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TRANSITION TO ADULTHOOD

• CP patient is exposed to the dynamic process of development and aging 
despite being defined as static motor impairment .

• Adults with CP need health services for the continued monitoring and 
management of their condition. 

• Furthermore, the development of additional health problems in adulthood 
increases the need for ongoing access to health services.

• Blum RW, Garell D, Hodgman CH, Jorissen TW, OkinowNA, Orr DP, et al. Transition from child-centered to adult health-care systems 
for adolescents with chronic conditions: a position paper of the Society for Adolescent Medicine. J Adolesc Health 1993;14:570-6
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CP mortality and life expectancy

• Two periods of the life span need consideration when describing 
mortality among adults with CP. 

• The first period is survival through infancy and childhood into 
adulthood; the second is survival in adulthood. 

• Mortality in CP is highly concentrated in infancy, but such deaths are 
difficult to attribute firmly to CP.

• Number and severity of CP-associated disabilities have a marked 
impact on survival to adulthood. 

• population of adults with CP will grow to include a larger number of 
more severely handicapped persons in the coming decades.
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Cardiopulmonary and metabolic morbidity

• CP were found to carry a higher rate of chronic conditions such 
as diabetes, asthma, hypertension, other heart conditions, 
stroke, and emphysema than adults without CP.

• Age has been identified as the strongest independent predictor 
of vascular health

• Annual check ups for such morbidities is recommended.

• Regular exercise is well known to prevent and control these 
conditions.

• McPhee PG, Gorter JW, Cotie LM, Timmons BW, Bentley T, MacDonald MJ. Associations of non-invasive measures of arterial structure and function, and traditional 

indicators of cardiovascular risk in adults with cerebral palsy. Atherosclerosis 2015;243:462-5. 
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Deterioration in physical activity
• In adults with CP, physical activity was reported to decrease with  both increasing 

GMFCS levels and aging.

• There is a lack of evidence supporting the efficacy of the intervention to sustain 
and increase habitual physical activities in children and youth with CP. 

• children are either born with or acquire cerebral palsy at very young ages, so 
many don’t understand what ‘typical’ movement is. The affected, stiffened 
movements have become habits and are difficult to change. Although they may 
learn how to move ‘correctly,’ it won’t feel normal because moving within the 
limitations of spastic muscles is what they have known for most of their lives.

• Therefore, early intervention for spasticity in children with cerebral palsy is 
crucial.

• Claridge EA, McPhee PG, Timmons BW, Martin Ginis KA, Macdonald MJ, Gorter JW. Quantification of physical activity and sedentary time in adults with cerebral palsy. Med Sci Sports Exerc 2015;47:1719-26.

• van der Slot WM, Roebroeck ME, Landkroon AP, Terburg M, Berg-Emons RJ, Stam HJ. Everyday physical activity and community participation of adults with hemiplegic cerebral palsy. Disabil Rehabil 2007; 29:179-89.
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Musculoskeletal issues

• Osteoporosis and arthritis

• Adults with CP are more frequently deficient in vitamin D due to the 
use of anticonvulsants, fewer outdoor activities, limited weight-
bearing, inappropriate nutrition, and others. 

• All theses factors represent potential risk factors for the early onset of 
osteoporosis .

• more frequent check-ups and active interventions are required 
starting at a younger age. 
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• Evaluation of body composition using dual-energy Xray
absorptiometry (DXA) or lean tissue mass is clinically important for 
optimal outcomes following feeding and exercise interventions

• interventions to increase weight-bearing or muscle mass are 
preferred . 

• Reduce the risk of falls in ambulatory individuals with CP 

• The development of a protocol for the diagnosis and treatment of 
osteoporosis in individuals with CP is needed.
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• Scoliosis:

• Can be present in up to 60% of adults with CP, and is particularly likely in 
those with non ambulatory status with spastic quadriparesis. 

• Ageing associated scoliosis progression can occur at approximately 1 
degree per year and should be monitored carefully over time. 

• Progression can be accompanied by loss of function, pain which when 
occurs, is often associated with thoracolumbar soft tissue strain on the 
convex side and degenerative changes in facet joints on the concave 
side.

• Custom-molded seating or postural thoracolumbar orthoses can provide 
relief, along with other conservative measures such as episodic physical 
therapy and nonsteroidal anti-inflammatory drugs (NSAIDs).
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• Spondylolysis is thought to be an acquired condition related to a stress 
fracture through the pars interarticularis resulting from repetitive 
hyperextension.

• Spondylolisthesis can be associated with spondylolysis, the development 
of which is felt to be infrequent after the age of 6 years in able-bodied 
children.
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• Hip

• Hip displacement occurs in approximately 1% of patients with spastic hemiplegia, 5% 
with diplegia, and up to 55% in those with quadriplegia.

• Pain with degenerative arthritis and joint space incongruity can occur in at least 50% 
of individuals with CP having dislocated hips or pseudo-acetabulum formation over 
time.

• Pain and osteoarthritic changes can result in loss of functional weight bearing and 
mobility that is progressive over time. 

• Early identification of hip dysplasia and intervention in the younger child should lead 
to prevention of significant hip subluxation/dislocation and pseudo-acetabulum 
formation in many individuals. 

• Intra-articular injections with longacting steroid and anesthetic can provide relief in 
the dysplastic, dislocated, or osteoarthritic hip for 6 months or longer. 

• Total hip arthroplasties.
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• Knee

• Patella alta is a relatively common condition in ambulatory adults 
with CP, especially with spastic diplegia.

• Medical and surgical efforts to minimize crouch gait during the 
developmental and pre-adolescent years help prevent problems in 
adults with CP.

• Maximizing the knee-ankle-foot extension couple along with 
hamstring, quadriceps, and hip flexor stretching and strengthening 
muscles involved in weight bearing and gait.

• Stretching of  tightened  rectus femoris muscle.
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Sarcopenia
• Adults with CP carry smaller and less dense psoas major, suggesting 

greater muscle fat infiltration, poor muscle quality, and less 
contractile tissue in the muscles.

• Even ambulatory young adults with CP presented with a calf area 
45% smaller than in a typically developing population.

• Individuals with CP show a low basal metabolic rate and obesity may 
occur even with a calorie-controlled diet.

• Dietary modification, nutritional supplements and exercise therapy 
are needed. 
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• Protein intervention stimulates skeletal muscle protein synthesis and 
inhibits protein breakdown resulting in positive protein balance and a 
net gain in muscle mass.

• Frequent  and regulr exercise with protein ingestion accelerates 
muscle synthesis, accretion of muscle protein, and facilitates muscle 
hypertrophy 

• Supplementation with at least 800 IU of vitamin D 

• Verschuren O, Smorenburg AR, Luiking Y, Bell K, Barber L, Peterson MD. Determinants of muscle preservation in individuals with 
cerebral palsy across the lifespan: a narrative review of the literature. J Cachexia Sarcopenia Muscle 2018;9:453-64.
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Pain
• chronic pains as cervical pain, back pain, muscle pain, joint pain, 

hand paraesthesia, and overuse syndrome are frequent complaints in 
adults with CP. This pain decreased gait function and reduced QOL

• Due to contractures, orthopedic deformities, fractures, pressure from 
sitting on bony prominences, as well as spasticity.

• Thorough examination of this population for painful causes with early 
and adequate control of pain through medications, exercises and 
other interventions is mandatory to avoid the impact of pain on 
functional abilities.    

• Tosi LL, Maher N, Moore DW, Goldstein M, Aisen ML. Adults with cerebral palsy: a workshop to define the challenges of treating and preventing 
secondary musculoskeletal and neuromuscular complications in this rapidly growing population. Dev Med Child Neurol 2009;51 Suppl 4:2-11. 
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• Myelopathy

• Cervical myelopathy is often induced by early degeneration 
of the cervical spine due to abnormal movements in adults 
with CP especially in adults with dyskinetic and dystonic CP. 

• Surgical intervention has been used to reduce exacerbation 
of weakness and paresthesia.

• The surgical outcome is not as favorable as expected most 
likely due to continued and persistent neck movements 
after surgery.

• Lee YJ, Chung DS, Kim JT, Bong HJ, Han YM, Park YS. Surgical treatments for cervical spondylotic myelopathy associated with athetoid cerebral palsy. J Korean Neurosurg Soc
2008;43:294-9.
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• Serial MRI scans every 2 years in individuals with higher risk, 
beginning in young adulthood, may facilitate early identification of 
cervical spondylosis and stenosis, allowing for more pro-active 
intervention and prevention of sequelae.

• Botulinum toxin injections may be helpful in minimizing cervical 
dystonia, particularly excessive movements into extension and axial 
rotation, along with improving posture and facilitating the fit of 
orthotic devices.

• Medications for control of dystonia should be considered, including 
intrathecal baclofen therapy in carefully selected individuals. 

• More calm environments and use of sensory biofeedback techniques 
and stress reduction strategies may also be helpful in reducing some 
regional dystonia.
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Neurogenic Bladder
• Neurogenic bladder does exist in CP and can be seen in up to 15% of the 

population. It seems to be more common in those with bilateral involvement,

with an equal prevalence in males and females.

• Symptoms of frequency and urgency are most common, often associated with a 
hyperreflexic bladder of smaller volume. 

• Anticholinergic medications can often relieve symptoms and provide continence 
in the absence of urinary retention.

• For urinary retention secondary to detrusor sphincter dysynergia, injection of 
Botulinum toxin A into the pelvic floor musculature, relieving hypertonicity and 
outflow obstruction.

• Medical providers should be asking more questions regarding bladder function 
in individuals with CP across the lifespan.

19



Nutritional challenges and dysphagia

• Children with CP are reported to manifest a higher prevalence of 
dysphagia as proved by videofluoroscopic swallowing studies. 

• Adults with CP, despite maintaining the same dietary patterns as in 
childhood, may experience gradual deterioration in their swallowing 
and mealtime capabilities.

• Follow up with speech/language pathologists are mandatory to catch 
these cases and treat them early to avoid the sequel of malnutrition.   
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Functional limitation

• GMFCS level remained almost stable in individuals with CP until the 
age of 21 years 

• Deterioration in GMFCS levels is most evident in the late 20s and early 
30s. This decline may be due to new medical age-related challenges in 
patients with CP. 

• If GMFCS I-III declined to IV-V with age, it is likely that adults with CP 
represent a burden for their family members and caregivers, and 
increasingly need assistive device use. Therefore, functional limitation 
should be addressed in health policy regulations for adults with CP.

• Recently, there has been a move to develop the International 
Classification of Functioning, Disability and Health (ICF) guidelines 
core sets for adults with CP.

• Tan SS, Wiegerink DJ, Vos RC, Smits DW, Voorman JM, Twisk JW, et al. Developmental trajectories of social participation in individuals with cerebral palsy: a multicentre longitudinal study. Dev Med Child Neurol 2014;56:370-7.
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Spasticity

• Spasticity persists beyond growth and development as a common 
threat to optimal function in the adult with CP.

• Botulinum toxin continues to have a significant role in management, 
relaxing hypertonic muscles for functional gain in the absence of fixed 
contractures especially in individuals with dystonia 

• Adults with CP may benefit from intrathecal baclofen, more commonly 
but not exclusively those of non-ambulatory status.
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• Gait aids and appropriate intermittent use of power mobility may 
provide additional protective factors.

• Careful monitoring through serial radiographs of the lumbar spine in 
those individuals with increased risk can allow early detection and 
intervention as appropriate. 

• Surgical options including segmental fusion in the presence of failed 
conservative intervention and any neurologic compromise should be 
used when necessary.

• Efforts to minimize toe walking should be provided, with use of 
appropriate orthoses when indicated.
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Health-related quality of life and social participation

• Communication problems 

• Speech, language, and hearing impairments are common 
communication problems in children with cerebral palsy.

• Not addressing communication problems will limit social interactions 
as well as education and employment outlooks. These also can lead 
to a decreased sense of emotional wellbeing.

• The best way to identify any communication problem is to have 
regular speech, language, and hearing examinations.
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Quality of life

• Little is known about how the experience of aging, perception of health, 
and QoL for people with CP differs from the aging process in individuals 
without disabilities and in adults with other disabilities.

• A review article on QoL in older people has listed 15 QoL instruments
categorized in two versions; the generic and specific.
• Among these, measures, the Short Form 36-Item Health Survey 

Questionnaire (SF-36), the Euro Qol (EQ-5D), and the Nottingham Health 
Profile (NHP) tested well for reliability, validity, and responsiveness to the 
construct compared with other instruments

• Haywood KL, Garratt AM, Fitzpatrick R. Quality of life in older people: a structured review of generic self-assessed health instruments Qual

Life Res2005;14:1651–68.
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Take home messages 
• Adults with CP are living longer, associated with improvements in 

medical and surgical care.

• With aging, many conditions develop that can result in pain and 
significant loss of function over time.

• Addressing  and early correction of such conditions allow the CP adult 
to gain healthy aging process  

• Communication barriers and pain might not be recognized by the 
busy clinician.

• Regular check ups and the involvement of regular exercise programs  
were reported to improves functional status, decreases the level of 
required assistance, and reduces the incidence of secondary 
conditions in this population.
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