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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


Clinical features

Paediatric neuromuscular (NM) disorders are a diverse group of progressive conditions, characterised by muscle weakness and contractures that include the neck, spine, and jaw.


• Other features of NM disorders:

– spinal deformity, e.g. scoliosis or increased lumbar lordosis

– neck and spine rigidity

– varying degrees of functional limitation

– abnormal gait patterns and/or associated foot postures

– toe walking

– foot drop

– frequent falls

– pes cavus

– developmental delay

– lack of independent mobility

– fatigue

– respiratory involvement

– cardiac problems

– calf hypertrophy, e.g. Duchenne muscular dystrophy (DMD)

– muscle wasting, e.g. type III spinal muscular atrophy (SMA)

– facial weakness

– winging scapulae

– cramp or pain, particularly on exercise.



Children with neuromuscular disorders do not have increased tone, apart from a few who have very rare disorders, or increased tone due to a non-related condition: e.g. an unrelated hemiplegia.

Hypotonic as a term should be avoided, as the terms weak and low tone are frequently used interchangeably; they are not the same.

The conditions vary in many ways, but often the greatest concern for therapists is the rate of progression of symptoms.

An important consideration is the effect of growth; while the underlying condition may be slowly progressive, the increase in height and weight can have a major effect on motor performance and function.

It is important to understand that progressive neuromuscular disorders are frightening for parents and children. The children, especially the weakest ones, will be wary of strangers and may need time before they will co-operate with assessment.




Assessment

This will vary according to age, function, whether an infant, child or teenager is being assessed for the first time or if they are being reviewed.


Subjective assessment




• During the initial assessment, an overview of the onset, progression and major functional difficulties needs to be established.

• Is there any family history of muscle disorders or developmental delay?

• Are the problems getting worse, improving or staying the same?

• If function or power has deteriorated, has this happened gradually or rapidly?

• Is the child experiencing symptoms of nocturnal hypoventilation?

• Weaker children with neuromuscular conditions often suffer from nocturnal hypoventilation, i.e. they under-breathe when asleep.

• To ascertain whether a child may be developing this problem, the following questions should be asked:

– Do they sleep badly (some complain of nightmares)?

– Do they have morning headaches?

– Do they find it difficult to wake or are slow to wake?

– Do they demonstrate morning anorexia (refuse to eat breakfast)?

– Do they experience daytime sleepiness or lack of concentration at school?




Babies and infants




• The following need to be considered when assessing babies or infants:

– Duration of pregnancy; full term?

– Did the baby move appropriately in utero?

– Did they require any respiratory or feeding support in the neonatal period?

– Is the baby making progress in their development?

– Do they have good head control and have they reached their appropriate motor milestones?

– Does the baby interact with parents and their environment?

– Does the baby have good general health or are they prone to chest infections?

– Was the baby born with or have they developed any contractures?






Ambulant children




• When assessing an ambulant child the following need to be considered:

– What age did they walk independently?

– If walking is deteriorating, when did this begin?

– Is walking slower than expected?

– How far can the child walk in terms of time or distance? It may be necessary to specify on a ‘good day’, or when allowed to go at their own pace.

– What limits walking; falls, fatigue, pain?

– What are the major functional difficulties? for example; climbing stairs, getting up from the floor and running.

– Outdoors, can they manage kerbs and slopes?

– Does the child get cramp or pain: and if so where? Are there precipitating factors? Is it most apparent after exercise?

– Have they had previous factures or surgery?

– Are they using any splints or orthotics?

– What exercise and activity do they do?

– Do they swim, ride a bicycle, play football, dance, do gymnastics or participate in any other activities?

– Do they play any musical instruments?

– Do they join in during PE sessions at school?






Non-ambulant children




• When assessing non-ambulant children the following need to be considered:

– Can they sit independently?

– Did they ever walk and if so, when did they lose the ability?

– How do they mobilise?

– Have they any specialist equipment?

– How much are parents carrying or lifting them?

– What are the access issues at home or outside at school or nursery?






Considerations for teenagers




• Onset of disorders in the teenage years can be especially hard – being a teenager is difficult enough!

• There may be conflicting history with parents or playing down of symptoms to feign normality.








Objective assessment

Assessment of infants, children and adolescents will focus on the evaluation of muscle power, joint range and contractures, mobility, posture and function.

In some centres, respiratory function is tested by physiotherapists.

For babies and infants, an assessment of developmental milestones is needed.


Development




• Does the baby have good head control?

• Are they trying to roll?

• Can they get into sitting, or safely lie down once placed in sitting?

• Do they get distressed when placed prone?

• Do they/did they crawl and/or bottom shuffle?

• Can they take weight through their legs when placed in standing?






Muscle power:




• Assessment of muscle power in clinical practice on the whole follows the MRC grading/Oxford scale of 0–5 (MRC 1976).

• Standardised starting positions must be used to ensure reproducibility.

• Pure movements are tested at the neck, trunk, hips, knees and ankles, shoulders, elbows forearms and wrists.

• Rotation movements are not tested, as they are not pure movements. Although strong and often used to compensate for weakness, it is difficult to separate the components of the movement.

• Objective measurement of force using a hand-held dynamometer, also known as myometry, has been shown to be more reliable as a means of measuring muscle power in children (Wadsworth et al 1987) (Figure 1.1).




[image: image]
Figure 1.1 Hand-held dynamometer.

With kind permission of Citec, www.citec.nu.






Joint contractures




• Contractures may be present which can influence joint range of motion.

• Caused by shortening of the muscle and other structures around the joint.

• The muscles can be:

– Fibrosed, due to underlying disease

– Shortened, through lack of movement or muscle imbalance

– Shortened, due to repeated poor posture or a reduced repertoire of movement.

• There are children who have joint hypermobility or a combination of hypermobility and contractures.

• Marked hypermobility can be as debilitating as contractures and should be recorded.

• Contractures are more severe and widespread in non-ambulant children.

• They are apparent at birth in many of the congenital muscular dystrophies, but can occur in all of the neuromuscular disorders over time.

• The site of contractures can be related to the underlying pattern of muscle weakness and to the functional level of the child (ambulant or non-ambulant).

• Contractures are important where they interfere with function.

• The most frequently encountered contractures are:

– Hip flexion

– Ankle, loss of dorsiflexion

– Iliotibial band (ITB)

– Elbow

– Long finger flexors

– Loss of supination

– Knee

– Neck and spinal rigidity

– Mid-foot, leading to pes cavus deformity.






Measurement of joint range




• Commonly joint range is measured using goniometry.

• Standardised starting positions and measuring methods need to be defined to ensure repeatability.

• It is also very important to know what constitutes ‘normal’ range when considering the presence of reduced joint range.

• Neck range of movement and spinal mobility are routinely assessed.

• Hamstring range is measured routinely recording the popliteal angle. However tighter hamstrings are a prerequisite for children with pelvic weakness, to ensure the highest level of function.

• Hamstring tightness is not considered to be a problem unless it is associated with collagen disorders, e.g. Ullrich congenital muscular dystrophy (CMD) or Bethlem CMD.






Mobility




• When a child is ambulant, timed tests are used to provide quantitative measures of mobility.

• With the timed 10 metres, the child is instructed to ‘go’ as fast as they can.

• More recently, the 6 minute walk test (6MWT) has been introduced (Li et al 2005). Distance is measured over a course, recommended to be 25 metres long, and continued for 6 minutes with the distance walked being recorded.






Posture




• Descriptions of neck/spine posture in sitting and neck/spine and leg posture in standing are recorded.

• X-rays are taken when necessary.

• The following need to be noted in sitting and standing:

– In sitting, is there a scoliosis, kyphosis, increased lordosis in the spine?

– Is there spinal rotation or rib humps?

– Are the shoulders level?

– Is there winging of the scapulae?

– Is the pelvis level?

– Are waist creases and contours symmetrical?

– Is the head held straight or tilted?

– In standing, is the pelvis level, and does the spinal posture change.

– Is there asymmetry of the legs?

– Does the child have normal foot posture or pes cavus/pes planus?






Function




• Function in neuromuscular disorders is assessed using a functional scale.

• The scales used will depend on the preferences of the centre, the diagnosis and the functional level of the child.

• The main areas that are tested:

– lifting the head

– rolling

– getting to sitting from lying

– crawling

– standing up from the floor

– standing on one leg

– hopping

– jumping

– getting up and down steps/stairs.






Teenagers




• For a teenager reviewed over many years, who has never walked or lost ambulation, assessing power and contractures will provide information that they and their parents/carers will already know, i.e. that they are weaker and more contracted.






Parents and siblings




• It is important to consider whether this is a disorder that may also affect a parent or sibling.

• The following signs may be observed in parents and siblings and may help to give clues to help the formation of a diagnosis:

– Elbow contractures, TA tightness, long finger flexor tightness (Bethlem CMD)

– Facial weakness (fascioscapular-humeral MD)

– Calf hypertrophy (carrier of DMD – females)

– Pes cavus (Charcot–Marie–Tooth).








Summary




• Weakness and contractures are the major barriers to function.

• Many children will have or develop respiratory compromise.

• Many children will have spinal asymmetry that may require corrective surgery.

• It is not appropriate to keep assessing power and contractures in the older, weakest non-ambulant teenagers.

• Progressive disorders are frightening and the fears and anxieties of the parents and children will need to be managed in a sympathetic manner.








Musculoskeletal




• Assessment of a child requires an understanding of normal growth and development of the musculoskeletal system as well as an awareness of potential red flags.

• It is important to involve the whole team, family/carers and the child in all discussions from the outset, so that consequent management aims are realistic, relevant and achievable.

• Whilst both adults and children will attend the initial assessment with an element of anxiety, this tends to predominate in children and it can be harder to reason with them.

– Ensure that the environment and assessment are as non-threatening and friendly as possible.

– Assessment should be undertaken with the parent/carer in close proximity, often with the child on their lap.

– Clear explanations should be given before undertaking any testing procedures.




Subjective assessment


Birth history




• Health of mother and baby during pregnancy including any medication taken

• Gestational age of baby

• Labour and delivery process

• Postnatal problems or care needed.






Development




• Unusual childhood illnesses

• Developmental milestones: e.g. at what age did the infant first roll, sit or walk (Sheridan et al 2008)

• Information regarding school (as appropriate):






Family history




• Number, age and health of siblings

• Similar presentations within family.






Parent/carer concerns




• Take their concerns seriously, as their instincts are often accurate and may help focus your assessment.






Pain




• The manner in which a child expresses pain will depend on their age and may manifest in the following ways:

– Altered sleep patterns and feeding

– Distress on handling or movement of the affected area

– Continuous crying in the presence of severe pain

– Avoidance of moving the affected part or altered function, e.g. limping

• A child may only be able to give a vague description and localisation of pain

• Be aware of underplaying or exaggeration of symptoms in adolescents wanting to either participate in or avoid sports or other activities.

• Various pain assessment tools are available depending on the age and cognitive ability of the child, e.g. pain faces scale (Hicks et al 2001), paediatric pain profile (UCL, ICH, RCNI 2003).








Objective assessment


Baby




• The most rapid period of growth and development occurs in the first 18 months of life.

– By 2 years a child is already approximately half their adult height.

• A fastidious approach is vital as infants tend to be unable to indicate where problems are or to comply with assessment.

• Undress the whole child, irrespective of the referral, to avoid missing any orthopaedic problems or diagnostic clues.




Observation




• Overall size and proportion of child

• Count number, and check separation, of toes (indications of congenital abnormalities)

• Asymmetries (postural deformities are frequent in neonates and may occur as a result of intrauterine pressure or positioning)

• Any baby with asymmetries may have an increased risk of hip dysplasia

• In particular, note any:

– Plagiocephaly (flattening of the skull)

– Torticollis (asymmetry of neck movement)

– Postural foot deformities






Movement and functional strength




• Spontaneous movement patterns

– Reduced movement of any joint can be indicative of septic arthritis

– Reduced movement of an upper limb may indicate Erb’s palsy

– Passive range of movement

• Joint range will change with age and so the therapist should refer to texts for normal ranges in infants

– In the newborn, joint position will be affected by intrauterine position, i.e. lateral hip rotation, knee and hip flexion contractures, and excessive dorsiflexion are common (Staheli 2008).






Spine check




• A baby’s spine should be straight with a single C-shaped curve. Scoliosis is always abnormal in a baby and should be investigated.

• Look for skin changes such as hairy patches, birth marks, café-au-lait patches and skin dimples over the spine indicating underlying spinal problems, e.g. spina bifida occulta, spinal dysraphism or neurofibromatosis.






Hip screening




• Babies in the UK are routinely screened for hip dysplasia; however developmental dysplasia of the hip (DDH) is occasionally missed.

• Hips should be checked for:

– Range of abduction

– Asymmetric skin folds

– Apparent femoral shortening

– Ortolani and Barlow tests for instability (Barlow 1962; Ortolani 1976; AAP 2000).








Child (age [image: image] until adolescence)




• During this time growth and development continue, but at a slower rate than in infancy. However, because childhood lasts so long, the majority of growth and development occurs during this period.




Range of movement




• Active and passive joint ROM:

– Note joint laxity, defined by examining range of extension of ankles, knees, elbows, wrist, thumbs and fingers

– Excessive laxity is a contributor to the pathogenesis of hip dysplasia, genu valgum, recurrent patella dislocation and pes planus. It can also provide an alert to other problems, e.g. Ehlers–Danlos or Marfan’s syndrome and osteogenesis imperfecta.

• Muscle length (popliteal angle, Silfverskiöld test).

• Bony rotational profiles:

– Tibial torsion

– Thigh foot angle

– Femoral anteversion.






Muscle power




• Medical Research Council Scale (MRC 1976) or Hammersmith functional motor scale, as appropriate (Main et al 2003).






Limb lengths (and girth)




• Tape measure:

– In the presence of congenital deformities, functional leg length discrepancy measurement is taken from the ASIS to the base of the heel.

• Galeazzi sign:

– Child supine, hips and knees flexed with feet aligned, assess whether leg length difference is from femur or tibia.

• Blocks:

– It is often more accurate to ask the child to place their shortened limb on blocks of differing heights until the pelvis is aligned or the child feels level.






Joint stability




• Abnormal joint shape and absence of ligaments are frequent features of congenital deformities.






Gait




• Normal gait does not mature until around the 7th year.

• Check shoes for contact areas and wear patterns.

• Video, Physician rating scale, Edinburgh gait scale (Maathuis et al 2005).

• Gait laboratory may be helpful for children with neuromuscular disorders, preoperative planning and assessing postoperative outcomes.






Normal variants




• Children vary in shape, size and rate of development and therefore ranges of normal are not easily defined.

• Many children referred to orthopaedic clinics have nothing wrong with them and most variations are outgrown (Bennett 2002).

• An aim of the assessment in these children is therefore to exclude abnormality, e.g. using 5S’s (Jones and Hill 2000):

– Symmetry

a. If both limbs are affected equally, the presentation is more likely to be normal physiology and management is to monitor.

b. Severe or asymmetric deformity warrants referral for further investigation.

– Symptoms

a. If the child is not complaining of any symptoms or experiencing functional difficulties, intervention is unlikely to be needed.

– Stiffness

a. Joint stiffness in a growing child requires further investigation.

– Systemic disease

a. Inflammatory and metabolic conditions can affect skeletal growth, therefore establish whether a child is medically well.

– Skeletal dysplasia

a. Growth charts determine whether height and weight are within normal proportions. Unusual facial features may also indicate a dysplasia.

b. Deformity in children will never be truly static due to ongoing growth, therefore careful and regular monitoring is required.












Motor disorders




• Motor disorders can be due to:

– Cerebral palsy (Box 1.1)

– Genetic disorders, e.g. hereditary spastic paraplegia

– Metabolic disorders, e.g. mitochondrial disorders, leucodystrophies

– Acquired brain injury.

• In order to share a common language and aid communication about a child’s difficulties, the child should be provided with a diagnosis whenever possible and given a classification which describes their motor function:

– Distribution: Unilateral, bilateral or total body involvement

– Type: Spastic, hypotonic, dyskinetic (dystonic or athetoid) or ataxic

– Severity: If the child has cerebral palsy, there are specific tools available to determine severity levels (Box 1.2).




Box 1.1 Definition of cerebral palsy


Cerebral palsy




• The term used for a group of non-progressive disorders of movement and posture caused by abnormal development or damage to the motor control centres of the brain

• The most prevalent cause for motor disorders in childhood with 2–3 per 1000 live births (Heinen et al 2009)

• CP is caused by events before, during or after birth (up to 2 years of age)

• The abnormalities of muscle control that define CP are often accompanied by other neurological and physical abnormalities

• The non-motor features that accompany the muscle control issues of CP include:

– Sensory disturbance (vision, hearing and touch)

– Feeding difficulties

– Dysarthria

– Drooling

– Bladder dysfunction

– Epilepsy

– Hydrocephalus

– Learning difficulties

– Behavioural problems








Box 1.2 Descriptors of severity in cerebral palsy




• The Gross Motor Function Classification System (GMFCS), defines five levels of motor ability (www.canchild.com)

• The Manual Ability Classification System (MACS) defines five levels of hand function (www.macs.nu)

• The Functional Mobility Scale (FMS) assesses mobility in children across 3 distances (www.rch.org.au/gait)






Assessment




• Children are usually referred for a secondary/tertiary neurological opinion within a hospital setting, generally for consideration of the diagnosis and prognosis.

• The physiotherapist in this setting works as a member of a multidisciplinary team, which may consist of a paediatric neurologist and/or neurodisability paediatrician.

• The WHO International Classification of Functioning, Disability and Health (http://www.who.int/classifications/icf/icfapptraining/en/index.html) is a framework for measuring health and disability and should be adhered to or considered when carrying out an assessment (Appendix 1.1).




Subjective




• Before starting the assessment, it is useful to understand the questions, concerns and priorities of the family.






Birth history




• Acquire as much information as possible from the referrer to reduce the duplication of assessment questions and distress this can cause repeating what is often a traumatic neonatal history.

• Prenatal and perinatal history should be obtained if it is not available, including an account of pregnancy and birth history to ensure that the presentation of the child fits with the possible causes of brain injury, e.g. preterm presentation or hypoxic injury at term.






Investigations




• Early ultrasound, CT or MRI scans provide information about the child’s brain development in the early neonatal phase and later childhood.

• Blood tests including genetic testing can exclude metabolic or hereditary causes.

• A baseline hip X-ray particularly with the more severely affected children (GMFCS III–V) should be performed, especially when there is a description of pain or asymmetry.

• Children at risk of hip subluxation require regular pelvic X-rays and date of last imaging should be known.






Past medical history




• Additional problems may influence a child’s tone, e.g.:

– Previous surgery

– Ventriculoperitoneal shunt in situ following treatment for hydrocephalus

– Associated problems, e.g. seizures

– Feeding problems, reflux, percutaneous endoscopic gastrostomy (PEG) feeding following gastrostomy or swallowing issues

– Frequent chest infections?

– Difficulty managing saliva?

– Constipation?






Communication




• How does the child communicate?

• Visual impairments?

• Hearing issues?

• Recent hearing check?






Drug history/medication




• Current medication

• Previous trials of medication and their outcome, e.g. child with spasticity and effects of Baclofen?






Family history




• Similar problems in the immediate and extended family?

• Are the parents consanguineous?






Motor milestones




• A detailed developmental history is required considering developmental milestones appropriate for the child’s age (Sheridan et al 2008).

• It is also important to look out for any episodes of deterioration or regression.

• A progressive neuromuscular disorder is not usually associated with CP; however, a deterioration in mobility may be noticed around puberty.






Current functional ability




• Usual mobility at home, in school and generally?

• Do they use aids?

• Assistance required when walking?

• Daily routine in and out of school, e.g. participation in PE, after-school activities?

• ADLs, e.g. feeding, dressing, will give an indication of fine motor skills.

• Favourite activities? This enables understanding of the child and their cognitive ability.

• Is there a statement of special educational needs outlining how many hours of support they have?

• Consider the child as a whole person functioning within a family or school environment.






Professionals involved




• Which professionals are currently involved and to what degree?

• Previous interventions, e.g. botulinum toxin injections for spasticity.






Orthotics and equipment




• Current orthotics and equipment?

• Previously tried, e.g. sleep system?

• Current 24-hour postural management programme.








Objective assessment




• Children are often apprehensive in a hospital setting, take time to observe the child whilst sitting with their parent or carer.

• It is also possible to assess much of a child’s functional ability whilst they play.

• It may be possible to video the assessment or components such as gait (written consent must be obtained).




Observation




• This should be done with the child in lying, sitting and standing (Box 1.3)




Box 1.3 Observation of the child


Lying




• Posture

– Check for asymmetry, dystonic posturing, increased tone and use of base of support

• Abilities

– Check if moving limbs, head and trunk against gravity; assess gross motor skills and transitions, e.g. forearm support in prone, rolling

• Observe

– what they can do, how they perform the activity, what is limiting them from achieving the next motor milestone






Sitting




• Postural influences

– e.g. tight hamstrings may cause posterior tilt of the pelvis; dystonic spasms; athetoid movements; independent sitting

• Observe

– balance reactions, saving reactions, sitting on the edge of a plinth (with feet supported and unsupported), mat sitting looking at the ability to weight shift and reach laterally out of the base of support

• Check the spine

– while sitting on the edge of a plinth, provide gentle traction through the spine to see whether low trunk tone is contributing to a postural scoliosis, forward slump test can also help differentiate between structural or postural curve. Request a spinal X-ray if in doubt, especially if pelvic and hip mobility is limited.






Standing




• Posture

– shoulder and pelvic levels, foot posture and how correctable this is

• Static and dynamic balance. While observing single leg stance, check balance reactions around ankle if any, if not, where compensation occurs

• Pelvic control

• Ability to jump and hop, any associated reactions or dystonic posturing?










Functional ability




• Assessment of younger children may focus on floor mobility, whereas higher-functioning older children may need the focus to be on gait or higher functions, e.g. running.






Standardised functional tests




• For extensive assessment of gross motor skills, the gross motor function measure (GMFM) GMFM-88 or GMFM-66 can be used.

• Upper limb standardised functional assessment of bimanual function can be evaluated using the Assisting Hand Assessment (Krumlinde-Sundholm et al 2007), SHUEE, Physicians Rating Scale (Davids et al 2006).






Muscle power




• Formal testing may be difficult when a child is very young or if cognition is affected.

• In these cases look at functional activities, e.g. rising from sitting to standing or repeated toe standing.

• If the child is able to you can examine their ability to activate and sustain muscle contraction using the 5 point MRC scale (MRC 1981).






Selective muscle control




• Selective muscle control will influence the gait cycle and the child’s general mobility.

• If a child has poor selective control, they will use ‘mass patterns’ to move, e.g. hip flexion with knee flexion and dorsiflexion, followed by hip and knee extension with plantarflexion.

• When a child with poor distal selectivity is walking, it may be difficult for them to achieve dorsiflexion for foot clearance.

• There are various standardised assessment tools to assess selective muscle control:

– SCALE (Fowler et al 2009)

– Selective motor control grading scale description (Gage et al, 2009)

– SMC (Selective Motor Control) (Boyd and Graham 1999).






Measuring joint range of movement (ROM), bony torsion, muscle length and muscle tone




• Measurement of ROM includes joint range and muscle length, bony torsion and tone across a muscle using a modified Tardieu assessment (Gracies et al 2010).

• Goniometry should be used, adopting standardised measuring positions.






Muscle tone




• It is important to differentiate between spasticity, rigidity and dystonia, as well as describing the severity of the abnormal tone.

• The hypertonia assessment tool can be used to help differentiate (Appendix 1.2).

• The Ashworth/Modified Ashworth (Bohannon and Smith 1986) and Tardieu/modified Tardieu scales are tools that the physiotherapist can use to measure spasticity/rigidity, dynamic spasticity and the ‘catch’.

• Deep tendon reflexes are indicators of altered tone.

• Dystonia is usually seen at rest, spasticity increases during activity.

• Dystonic limbs return to a fixed posture and are mostly observed in hands and feet.

• Clinically dystonic postures are usually described but dystonia scales do exist such as the Barry Albright Dystonia Scale (Barry et al 1999) and the Burke–Fahn–Marsden Scale.

• Formal dystonia scales may be useful clinically if assessing the effects of therapeutic or medical/surgical intervention.






Gait




• Video recording of gait enables the therapist to observe gait without a child having to repeat an activity.

• Video enables comparison of gait pre- and post-intervention.

• Children should be ideally dressed in tight-fitting shorts and if possible a tight-fitting vest to observe the trunk and pelvis.

• Observe general stability, e.g. walking with or without a walking aid, orthoses or shoes.

• How well does the child manoeuvre and stop and start.

• Scales designed to be used with video analysis include the observational gait scale (Mackey et al 2003) and the Edinburgh visual gait score (Read et al 2003).










Cardiorespiratory




• Respiratory infections are a leading cause of illness in children and are one of the main reasons that a child might be admitted to hospital.

• There are many anatomical and physiological differences when comparing the respiratory system of infants and children to adults.

• Children are more vulnerable to respiratory infections and complications than adults.

• The undergraduate student or recently qualified physiotherapist working in paediatrics will require support from an experienced paediatric physiotherapist in order to develop the necessary skills and techniques required to assess and manage infants and children.

• Paediatrics covers a wide age range (Table 1.1).

• Common reasons why an infant or child might develop respiratory failure, become acutely unwell and require admission to a neonatal, general paediatric or specialist cardiac intensive care unit can also be categorised by age (Table 1.2).



Table 1.1 Paediatric age ranges



	Neonate
	A baby less than 44 weeks of age from date of conception



	Infant
	Up to 12 months of age



	Child
	30 months–12 years of age



	Adolescent
	13–16 years of age




Table 1.2 Common causes of acute respiratory failure in children



	Neonate
	Children under 2 years
	Children over 2 years



	Prematurity
	Bronchopneumonia
	Asthma



	Respiratory distress syndrome (RDS)
	Respiratory syncytial virus (RSV) bronchiolitis
	CNS infection, e.g. meningitis



	Asphyxia (lack of oxygen before, during or after birth)
	Asthma
	Trauma



	Aspiration pneumonia, e.g. meconium aspiration
	Laryngotracheobronchitis (croup)
	 



	 
	Foreign body aspiration, e.g. food, wrapper, toy
	 



	 
	Congenital heart or lung abnormalities
	 





Assessment of the infant and child




• Assessment needs to be concise, to ensure that there is minimal disruption to the infant or child, but also effective.

• Much of the assessment can be performed prior to disturbing the child.

• The ‘hands on’ part of the objective assessment and treatment can be grouped together.

• This is particularly useful when assessing acutely ill children in intensive care.

• Before assessing, an explanation of why physiotherapy is required and what it will entail should be given and consent obtained from parents or carers.

• It is equally important to engage the child depending on their age and level of consciousness.

• Although parents are able to refuse physiotherapy, they seldom do in practice.

• Ideally the child should be rested and in as normal a state as possible to be able to tolerate physiotherapy.

• If the child is crying because of hunger, pain, or a full nappy, it is likely to exacerbate respiratory symptoms and the child is unlikely to tolerate treatment.

• To avoid the baby being sick and possibly aspirating, treatment should be commenced just before a feed, if possible, allowing sufficient time for its completion prior to that feed.

• This is important as optimal nutrition is critical in sick babies.






Subjective assessment




• Have you treated this patient before?

• If not, are they new to the service or have they been treated by someone else on the team?

• Medical notes are often extensive and bulky, important information may be missed, therefore it is important to communicate with the people involved with the child, e.g. members of the medical team, nursing team and parents or carers.

• If the child has a history of chronic respiratory disease they may have physiotherapy at home, therefore it will be necessary to communicate with the community physiotherapy team.

• Information from the medical notes/ward round/medical discussion:

– Why has the child been admitted to hospital/PICU/NICU?

– Is this their first admission?

– Do they have a history of respiratory disease or are they usually fit and well?

– How long has the child been in hospital/PICU/NICU?

– Is the child’s condition improving, deteriorating or stable?

– Have there been any relevant changes overnight or within the last few hours affecting the stability of the child’s condition?

– What investigations have been reported on or are due to be undertaken. Does this affect physiotherapy treatment options?

– What is the patient’s medical plan for the day (e.g. extubation, CT scan etc.)?

• Information from nurse in charge of the patient:

– How well is the child tolerating handling and interventions?

– If they require suction, what type of suction is needed and when were they last suctioned?

– What is coming up on suction and how frequently does it need to be performed?

– When was the child last repositioned? What was the reason for doing this?

– What is the nursing plan for the day?

• Previous physiotherapy intervention.

• This information may be obtained from the medical notes or from discussion with physiotherapy colleagues.

• Critically ill children may require additional out-of-hours physiotherapy intervention.

• To act in the best interests of a child, it is important to establish:

– What main problems were identified by previous physiotherapy assessment?

– What treatment techniques were used and why?

– Did the patient tolerate these techniques and were they effective?

– What did the physiotherapist suggest post treatment and was that plan carried out?

• Information from the child’s parents/carers:

– What is the child normally able to achieve from a developmental point of view? Remember to put this in context with what would be appropriate for their age.

– Do they have physiotherapy at home?

– If yes, why do they need it, how frequently is it performed and by whom?

– If the child has a chronic respiratory illness (excess secretions) or a neuromuscular disease affecting their respiratory muscles (poor cough strength), they might require daily physiotherapy which has been taught to the parents by the community team.

– They may also use physiotherapy adjuncts like a PEP mask, flutter or cough assist machine.






Objective assessment (prior to disturbing the patient)




• Consider what equipment and monitoring systems are being used?

• Is the child breathing spontaneously, using some kind of breathing support, e.g. CPAP, or are they intubated and mechanically ventilated?

• How awake are they?

• Are they on any sedation or pharmacologically paralysing drugs?

• What drains and lines are in situ? Identify where they are and why they are there, e.g. a chest drain for a pneumothorax.

• Look for cardiovascular system trends on the observations chart:

– How stable is the child?

– What is their heart rate and blood pressure and do they require inotropes to maintain these?

– If they are on inotropes, are they increasing or weaning?

– Do they have a temperature (usually indicative of an infection)?

– Check that their electrolytes and platelets are within the normal range.

– Is the child’s overall fluid balance on a positive or negative trend?

– What is their urine output (normal is 1 ml/kg/hour)

– If they are ventilated note the mode of ventilation, tidal volume, pressures and respiratory rate.

– How much oxygen do they require and is this going up or down?

– If appropriate, look at the child’s blood gas results with special reference to pCO2.

– Chest X-rays should inform the assessment and treatment options, compare most recent with previous films to determine any new focal problems or changes.






Objective assessment




• Colour, pink and well perfused, or are there signs of cyanosis?

• Breathing pattern.

• Adequately undress the child to observe the neck and torso.

• Any signs of respiratory distress (Box 1.4).

• Feel the child’s chest movement, any moving secretions palpable? (tactile fremitus).

• Auscultate.

• Suction may be indicated as part of the assessment.

• Finally, establish what the child’s main problems are and whether these problems can be addressed by physiotherapy intervention.




Box 1.4 Signs of respiratory distress




Raised respiratory rate (dependent on age)

Subcostal recession

Intercostal recession

Sternal recession

Tracheal tug/head bob

Nasal flare

Grunting (auto PEEP)

Apnoea

Respiratory arrest

Bradycardia

Asystolic cardiac arrest

Death
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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








Appendix 1.2
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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 collision.

• David was in the front passenger seat, his mother carried him to a house nearby, at which point he complained that he couldn’t feel his legs.

• He was placed on a spinal board and transferred to hospital by ambulance, he had a GCS of 14 at this time.






Assessment




• His injuries included:

– Bruising where the seat belt had been

– Lack of sensation and power below T4.

• Spinal CT showed:

– Spinal fractures of C5, C6 and C7

– Subluxation at C5/6 and C6/7 levels

– Cord transaction at C5/6 and oedema to C3.






Management




• He was transferred to PICU 2 days later for spinal surgery.

• Initial management included an aspen collar and sandbags with regular turns using log rolling.

• A further MRI confirmed initial findings and also revealed a PEG fracture.

• Cervical stabilisation was performed.

• Postoperative instructions included being nursed flat for 6 weeks for spinal cord optimisation with log rolling for pressure relief.

• Postoperatively he was given 2–5 L O2 via nasal cannulae to maintain SaO2.

• 2 days postoperative he developed a RUL collapse with worsening respiratory status requiring overnight facial CPAP – PEEP 5 cm.

• He also developed an occipital pressure sore and following recurrent UTIs he was catheterised.

• He had no abdominal muscles, therefore no effective cough and he was treated with positive pressure and an abdominal binder.

• Physiotherapy included:

– Incentive spirometry

– Blowing bubbles, etc.

– Chest wall vibrations

– Assisted cough (manual and with an abdominal binder).

• 19 days post collapse the bronchoscopy was performed to reinflate the lung. Post bronchoscopy, BiPAP was commenced with pressures of 16/6 with additional support from a Hayek Biphasic Cuirass Ventilation (BCV) (http://www.unitedhayek.com).

– David used the Hayek 4 times a day with 2 cycles using the secretion clearance mode (CWV and inexsufflation).

– This was stopped after 2 weeks and overnight BiPAP was stopped 2 weeks later.

– At this point David was no longer on bed rest and was being stood using a tilt table.

– He had no further respiratory problems during his time on the unit.

– He was able to tolerate being able to sit out in a chair to watch TV or play on his play station and this was interspersed with daily sessions on the tilt table.

– He was discharged to a spinal injuries unit 11 weeks post injury and at this point he could tolerate being upright to 50° for around 30 minutes.






Summary and conclusion




• David was admitted to PICU following his admission.

• He underwent surgery to stabilise his spine and during this time incurred some respiratory deterioration which was resolved with specific management.

• Following resolution of the respiratory problems David was able to begin sitting out of bed and to get used to being upright.

• He was given exercises for his upper limbs (games, karate and balloons).

• He was able to correct a tendency to lean to one side, indicating that he did have some control over his sitting balance.

• He was aware of his inability to feel below T4 and move his legs and appeared to accept this.

• He was given resting splints for his hands and feet.

• A specialist wheelchair had been ordered to coincide with his arrival at the spinal injuries unit.

• There was some preliminary communication with his school and local physiotherapy services so that they could prepare for his return after discharge from the spinal injuries unit.






Postscript




• This case demonstrates an anomaly between the level of cord transaction and the ensuing loss of power and sensation.

• David retained the ability to extend and flex the wrists and he was able to extend both elbows.

• There was some retained sensation down to T4 but nothing lower than this level.

• This discrepancy can occur in children and highlights the importance of completing an effective assessment and not to rely on imaging for the full presentation.








Chapter 1 Acute paediatrics multiple choice questions




1. If both parents are carriers of the cystic fibrosis gene, what is the likelihood of them having a child that has cystic fibrosis?

a). a 1 : 6

b). b 1 : 4

c). c 1 : 7

d). d 1 : 2

2. At 2 years a child can;

a). Jump from a step using both feet together

b). Sort and match objects

c). Watch television and join in with songs

d). Build a tower of 9 to 10 blocks

3. Children under 2 are likely to manage their pain better

a). When anxious parents are encouraged to be with the child

b). When a play therapist assists in the management of treatment

c). When they are given the Eland colour scale to show where their pain is

d). If they are allowed to play with toys

4. What is the correct term used to describe a ‘non-progressive group of brain disorders resulting from a lesion or developmental abnormality in fetal life or early infancy’?

a). Erb’s palsy

b). Cerebral palsy

c). Duchene muscular dystrophy

d). Motor neuron disease

5. The Ponseti Method is often used in the management of

a). Congenital scoliosis

b). Congenital talipes equinovarus

c). Congenital pes planus

d). Congenital hip dysplasia

6. Low muscle tone affects

a). Joint stability

b). Speed of movement

c). Range of movement

d). Cognition

7. Which of the following is required to perform efficient movement

a). Fixation

b). Strength

c). Wide range of joint movement

d). Flexibility

8. Botulinum Toxin Type A works by

a). Blocking the signal between the nerve and muscle preventing muscle contraction

b). Blocking the signal between the brain and the muscle preventing muscle contraction

c). Blocking the signal between the antagonistic muscle to restore muscle balance

d). Blocking the signal between the muscle and the brain

9. Which of these is a particular consideration for children’s needs when planning treatment

a). Social background

b). Type of disability

c). Level of understanding

d). Ability to speak

10. A pattern of movement involves

a). A muscle group

b). One side of the body

c). Several muscle groups

d). Grade IV+ (MRC) muscle power

11. The most common group of neuromuscular disorders are

a). Congenital myopathies

b). Peripheral neuropathies

c). Congenital muscular dystrophies

d). Progressive muscular dystrophies

12. Which of the following is not considered to be of concern if present in a small child?

a). In toeing

b). Genu varus

c). Pes planus

d). Bilateral genu valgus

13. Which of the following is not a risk factor for obstetrical brachial palsy?

a). Overweight baby

b). Baby following breech birth

c). Baby delivered after a prolonged second stage of labour

d). Baby delivered following an emergency caesarean section

14. Which of the following is not a treatment option routinely considered for obstetrical brachial palsy

a). Regular assessment of range of movement and muscle power

b). Passive stretches to prevent muscle and joint contractures

c). Electrotherapy (ultrasound, interferential)

d). Weight-bearing exercises through the affected limb

15. The most frequently encountered contractures are found in the.

a). Hip flexors

b). Knee extensors

c). Wrist flexors

d). Cervical side flexors

16. When assessing function in a child with a neuromuscular condition which of the following is not one of the main functional areas to be tested?

a). Lifting the head

b). Rolling

c). Picking objects up from the floor

d). Standing on one leg

17. Which of the following is not a typical way for a small child to express pain?

a). Altered sleep patterns and feeding

b). Continuous crying

c). Vague description and localisation of pain in the child

d). Exaggeration of symptoms

18. Which of the following is not an indicator of an underlying spinal abnormality?

a). Dimple in the skin

b). Café au lait patch

c). Small area of excessive hair growth

d). Inability of the child to sustain long sitting

19. Which of the following is a test used for screening hips in babies?

a). Gillet test

b). Piedallu’s sign

c). Ortolani test

d). Tortollini test

20. Which of the following is a test used to evaluate motor function in children?

a). GMFM-88

b). SFC-35

c). AMTS

d). VRS




Acute paediatrics multiple choice answers




1. b)

2. b)

3. b)

4. b)

5. b)

6. a)

7. a)

8. a)

9. c)

10. c)

11. d)

12. d)

13. d)

14. c)

15. a)

16. c)

17. d)

18. d)

19. c)

20. a)











Chapter 2 Amputee Rehabilitation


Introduction



• Amputation is the removal of a limb or part of a limb by surgery or trauma.

• Distinction must be made between those with acquired amputation through surgery or trauma and those with congenital limb deficiency.

• A student or novice physiotherapist who works in amputee rehabilitation will have the opportunity to acquire specific amputee-related knowledge and skills, e.g. oedema control, gait analysis and re-education and prosthetic management. Additionally they will be able to apply and develop musculoskeletal knowledge alongside communication skills, problem-solving and multidisciplinary team (MDT) working.

• The student or novice physiotherapist may assess and treat the primary amputee and/or the established amputee (LLIC 2010).

• Where there is no on-site specialist physiotherapist available for supervision and guidance it is important for the therapist to know when and where to seek specialist support, e.g. via a regional prosthetic centre.

• This chapter will cover the assessment of the adult amputee with acquired lower limb amputation, with some reference to the adult upper limb amputee.

• Advice on the assessment of the child with acquired amputation or congenital absence should be sought from regional specialist centres.




Amputations, a brief history



• Amputations have been carried out throughout history and until the advent of anaesthesia, improved surgical techniques, control of blood loss and effective infection control in the 19th century the mortality rate amongst amputees was high.

• The history of prosthetics can be traced back to 1000 bc, with manufacturing and function remaining basic until the 16th century.

• Throughout history warfare has resulted in accelerated prosthetic developments. Materials, design, function and patient comfort have evolved and been refined as technology has advanced (Bowker and Pritham 2004).






Causes of amputation



• Current demographic data are based on amputees referred to specialist prosthetic rehabilitation centres (Limbless-statistics, 2012).

• Currently there are no national data for all amputations performed in the UK, nevertheless it is estimated that a small number of primary amputees are not referred for prosthetic rehabilitation including amputees who have been assessed by health professionals where prosthetic mobility is considered unsafe or inappropriate.

• In some cases amputees choose not to achieve prosthetic mobility, irrespective of ability.



Consequently, according to Limbless-statistics, 2012 approximately 5000 amputations are performed annually in the UK and referred for assessment for prosthetic rehabilitation, with over 90% of these being lower limb (LL).




Context, United Kingdom



• The number of persons with amputation (the amputee) in the UK – 62 000 (Limbless-statistics, 2012) – is small relative to the total population, i.e. approximately 9 per 100 000, in comparison to approximately 180 stroke patients (per 100 000) (ONS, 1994–1998). The likelihood of every undergraduate student or novice physiotherapist experiencing amputee rehabilitation is therefore small.

• Most amputees receive early rehabilitation as in-patients in an acute hospital setting and form part of a physiotherapist’s caseload that includes non-amputee patients. Depending on the cause of amputation the amputee may be managed on a surgical, orthopaedic or care of the elderly ward and this may be for a prolonged period. Exceptions to this are a vascular unit within a hospital or a specialist rehabilitation ward attached to a prosthetic rehabilitation unit in a disability service centre (DSC).

• Physiotherapists are well placed as key health professionals in amputee management since initial contact can be prior to amputation surgery, in the community or later in the care pathway at review and follow up of the ‘established’ amputee. Irrespective of the setting, guidelines recommend that physiotherapists specialised in amputee rehabilitation be responsible for the physiotherapy management of amputees (Broomhead et al 2003, 2006). A holistic multidisciplinary approach is advocated at all stages of rehabilitation from pre-operative assessment through to prosthetic discharge (Broomhead et al 2003, 2006). At all stages patients’ and carers’ wishes must be considered.

• Following amputation the common goal for most amputees is to achieve functional independence, ideally using a prosthesis. Amputees face many challenges, particularly physical and psychosocial ones which can change with age and acquired conditions affecting potential for rehabilitation, mobility and overall function (Schoppen et al 2003). Physiotherapy assessment is indicated at several stages during rehabilitation and at further and often unrelated times during the life of an amputee.








Assessment


Preoperative physiotherapy assessment



• Recommended where practicable, as this provides an opportunity to observe and note joint contractures, muscle weakness or gait deviations, often present if a patient has had a prolonged period of pain and immobility.

• The physiotherapist can demonstrate equipment, advise on exercises to reduce and/or prevent weakness and prevent contractures.

• Information gained from assessment can be shared with medical colleagues to facilitate the decision process regarding level of amputation and early post-operative management.

• This assessment also offers the potential amputee the opportunity to discuss any concerns and ask questions.






Postoperative physiotherapy assessment



• Usually performed routinely postoperatively, preprosthetically, as part









Prosthetic assessment














General considerations



Age










Gender









Levels of amputation
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Lower Limb (LL)
















Upper Limb (UL)





















Mortality











Additional information to consider













































Considerations immediately prior to undertaking an assessment

























Where to find important information














Subjective assessment








Age and gender













Past and relevant medical history



















Drug history











Psychosocial history


















Pain history




















Objective assessment



Range of movement (ROM)
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Muscle strength










Balance and co-ordination










Proprioception









Comorbidities









Sensation
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Pain














Prosthetic function and gait
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Other considerations and observations


The residual limb















The remaining leg
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Cardiovascular (CV) and respiratory systems












Postural and facial characteristics









Hand dexterity
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Functional assessment of personal ADLs















Prosthetic referral



















Additional specific factors that may influence prosthetic referral include

























Objective testing



ROM and strength
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Balance















Sensation/proprioception
















Pain



















Additional assessment considerations for the bilateral amputee



HPC












Energy expenditure









ROM









Balance











UL and trunk strength









Complex trauma
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Assessment considerations for the UL amputee



HPC











ROM, muscle strength, balance and proprioception











Observation of posture and gait
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Hand dominance. Functional assessment of ADLs










Pain










Psychological factors














Treatment planning for the amputee
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