will need to be advised to ensure their baby keeps kicking as failure to do so may indicate femoral nerve palsy.

• In infants over the age of 4–6 months, closed reduction is usually required and the hip held in a hip spica cast for some months.

• The older the child becomes, the less likely it is that reduction by closed methods will succeed and open reduction, together with bony realignment and hip spica application, is necessary.

• Open reduction becomes more difficult and less successful in the older child and so surgery is often not undertaken over the age of 6–8 years in bilateral cases and over 8–10 years in unilateral.

• Physiotherapy involvement in these children will include advising the parents on manual handling and positioning the child in the spica and providing information on suitable buggies/chairs/car seats.

• On spica removal, physiotherapy will be targeted at regaining range of movement and muscle strength and, depending on the age of the child, re-education of gait.

• Passive movement of the knee should be avoided due to the risk of supracondylar fracture but the child should be encouraged to move as normally as possible.






Legg–Calve–Perthes disease

This condition is characterised by the development of AVN of the proximal femoral epiphysis and, once established, follows a relatively well-defined path lasting 3–4 years. This entails collapse and fragmentation of the ossific nucleus of the femoral head followed by healing with revascularisation and regeneration of the bony epiphysis. Prognosis is generally good, particularly of young children and those with partial femoral head involvement. However, during the collapse and fragmentation stages, femoral head deformity occurs.

If a child between the ages of 4 and 8 years complains of aching or pain at the hip or knee, walks with a limp and shows reduced range of hip movement, Perthes disease should be suspected and X-rays requested to confirm this diagnosis.

The primary aim of physiotherapy in these children is to maintain range of movement (particularly hip abduction and extension) through stretches, active exercise and positioning. This will encourage sphericity of the femoral head and hence reduce the likelihood of secondary acetabular dysplasia. Sporting activity may be reduced, particularly those that stress the joint such as trampolining or contact sports, but the use of crutches and/or wheelchairs should be avoided because they promote the adducted and flexed posture that you are trying to avoid. Hydrotherapy is an excellent medium to increase range of movement without placing undue stress on the joint.

The role of operative treatment is controversial. Some surgeons prefer to perform surgery early to prevent deformity secondary to femoral head collapse whilst others advocate later intervention to correct deformity. Postoperatively, physiotherapy will be needed to mobilise and strengthen the limb and re-educate gait.




Slipped upper/capital femoral epiphysis (SUFE)

As this is a fracture through the physis it can be missed on X-ray until it allows the epiphysis to displace on the femoral neck. If a prepubertal child (more commonly boys) complains of hip or knee pain with reduced range of hip movement on assessment and a leg which rests in an externally rotated and shortened position, X-rays should be requested (including lateral views) to rule out SUFE. Most slips are pinned in situ and the role of the physiotherapist is to regain range of movement, strength and re-educate gait postoperatively.






Abnormalities of the knee


Knee pain

Pain or aching around the knee is a relatively common complaint amongst children, particularly those who engage in sport or during rapid periods of growth when traction injuries may occur. As mentioned, referral of pain from the hip, particularly SUFE, should be excluded. Swelling and pain in the knee can also be caused by juvenile rheumatoid arthritis, infections in the knee joint (septic arthritis), and certain types of bone cancer, including osteogenic sarcoma.




Osteochondritis dissecans

The child will complain of localised tenderness and locking of the joint if a loose body occurs. The prognosis is better in children than adults. Management is initially rest, ice and isometric exercises followed by a progressive exercise programme to regain range of movement and muscle strength and to encourage a gradual return to full activities.




Osgood–Schlatter’s disease (traction apophysitis of the patella tendon insertion)

The child will complain of pain, swelling and localised tenderness over the tibial tubercle. Initial management is again rest and analgesia. This is a self-limiting condition but ice, taping to reduce the pull of the quadriceps and hamstring stretches can be helpful in managing the symptoms.




Patellofemoral pain (often due to patello maltracking)

As in adults, taping and quadriceps strengthening (particularly VMO) can be very effective.






Abnormalities of the foot and ankle


CTEV

This is commonly known as club foot, and is a deformity of unknown aetiology, in which the foot is in an equinovarus position. Physiotherapy input will depend on whether this deformity is postural or structural.




Postural/positional

Bony anatomy of foot is normal, but foot has been held in an abnormal position in utero.

The foot will usually correct spontaneously but the carer can be shown appropriate passive stretches.




Structural/rigid




• Bony anatomy of foot is abnormal.

• Triplanar deformity with hindfoot equinus and varus, midfoot cavus and forefoot adduction and supination.

• This may be idiopathic, neuromuscular (e.g. spina bifida) or syndromic (e.g. arthrogryposis).

• There are various scoring systems, but the Pirani scoring system is reliable, quick, and easy to use, and provides a good forecast about the likely treatment for an individual foot. It records deformity on a scale of 0 (full correction) to 6 (severe deformity) (Dyer & Davis 2006).



Management consists of serial casting to correct the various components of the deformity. This is commonly carried out by a physiotherapist and commenced as early as reasonable after birth. The most universally recognised method of doing this is the Ponseti method (specific manipulation and casting technique, followed by early Achilles tendon tenotomy and the use of boots and bar to maintain the corrected position up to the age of 4 years). Compliance with treatment may be more difficult as the child gets older but failure to do so is associated with a higher relapse rate. This method is successful in 95% of feet, avoiding formal surgical release, although percutaneous tenotomy is usually required. Tibialis anterior transfer can be used to correct dynamic supination in toddlers.




Congenital vertical talus (CVT)

CVT presents as a ‘rocker bottom’ foot as the navicular dislocates dorsally on the talus and the head of talus can be felt in the sole of the foot. These feet can also be managed with casting and early results of reverse Ponseti plastering, followed by wire fixation, are promising (Dobbs et al 2007).




Tarsal coalition

Presents as a stiff, painful flat foot and the child may have difficulties walking and running. Physiotherapy will not improve these children but the bar can be resected. In these instances, physiotherapy may be needed to regain range of movement and re-educate gait postoperatively.




Severs disease

Presents as heel pain related to activity. Calf muscle stretches are the mainstay of treatment.






Upper limb abnormalities

Function must be the most important consideration when managing abnormalities of the upper limb. Children cope very well with disability and adapt quickly.


Radial club hand

Commonly associated with other congenital anomalies (e.g. VACTERL syndrome). Physiotherapy management is serial plastering as club foot and splinting.




Radioulnar synostosis

Usually presents some time after birth with fixed forearm rotation. Physiotherapy will not increase the range of movement but input is usually required to assess which position is most functional for the child as osteotomy can change the fixed position but not restore range of movement.




Limb length discrepancy

Limb length discrepancies may be caused by congenital deficiencies or occur secondary to infection, vascular injury, trauma, neurological problems, resection of tumours or conditions such as Ollier’s disease.

Management will depend on the amount of shortening predicted at skeletal maturity, the stability of adjacent joints and the wishes of the parents and child.


• A limb length discrepancy of under 2 cm does not require intervention unless the child is complaining of symptoms. In this case, a 1 cm raise can be accommodated within the shoe.

• For a discrepancy of up to 5 cm the family has two choices:

– A shoe raise: in general, the raise should not be the same as the measured discrepancy, as this will result in problems with foot clearance, nor anything over 5 cm as this becomes too heavy to be functional.

– Epiphysiodesis or plates to ablate/slow the growth of the longer leg so that the legs are equal by the time the child reaches skeletal maturity.

• For a discrepancy over 5 cm the options are:

– Limb lengthening with an external fixator

– Combination of limb lengthening and epiphysiodesis

– Extension prosthesis

– Amputation and prosthesis.



Physiotherapy plays an important role in the management of children undergoing any of these procedures. Whilst the intensity and methods may vary, the aims for each are:


• Preoperative planning:

– To ensure realistic expectations of the child and family

– Liaison with school and relevant local services

– Provision of wheelchair and any equipment required.

• Postoperative management:

– Maintain joint range of movement

a. Use of splints for joints above and below

b. Active and passive exercises

– Encourage functional activity

– Weight bearing as indicated in postoperative notes

a. This is usually full weight bearing as axial loading is important for osteogenesis

b. Children with congenital causes of limb length discrepancy frequently have upper limb abnormalities and so crutches/walking frames may need adapting

– Transfer practice including bed to chair, on/off floor, stairs

– Independence in activities of daily living.








Spinal abnormalities


Obstetrical brachial plexus palsy (OBPP)

A birth injury due to a tearing force on the cervical nerve roots caused by extreme traction of the head from the shoulder girdle during delivery, resulting in a flail upper limb. The most common type is Erb’s palsy (paralysis of nerve fibres from C5–C6). Risk factors include overweight babies (particularly those requiring forceps or ventouse extraction), small babies with breech presentation, prolonged second stage of labour or a previous child with OBPP.

All limbs should be examined to exclude quadriplegia, although bilateral OBPP has been reported. A full assessment with muscle testing can then be undertaken 48 hours after delivery to differentiate the patterns of paresis and determine the nerve roots damaged. Most children achieve full recovery (Eng et al 1996).

Physiotherapy management will consist of:


• Regular assessment of range of movement and muscle power.

• Passive stretches to prevent muscle and joint contractures (hand, wrist, forearm and elbow from birth and shoulder around the age of 5 days). Stretches are very specific and so, whilst the family can be taught them, it is advisable that regular contact is maintained by the physiotherapist (APCP 2001).

• Tactile stimulation.

• Weight-bearing exercises through the affected limb when indicated.

• Referral on to a specialist centre for consideration of surgery if return is not noted by the time the child is 3 months old.

• Advice to encourage awareness and use of the affected limb after 6 months of age.






Congenital muscular torticollis

Torticollis is a descriptive term of abnormal posture in which the head and neck are held in side flexion towards the affected side with rotation of the head to the opposite side. There have been more than 80 causes postulated for torticollis. An alogorithm for differential diagnoses was developed by Ballock and Song (Ballock and Song 1996).

Physiotherapy management entails:


• Positioning to improve head position and muscle length and skull shape

• Encouraging active movement to address the muscle imbalance

• Strengthening overstretched muscles through use of postural reactions as the baby gains head control (e.g. head-righting reflex)

• Educating parents on handling, playing and positioning of child’s equipment to encourage the desired movements.



Torticollis usually resolves without long-term effects but surgical release may be necessary if restriction of movement persists at the age of 1 year. Following surgical release of the sternomastoid muscle, passive movements may be started by the physiotherapist from 24 hours postoperatively. These should be carried out with the child supine, the shoulder girdle stabilised and gentle traction applied. The parents can be taught these preoperatively and take over from the physiotherapist when able. A child may also be given a collar for support and comfort in the first few weeks postoperatively. Active exercises are also important to redress the muscle imbalance and the child will need verbal and visual prompts to correct their head position. There may be some short-term visual disturbance until the eyes have accommodated to the improved head position.




Positional plagiocephaly

This occurs when a baby spends prolonged periods resting in one position. The child may present with an apparent torticollis and an asymmetrical posture but this will be due to difficulties moving off the flattened skull rather than restriction in passive movement. As movement becomes more difficult it increases the flattening and perpetuates the cycle. Physiotherapy is therefore aimed at restoring active movement by encouraging the baby to turn its head using toys and mobiles and ensuring frequent position changes, including supervised ‘tummy time’ in the first few months of life. It is also important to encourage the baby’s general motor development (Hutchison et al 2004).

There is increasing interest amongst parents in the use of helmets to reshape their baby’s heads. Their use remains controversial as the majority of heads recover their shape as babies become more active. However, they may have a place in the more severe or resistant cases.




Scoliosis




• Deformity is multiplanar and includes a rotational component.

• Aetiology may be congenital (underlying bony malformation), neuromuscular, syndromic or idiopathic.

• Back pain associated with scoliosis may be associated with an acquired cause such as infection or tumour.

• Treatment depends on the severity and curve progression – it varies from observation, through bracing, to surgery.

• Physiotherapy management for the idiopathic scoliosis may include exercises (controversial) and postural advice.

• Physiotherapy for the neuromuscular scoliosis will include positioning equipment for lying, sitting and standing.










Motor disorders

This section explores the medical and surgical management of the altered tone found in motor disorders covering focal and more generalised management including reversible and nonreversible changes that can be brought about through treatment (Figure 1.4).
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Figure 1.4 Management of increased tone.


Physiotherapy intervention is covered in Chapter 5 in this volume.


Oral medication


Spasticity management


Baclofen

Baclofen works by binding to GABA B receptor sites to inhibit the release of excitatory neurotransmitters at the spinal cord level. It is the drug most commonly used in paediatrics for spasticity management. Side effects can hinder increase in dose to an effective level, e.g. drowsiness, difficulty concentrating at school, increased dribbling, decreased truncal tone and therefore reduced stability.




Benzodiazepines

Diazepam is the most commonly used and works by creating an inhibitory response at the reflex arc. It is particularly helpful in reducing painful spasms that may produce insomnia.




Dantrolene

Dantrolene works at the muscle level and inhibits the release of calcium ions from the sarcoplasmic reticulum, which reduces the force of the muscle contraction. Its greatest effect is on fast twitch muscles. Dantrolene is metabolised by the liver creating a risk of hepatotoxicity. Regular monitoring of liver enzymes is recommended when using this drug.




Alpha-2 adrenergic agonists

Tizanidine is the most commonly used alpha-2 adrenergic agonist, which acts at the level of the brain and spinal cord. It also carries the risk of hepatotoxicity and so regular monitoring of liver enzymes is recommended (Gage et al 2009).






Dystonia management

Trihexyphenidyl is an anticholinergic on the CNS, i.e. it blocks the effect of acetylcholine, therefore re-establishing a balance between excitatory acetylcholine, and inhibitory dopamine. Many side effects are associated with this drug, which again influences the ability to increase the dose. Side effects include urinary retention, constipation, blurred vision, and dry mouth (which may be beneficial if there’s a lot of drooling) – they may need to reduce use of hyocine patches if being used.




Intrathecal baclofen (ITB)

Baclofen is delivered to the intrathecal space in the spine via an implanted drug pump surgically inserted into the abdomen. The pump is programmable so dose and timing can be preset. Before an ITB pump is inserted, the child is assessed by the multidisciplinary team and clear functional goals are set.

ITB is usually considered for children of GMFCS levels IV–V with generalised spasticity, dystonia or mixed picture, for pain relief, caregiver satisfaction and ease of care. However, in some centres ITB has been successfully used in ambulant patients (GMFCS LEVEL III).

A test dose tends to be given in most centres to determine whether the child will respond positively.

Although more invasive, the advantage of ITB in comparison to oral baclofen is that lower doses of baclofen can be administered directly via the catheter resulting in reduced side effects for the child.




Deep brain stimulation

Deep brain stimulation (BP-DBS) is a surgical procedure in which electrodes are implanted to stimulate parts of the brain to reduce involuntary movements and tremors.

It has been shown to be an effective treatment for primary generalised dystonia. However, the effect of this treatment on secondary dyskinesias such as dystonia–choreoathetosis as seen in cerebral palsy is not as clear. The deep brain stimulators consist of electrodes placed in the basal ganglia. The leads are connected by wire to the main implant near the collar bone or abdomen. A generator inside the implant sends electrical pulses through the leads into the brain.

Outcome is usually measured using a dystonia scale and quality of life measure.




Selective dorsal rhizotomy

SDR tends to be performed at L1–S2. The roots are divided into sensory and motor divisions. The sensory roots are stimulated with electrodes and those roots associated with an abnormal response are divided to reduce the sensitivity of the muscle spindle.

Centres often have strict criteria to ensure correct patient selection.

These include:


• Neuroimaging consistent with periventricular leukomalacia

• Spastic tone rather than dystonic

• Evidence of fair selective muscle control and muscle strength

• Ability to co-operate and follow through with long-term therapy programme post-operatively

• Walking is prime method of mobility.








Focal management of spasticity/dystonia


Botulinum toxin

Botulinum Toxin A is indicated for the treatment of focal spasticity (Delgado et al 2010). There are two preparations available commercially for use in paediatrics (Dysport and Botox).

Botulinum Toxin A is injected into the muscle usually under sedation or whilst using Entonox in the paediatric population. The effects can be seen 12–72 hours postinjection, but are usually maximal around 2–3 weeks postinjection.

The toxin is injected as close as possible to the motor end plate, and internalised into the nerve ending, which inhibits the release of acetylcholine, causing temporary denervation, resulting in reduction of muscle tone in the injected muscle.

Injection of the toxin is recommended to be carried out with the guidance of US or EMG. The child is usually sedated and in some cases injections take place in theatres under a general anaesthetic.

The dose available to use is limited based on patient weight, so it is important to prioritise the muscles that are interfering the most with function. Setting functional goals with the family and members of the local team is essential to ensure optimal choice of muscles.




Phenol injections

Phenol can be injected directly onto the nerve with electrical stimulation to aid guidance. The phenol causes a neurolysis, which causes denervation with a reduction in afferent and efferent impulses. The phenol neurolysis can take 10–60 minutes to occur and can be painful, and is therefore carried out under general anaesthetic (GA). Phenol blocks generally last 3–12 months and are done on superficial nerves, e.g. obturator nerve.




Alcohol injections

Alcohol can be injected into the muscle to cause denervation. They can be painful and are done under GA, and are usually done for larger muscles.




Orthopaedic surgery

This can be either single or multilevel depending on the needs of the child. Surgery can involve soft tissue lengthening, muscle transfer or bony surgery to correct lever arm dysfunction.








Cardiorespiratory management


Background




• The main goal of physiotherapy is to maximise cardiorespiratory function in children by treating or preventing cardiorespiratory problems.

• This is usually achieved by assisting with the removal of tracheobronchial secretions, removing airway obstruction, re-expanding areas of collapsed lung, reducing airway resistance, optimising gas exchange and reducing the effort of breathing in children with respiratory distress (Wallis and Prasad 1999).






Non-intubated children




• Treating sick children can be very challenging at times.

• It may be necessary to use persuasion and distraction with things like games, songs, storybooks and rewards to build rapport and engage the child.

• It may also be appropriate to involve and direct play specialists to help with physiotherapy treatment, if they work on the ward.

• A non-intubated child could be referred to cardiorespiratory physiotherapy for a number of reasons, including:

– Post-surgery: this may range from seemingly simple procedures in patients with or without underlying chronic respiratory disease to major surgery that might also involve the respiratory muscles themselves.

– Acute lung infections in otherwise healthy children or those with underlying chronic respiratory or neurological disease.

– Parapneumonic effusions that require drainage and re-expansion of the resulting collapsed lung.

• Generally, the main problems identified during assessment relate to retention of sputum, loss of lung volume and increased effort of breathing with visible signs of respiratory distress.

• Physiotherapy treatment techniques used to address these problems are similar to those used in adults, but will need to be modified to be effective in children.

• It is important to remember that the diaphragm is the main muscle of respiration in babies and small children and that it has less fatigue-resistant muscle fibres (Type 1) compared with adults (Keens and Lanuzzo 1979).

• In the sicker non-intubated child with respiratory distress, care should be taken to preserve the function of the diaphragm in order to avoid further deterioration and possible intubation.




Breathing exercises




• Deep breaths help to re-expand collapsed areas of lung and assist with secretion clearance by getting air behind sputum.

• As with adults, mobilisation should be used where possible, especially in the low-risk patient (Bourn and Jenkins 1988).

• In older children, this could be achieved by sitting over the edge of the bed, sitting out of bed or going for a walk.

• If mobility is restricted (usually for surgical reasons) things like incentive spirometers could be considered.

• In younger children, active play, depending on age, ability and postoperative restrictions, should be encouraged.

• Alternatively, blowing games with the child sitting upright could be used, e.g.

– Blowing bubbles

– Blowing into cups of liquid (not soapy!) with straws to make bubbles

– Blowing paint around paper with a straw

– Singing songs and getting them to join in

– Reading stories and getting them to join in, particularly stories with huffing and puffing like the well-known story about the 3 little pigs.






Huffing and coughing




• Forced expiration techniques or huffing assists with sputum clearance by moving sputum from the peripheral to the more central airways where it can be cleared with a cough.

• Huffing from mid to low lung volume can be taught to children as young as 3 years of age and is a very effective airway clearance technique (Pryor and Webber 1979, van der Schans, C. P. 1997).

• Some children may have difficulty maintaining an open glottis, if this is the case, a tube like a cardboard peak flow tube may be used.

• It is important to note that young children are unable to cough to command effectively.

• Children are often unable to expectorate and usually swallow their secretions.

• Getting children to laugh is a good way to encourage coughing and can often be achieved by playing games or tickling the child.

• In babies, changing position, like putting them over your shoulder and patting their back or bouncing them up and down on your lap might encourage them to cough.

• If they are able to sit unsupported then playing games and getting them to move about might work.






Manual techniques




• In sicker, less mobile children positioning with percussion, which is rhythmic clapping to the affected areas of lung, is a widely used and well-tolerated technique (Tudehope and Bagley 1980).

• It is often used clinically in non-intubated children.

• The aim of percussion is to loosen bronchial secretions, encouraging the child to cough spontaneously.

• Contraindications to the use of percussion are the same as in adults.

• There are various ways of performing this technique depending on the age of the child.

• In small babies, the smaller Palm Cups® percussors or three fingers with the middle finger raised to overlap the first and third fingers (tenting) can be used.

• In bigger children, the bigger Palm Cups® percussors or a single cupped hand can be used.

• It is advisable to use a thin layer of clothing, towel or blanket to protect the child’s skin.






Suction




• In non-intubated children, suction should only be used when secretions cannot be cleared by any other means and when they are clearly detrimental to the child’s condition, e.g. obvious signs of respiratory distress, decreased saturations and increasing oxygen requirement.

• Nasopharyngeal suction in side lying with the child restrained is usually the treatment of choice to minimise the risk of vomiting and aspiration.

• If suction is used then it should be performed quickly with the smallest catheter required to be effective and the lowest suction pressure possible.

• Both the child and the parents will need to be given lots of reassurance.

• It is advisable to have supplemental oxygen and resuscitation equipment on hand.

• Remember that it takes time to build up trust with the family and the child, therefore, where possible, continuity of care is important for all involved.






The paediatric intensive care unit (PICU)




• On average, there are nearly 16 500 admissions to PICU in the UK each year.

• Of these, nearly half are children less than 1 year of age.

• About 60% require mechanical ventilation.

• Most children stay in PICU for 2 days or less.

• The main reasons for admission are cardiovascular, respiratory or neurological problems (PICANet 2010).

• The PICU environment can be hugely overwhelming and stressful for those who have not experienced it before.

• There are lots of factors contributing to this (Box 1.1).

• It is important to appreciate that acutely ill children can change very quickly.

• Not only do they have the potential to deteriorate very rapidly, but they also have a tendency to improve rapidly.

• This makes PICU a very challenging and rewarding environment in which to work where excellent clinical reasoning and problem-solving skills are essential.




Box 1.1 Some of the stressful factors associated with PICU




• Stressful environment, lots of flashing lights and noise

• Presence of parents

• Often immediate intervention is required

• PICU is an emotional area

• There are many people involved in the MDT

• It can seem scary

• There is a lot of equipment for a very small child

• The problems are complex

• Decisions have to be made about whether to treat or not








Intubation and ventilation




• Although they can be intubated orally, children often have nasal endotracheal tubes, which are uncuffed.

• Unlike adults, the narrowest part of the upper airway in babies and children is the circular cricoid ring, so a good seal is possible without a cuff.

• Although uncuffed tubes are thought to be less damaging to the tracheal mucosa, if they don’t fit well, there is the potential for substantial endotracheal tube leak.

• This can affect accuracy of ventilation delivery, monitoring of the patient (Main et al 2001) and can also complicate physiotherapy, particularly when trying to interpret sounds during auscultation.

• Intubated and ventilated children and infants are particularly vulnerable to respiratory complications.

• They are also frequently pharmacologically sedated and paralysed, which means that they have no cough reflex.

• Secretion clearance can be a problem in these children and regular physiotherapy assessment and treatment is very important.

• Depending on assessment findings, physiotherapy treatments may consist of positioning, manual hyperinflations, saline instillation, chest wall vibrations and suction.

• Contraindications and precautions for the use of these treatment components in children are generally the same as in adults.






Positioning




• There are many reasons for using positioning as part of physiotherapy treatment.

• In terms of respiratory function, the supine position has been shown to have the least advantages (Dean and Ross 1992).

• Prone positioning is thought to have the most advantages (Pryor and Prasad 2008).

• Due to the association of prone positioning with sudden infant death syndrome, it should only be used when the child is being monitored (Southall and Samuels 1992).






Ventilation and perfusion




• In adults, both ventilation and perfusion are preferentially distributed to the dependent lung.

• In order to achieve optimal oxygenation the diseased lung is placed uppermost.

• Children and infants are different in that they ventilate best in the uppermost, non-dependent regions of the lungs (Davies et al 1985), but perfuse the dependent areas of the lungs best, creating a mismatch in ventilation and perfusion (Bhuyan et al 1989).

• To achieve optimal oxygenation, the good lung should be placed uppermost (Heaf et al 1983).

• However, if the physiotherapy goal is to improve ventilation and facilitate secretion clearance of the diseased lung using positioning and postural drainage, the child should spend a proportion of time with the diseased lung uppermost.

• It is important to note that this position may not be tolerated well and oxygen and ventilation settings may need to be adjusted to achieve this goal.

• There is also the risk of rapid deterioration of the child’s respiratory status.

• As with all practice, the physiotherapist would have to clinically reason their decision based on the stability, tolerance and therapeutic goals for the individual patient in conjunction with the multidisciplinary team.






Manual hyperinflation (bagging)




• This technique is performed using an open-ended 500 mL bag in infants and smaller children or 1 L bags in older children.

• It usually involves giving a long inspiration with an inspiratory pause followed by rapid release of the bag.

• This is thought to recruit collapsed lung units and increase expiratory flow moving secretions from the peripheral to the more central airways (Maxwell and Ellis 2003).

• Inflation pressures should be monitored using a manometer in the circuit and should not exceed 10 cmH2O above the peak ventilator pressure.






Chest wall vibrations




• Chest wall vibrations are rapid compressions applied to the chest wall at the start of expiration with a continued oscillatory pressure until expiration is complete.

• In intubated infants and children they are usually performed in conjunction with manual hyperinflation.

• Current research in this area has shown that chest wall vibrations have the potential to augment expiratory flow in order to move secretions from the peripheral to the more central airways where they can be cleared by suction (Gregson et al 2007).

• It has been shown that each physiotherapist has their own unique way of performing chest wall vibrations which is highly repeatable within treatments.

• However, there is huge variation between therapists in magnitude and duration of the chest wall vibrations as well as in the amplitude, number and frequency of oscillations within them (Shannon et al 2009).

• In order to be maximally effective and safe, timing between the chest wall vibrations and the manually delivered breaths should be optimal (Shannon et al 2010).






Saline instillation




• Instilling saline into the endotracheal tube of ventilated patients aims to loosen thick or sticky secretions and assist with their removal using suction (Schreuder and Jones 2004).

• Evidence supporting or refuting this practice is variable and conflicting.

• However, many experienced physiotherapists believe saline instillation to be well tolerated and regularly use saline in their treatment of infants and children.

• The reasons for doing this are to assist with secretion clearance and to avoid narrow endotracheal tubes and suction catheters blocking off.






PICU summary




• As with all physiotherapy practice, it is important to remember that constant reassessment and evaluation is necessary throughout physiotherapy treatment of children and infants in intensive care.

• For more detailed information regarding paediatric assessment and treatment, please refer to Pryor and Prasad (2008, chapter 10).
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Appendix 1.1


Appendix 1.1 WHO framework for measuring health and disability

Assessment measures available are listed in the categories specified in the WHO International Classification of Function.

This is by no means a comprehensive list, but indicates some of the more commonly used assessments currently in use in tertiary centres around the UK.


Body structure/function:

Goniometry

Modified Ashworth Scale

Modified Tardieu

Gait analysis – Edinburgh Visual Gait Score, Observational Gait Scale, Physician Rating Scale

BFM/Barry Albright

Pain scales: Wong–Baker, VAS

Goal Attainment Scale (GAS)

SCALE/SMC

Activity/participation:

Functional Mobility Scale (FMS), Gillette

Paediatric Outcomes Data Collection Instrument (PODCI)

Gillette Functional Assessment Questionnaire (FAQ)

GMFM

Gait analysis

PEDI

COPM

CPCHILD

WeeFIM

GAS
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Case Study 1.1


Respiratory


Background



• Baby A was a neonate who was 1 day old.

• She was born at 41/40 weeks gestation in the hospital car park before being admitted to NICU.

• It was thought that she had most likely aspirated meconium during birth and was being treated with antibiotics.

• The medical plan for Baby A, should she continue on this worsening trend, was to commence nitric oxide, use HFOV (high-frequency oscillatory ventilation) and refer her for ECMO.

• Baby A was referred via an emergency bleep for urgent physiotherapy assessment and treatment as she was deteriorating rapidly from a cardiorespiratory point of view.






Assessment



• Her mother was not present on our arrival to gain consent.

• On assessment Baby A was supine as she had just had an urgent chest X-ray.

• She was nasally intubated and ventilated using pressure control ventilation. A high peak pressure was required due to her age (PIP = 25 PEEP = 5). Respiratory set rate of 60.

• She was pharmacologically sedated and paralysed.

• Baby A required inotropes to maintain her blood pressure – her beside chart showed that these were on an increasing trend.

• Her fluid balance was acceptable, as was her urine output.

• Her oxygen requirement had dramatically increased throughout the course of the morning and was currently 80%.

• She was struggling to maintain acceptable saturations, her pO2 was low and her pCO2 was climbing.

• She also had a worsening respiratory acidosis.

• The nurse looking after Baby A said that she was finding it difficult to obtain much on suction, even with saline.

• The nurse of the previous shift had reported some small sticky dark plugs of sputum especially on turning.

• Baby A was not tolerating intervention particularly well with some episodes of desaturation and associated bradycardia.

• An urgent chest X-ray revealed opacification in both the right and left upper lobes. Air bronchograms were present in both the right and left main bronchi.

• Palpation assessment showed that she had reasonable chest expansion, with no palpable secretions.

• On auscultation, she had very quiet breath sounds throughout both sides with bronchial breath sounds in her upper chest areas. There were no added sounds.

• In conjunction with the MDT caring for this baby, the physiotherapist thought that Baby A’s main problems were:

– Secretion retention. Baby A was pharmacologically paralysed so did not have a cough reflex to move secretions for clearance on suction

– Loss of lung volume as a result of the collapse/consolidation in her upper lobes caused by a combination of mucous plugging and resolving infection

– High oxygen requirement with associated high ventilation pressures, both of which are damaging to delicate newborn lung tissue.






Treatment



• As the upper lobes were affected, Baby A was treated in supine. Both sides were treated in turn, with the baby’s head turned to the left to treat the right side and turned to the right to treat the left side.

• Cycles of physiotherapy treatment consisting of:

– saline instillation (varying from a few drops to 1 ml).

– manual hyperinflation using a 500 ml open-ended paediatric bag (as Baby A was a full-term neonate) with pressures of up to 30 cmH2O and 5 cm PEEP

– chest wall vibrations which mimic a cough in the absence of a cough reflex and move secretions via increased expiratory flow from the peripheral to the more central airways where they can be removed by suction.

• Endotracheal suction using a size 7 catheter was performed.

• Copious, thick sticky brown plugs of sputum were obtained.

• 8 suctions were needed in total. Baby A was stable throughout treatment. A reasonable amount of saline was used to avoid plugging off as the sputum was so thick.

• The physiotherapy plan post treatment was to position the baby in prone for 4–6 hours, turning the head from side to side as per normal protocol for a decent rest, and only to suction if required.

• Another physiotherapy session was required after 6 hours and was similar to above again treating Baby A in supine, but only three suctions were required.

• Physiotherapy treatment overall was very effective.

• Breath sounds were much clearer and there was better chest expansion.

• Oxygen was quickly weaned down first to 60% after the first treatment and then to 40% after the second.

• Inotropes were weaned as respiratory function improved.

• Ventilation pressures were also weaned down after the second treatment.

• Paralysing drugs were switched off on the second day, so Baby A was able to cough on suction and was able to be managed by the nursing staff.

• Baby A was extubated onto CPAP 2 days later and was discharged home 13 days later.










Case Study 1.2


Four-year-old boy with cerebral palsy


Background



• 4-year-old boy with diagnosis of cerebral palsy attends clinic. He was referred by local team for advice on management and due to parental concerns.

• Parents would like to know prognosis and their main difficulties are:

– Personal care due to difficulty abducting legs

– Positioning due to extensor spasms.

• He lives with his parents and is dependent on them for all mobility and has a variety of comorbidities such as reflux, seizures and poor cough and swallow.

• He is fed via PEG.

• He is able to communicate happiness or distress, but has no receptive or expressive communication.

• Drug history

– Seizure management medication

– Baclofen to manage tone.

• He attends nursery set up for children with special needs.

• He has input from local services and there has been no regression in his abilities.

• He has had blocks of treatment at the Bobath Centre in the past.

• He has appropriate equipment at home and at nursery for positioning, transfers and personal care.

• He has AFOs for use in standing frame.

• He has not trialled lycra.






Assessment

No previous MRI has been carried out and no investigations to ensure diagnosis of CP is correct.




Objective



• On examination, child presents with mixed pattern of spasticity and dystonia with extensor spasms through legs and trunk, and underlying low tone in trunk.

• He has limited mobility and would be classified as GMFCS V once diagnosis of CP is confirmed.

• There is asymmetry of leg abduction with apparent discomfort with hip movements.

• Wheelchair noted to allow client to posterior tilt and push into extension.

• Parents have good handling techniques.






Plan



• Hip X-ray (children from 30 months with CP or movement disorder should have hip X-ray if not yet walking).

• MRI to ensure presentation of child is consistent with MRI findings.

• Started on trihexyphenidyl to manage spasms (medication for dystonic spasms can be started irrelevant of diagnosis).

• Placed on waiting list for Botulinum toxin injections to hip adductor muscles.

• Review in 3–4 months to assess affect of trihexyphenidyl.






After appointment



• Info from conversation included in report and circulated to all members of local MDT.

• Liaison with local therapy team via telephone about outcome of appointment.

• Discuss whether lycra has been considered in the past and potential for it to be used now.

• Ask for contact details of wheelchair service to provide them with a copy of the report.






Telephone contact with family 2 weeks later



• Results of hip X-ray and MRI fed-back to parents:

• On reviewing hip X-ray, bilateral subluxation was noted and he was placed on the waiting list for joint Neurology and Orthopaedic clinic.

• Results of MRI are consistent with HIE with basal ganglia affected and therefore consistent with diagnosis of CP (if the MRI result was not consistent with CP, the child would be reviewed sooner and results fed-back to parents in person).

• Contact details of team given to parents should they have any queries.

• Info from conversation included in report and circulated to all members of MDT.

• Liaison with local therapy team via telephone.






Review after 4 months



• Trihexyphenidyl has reduced extensor spasms with resultant improvement in personal care; and positioning easier to manage.

• Taken off waiting list for Botulinum toxin injections.






Plan



• Review in 6 months to ensure dose still appropriate and no other complications arising, and to manage hips with Botulinum toxin as and when necessary.

• Parents able to call if concerns arise sooner for an earlier appointment.










Case Study 1.3


Background



• David a 5-year-old boy was admitted to PICU following an RTA head-on
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Chapter 1 Acute paediatrics multiple choice questions










































































































Acute paediatrics multiple choice answers
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