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Abstract Literature Consulted Limitations & Future Studies

Cerebral palsy (CP) is a common developmental neurological
disorder affecting about 2-3 children out of 1,000. CP is the result of
infant brain damage or abnormal development, resulting in impaired
muscle control, coordination, tone, reflex, posture, and balance.
These patients are unable to control motor movements of their
muscles of mastication and facial expression, causing excessive
drooling, clenching, bruxism, and other oral health-related issues.
This lack of motor control affects their ability to swallow and often
limits these patients to a liquid diet. This can lead to vitamin
deficiencies and result in further developmental problems. As an
example, a deficiency in vitamin D may lead to osteoporosis, which
manifests in the oral cavity as periodontal disease.

Even into adulthood, these individuals are often reliant on the care
of others. It becomes the caregiver’s responsibility to ensure the
individual with cerebral palsy is receiving consistent and effective
oral hygiene, and to monitor the oral tissues for signs of disease or
iInjury. The researchers reviewed primary and secondary literature
published after 2014 on the subjects of cerebral palsy, general
health considerations, and oral care. The aim of this investigation
focuses on unique issues faced by patients with cerebral palsy, and
how to effectively educate caregivers on risks and proper
techniques for providing oral hygiene to these individuals.

A search was conducted for literature on the subject of Cerebral Palsy,
the oral health and conditions of individuals with Cerebral Palsy, oral
hygiene for these individuals, as well as nutritional deficiencies
associated with this condition. The search was limited to articles
published after 2014 to ensure that the information was current and
relevant. A total of twelve primary research articles and three secondary
articles were consulted in this review. The findings from said articles
were summarized and discussed under their respective categories
below:

Risk factors for Individuals with
Cerebral Palsy

Limitations of Caregivers

I Nutrition related to systemic health

DComparisons of Oral Hygiene Methods

Although extensive studies have been done to determine an increased
risk for unfavorable oral conditions for patients with CP, management of
these patients still poses present difficulty to both the caretakers and the
oral health professional. Additional research would be beneficial on the
subjects of methods for caregiver education, as well as implementation of
lessons or oral home care techniques. Follow-up studies on the continued
efficacy of these caretakers could be compared with the longitudinal
changes in their patient’s oral health status.

Like any patient, CP patients deserve and will benefit from individualized
care both in-office and at home. Continued exploration on oral home care
products that are not only effective, but provide ease of use for the
caregiver is necessary. For example, several studies were discussed that
considered mechanical plague removal from a toothbrushing standpoint,
but little was found on flossing or other methods of interproximal plaque
removal. A proposed study may consist of comparing traditional flossing
to the Sonicare Airfloss in their effectiveness of improving gingival health
in patients with CP or special care dentistry patients. This same study
might aim to compare the caretaker’'s perceived ease of use of the two
methods.

Introduction ________ Findings References

Cerebral palsy (CP) is an incurable and non-progressive motor
disorder associated with communication, awareness, performance,
and cognition. Studies show that about one third of present cases
are the result of unknown causes, while the majority are connected
with prenatal factors such as birth asphyxia, genetic disorders,
maternal fever, and intrauterine infections.

CP diagnosis depends on neurological examinations, posture, a
lagging development of motor skills, and absence of primitive
reflexes. Diagnosing this condition is less difficult if brain damage
has occurred and can be observed by CT scans, cranial
ultrasounds, or MRI tests. Evaluations of these patients include, but
are not limited to, observing motor functions, cognitive abilities,
speech, hearing, ‘and their senses. Cerebral palsy patients also
show weak ankle joints, muscle spasms, scoliosis, and hip
dislocations. Because of these medical compllcatlons these
individuals are most often confined to wheelchairs and require
assistance from a caregiver in activities of everyday life.

In addition to many medical issues, patients with cerebral palsy
commonly face a multitude of dental treatment concerns. These
include malocclusion, traumatic dental injury from seizures,
bruxism, sialorrnea (drooling), poor oral hygiene and increased
caries risk. Access to dental care poses a large obstacle for CP
patients, as they may be apprehensive to meeting strangers, have
communication barriers, and are typically unable to cooperate in the
dental office due to risk of convulsions, muscle spasms, or general
inability to concentrate for the appointment duration. Adjustments
such as patient positioning and use of sedation and anesthesia can
be considered if it enhances the experience of the patient and
practitioners

In general, CP patients are at a higher risk for dental caries. This trend
has been explored in various studies and attributed to a multitude of
factors such as low socioeconomic status, poor oral hygiene and higher
salivary osmolality. Since CP patients have an inability to swallow, they
often have excess saliva. Unstimulated salivary flow contributes to a
higher risk of gingivitis and subsequent periodontitis.
Malocclusion/malalignment and bruxism occur at higher frequencies in
patients with CP, as well. These factors both contribute to increased risk
of dental trauma from clenching teeth that are not in ideal alignment with
each other.

Often times, the primary caretaker of a patient with CP is the parent,
who may have no training or knowledge of taking care of a person with
physical limitations. Since CP patients are unable to communicate
discomfort verbally, the caretaker becomes responsible to recognizing
medical & dental issues and addressing them in an appropriate manner.

Since CP patients cannot swallow, they are limited to a liquid diet,
putting them at risk to become undernourished and various nutritional
deficiencies, especially anemia and vitamin D deficiency.

When comparing biofilm reduction after brushing, manual
brushing and power brushing were both effective. When
adding a chemotherapeutic agent, in one case
chlorohexidine spray, to the mechanical plague removal
oral hygiene strategy, gingival statuses were most
iImproved. A three-sided toothbrush designed to allow the
occlusal, lingual, and facial surfaces of teeth to be
cleaned simultaneously proved more effective in
decreasing plague index and improving gingival index.
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Abstract:

Cerebral palsy (CP) is a common developmental neurological disorder affecting about 2-
3 children out of 1,000. CP is the result of infant brain damage or abnormal development
resulting in impaired muscle control, coordination, tone, reflex, posture, and balance. These
patients are unable to control motor movements of their muscles of mastication and facial
expression, causing excessive drooling, clenching, bruxism, and other oral health-related issues.
This lack of motor control affects their ability to swallow and often limits these patients to a
liquid diet. This can lead to vitamin deficiencies and result in further developmental problems.
As an example, a deficiency in vitamin D may lead to osteoporosis, which manifests in the oral
cavity as periodontal disease.

Even into adulthood, these individuals are often reliant on the care of others. It becomes
the caregiver’s responsibility to ensure the individual with cerebral palsy is receiving consistent
and effective oral hygiene, and to monitor the oral tissues for signs of disease or injury. The
researchers reviewed primary and secondary literature published after 2014 on the subjects of
cerebral palsy, general health considerations, and oral care. The aim of this investigation focuses
on unique issues faced by patients with cerebral palsy, and how to effectively educate caregivers

on risks and proper techniques for providing oral hygiene to these individuals.



Introduction:

Patients with Cerebral Palsy (CP) present one of many medically compromised
populations that face daily challenges in dental skills and knowledge. Cerebral palsy is an
incurable and non-progressive motor disorder associated with communication, awareness,
performance, and cognition. Studies show that 30% of cases are the result of unknown causes,
while 70 to 80% are connected with prenatal factors such as birth asphyxia, genetic disorders,

maternal fever, and intrauterine infections.

Cerebral Palsy diagnosis depends on neurological examinations, posture, a lagging
development of motor skills, and absence of primitive reflexes. Diagnosing this condition is less
difficult if brain damage has occurred and can be observed by CT scans, cranial ultrasounds, or
MRI tests. Evaluations of these patients include, but are not limited to, observing motor
functions, cognitive abilities, speech, hearing, and their senses. Cerebral palsy patients also show
weak ankle joints, muscle spasms, scoliosis, and hip dislocations [!1. Because of these medical
complications, these individuals are most often confined to wheelchairs and require assistance
from a caregiver in activities of everyday life.

In addition to many medical issues, patients with cerebral palsy commonly face a
multitude of dental treatment concerns. These include malocclusion, traumatic dental injury from
seizures, bruxism, sialorrhea (drooling), poor oral hygiene and increased caries risk 2. Access to
dental care poses a large obstacle for CP patients, as they may be apprehensive to meeting
strangers, have communication barriers, and are typically unable to cooperate in the dental office
due to risk of convulsions, muscle spasms, or general inability to concentrate for the appointment
duration. Adjustments such as patient positioning and use of sedation and anesthesia can be

considered if it enhances the experience of the patient and practitioners (1],



It becomes the caretaker’s responsibility to make themselves aware of these concerns
and work with the patient’s healthcare professionals, both medical and dental, to ensure that the

best care possible is provided.

Literature Consulted:

A search was conducted for literature on the subject of Cerebral Palsy, the oral health and
conditions of individuals with Cerebral Palsy, oral hygiene for these individuals, as well as
nutritional deficiencies associated with this condition. The search was limited to articles
published after 2014 to ensure that the information was current and relevant. A total of twelve
primary research articles and three secondary articles were consulted in this review. The findings

from said articles were summarized and discussed under their respective categories below:

Risk factors for Individuals with Cerebral Palsy:

There are several aspects that contribute to the caries risk of a cerebral palsy patient. A
study conducted in rural Bangladesh showed that children with less functional CP had a greater
caries risks, while those who have a more functional form of CP were lower risk. This study also
found significantly higher rates of decayed, missing, and loss of tooth structure in children with
CP compared to a normoreactive patient. The experimenters concluded that early preventative
care is necessary in patients with CP, which can be especially difficult if the patient is from a
family of a low socioeconomic status 1.

In a study done comparing salivary osmolality and gingivitis in children with cerebral
palsy, it was noted that children with compromised motor skills associated with cerebral palsy

had a higher rate of gingivitis. Another contributing factor that contributed to higher risk of both



caries and periodontal disease was the amount of unstimulated salivary flow with increased
viscosity, since their inability to swallow impedes these patients from adequate fluid intake 1.
Although this study was done using child-subjects, it is assumed that these limitations would
extend throughout the patient’s lifetime.

In another study comparing salivary osmolality and caries risk in cerebral palsy patients,
higher salivary osmolality values in individuals with CP did not predict higher caries risk when
compared to normoreactive individuals. It was discussed, however, that the caries risk factors in
the individuals with CP may have been effectively controlled by increasing caregiver knowledge
of oral hygiene and using devices to help with tooth brushing while the patients were treated in a
rehab center providing preventative care 1.

Malocclusion is an incorrect relationship between the maxilla and mandible. In patients
with cerebral palsy, it most commonly consists of an overbite and anterior open-bite. These
abnormalities have been reported worsen with age [°. A cross-sectional study including 120
individuals used the Angle’s Classification to determine that malocclusion is a common problem
faced by patients with CP. Excess saliva, another common issue for these patients, can be a
manifestation of particularly poor oral facial muscle functions in these patients. Other factors that
contribute to dental complications are the presence of dental crowding, overjet, and deviation of
the midline [,

When looking at the impact of oral conditions on the quality of life of children with
cerebral palsy, one study discovered dental caries experience and presence of bruxism each had a
negative impact on the oral-health-related quality of life of the child with CP !, Some proposed
reasons for these connections were; if the child with CP has already sought dental treatment for

caries, they may have a higher score of disease and other conditions. Concerning bruxism, many



parents described their children’s behavior as anxious and irritable which can influence the
presence of this habit.

"In general, mentally challenged children have higher rates of poor oral hygiene,
gingivitis, and periodontitis than the general population". Those with a mentally challenged
condition, such as cerebral palsy, is a major factor of deprivation and dependency among most
developing countries. They are excluded from a normal communal lifestyle due to their
psychological, social, and physical barriers. These barriers make them less desirable and
accepted in society, leaving them minimal access to decision making and proper services to
benefit their systemic, as well as oral, health. Due to their lack of access to caregivers, it is
difficult for doctors to obtain proper medical and dental history needed to develop a treatment
plan.

A study was done in Chennai, India consisting of 150 children, of which 70 were Down
syndrome patients and 80 with cerebral palsy. Results of the study found that lack of
communication, due to a speech impairment with these patients, interfered with necessary
exchange of information between the patient and the dentist. Periodontitis was displayed in 55%
of the Cerebral Palsy patients and 61.3% with gingivitis, due to their overall lacking oral hygiene
status. About 63% of cerebral palsy patients were also presented with fractured teeth,
prominently the maxillary anterior. Mouth breathing was in 60% of the patients. Malalignment
was seen in 58.8% of the cerebral palsy patients. Drooling of saliva presented in 70% of cerebral
palsy patients, due to their malalignment of teeth and inability to control the muscles to swallow.
Difficulty to swallow in cerebral palsy patients can also be a result of poor posture, reduced head

control, and reduced sensation around the mouth !,



Limitations of Caregivers

"Attention deficit hyperactivity disorder, intellectual disabilities, autism, and cerebral
palsy are among the most prevalent developmental disabilities". Population-based samples have
shown a correlation between patients with developmental disorders and an increase in the
occurrence if periodontitis, caries, and lack of teeth compared to the ordinary population. Those
who have cerebral palsy face many limitations in performing preventative oral home care,
therefore leaning on their caregivers for proper assistance. It is estimated that 72% of the
estimated 4.9 million developmental disabilities rely on their family members for oral hygiene
care.

A study was done with 808 caregivers at two clinics to understand their experience on
assisting adults with oral home care. Care takers must have accompanied a disabled adult above
the age of 20 and must either be a family member or paid support help to the patient for at least
six months. Out of the 808 caregivers, 683 of them were paid and 125 were family members,
predominately parents. Surveys were completed to obtain data on positive and negative oral
characteristics. The study showed that 28.5% of patients had bad breath, 24.5% exhibit bleeding
gums, and 55.1% had poor tooth condition. A total of 296 patients displayed tooth decay,
possibly due to the fact that 44.6% of the disabled patients never flossed, according to the
caregiver's survey.

Caregivers stated that they are more comfortable with brushing assistance than flossing.
Those who received formal training in structured group sessions and clinicians during dental

visits felt more confident in their flossing services. The results of the study also indicated a



higher prevalence of periodontitis than what the caregivers noted in their survey, displaying the
caregiver's inability to recognized oral diseases %),

For some CP patients, their primary caregiver for a large portion of their life is a parent.
Not surprisingly, the additional stress this responsibility puts on a parent can lead them to have
heightened concern about the health of their child during everyday life. Parents of children with
CP reported fewer oral symptoms than were expected and confirmed by oral examination. This
suggests that, although the parents of CP children report a higher level of anxiety and concern for
their children’s oral health, they may be unaware of the severity of their child’s oral health
problems %

Education of caregivers is a vital piece of the equation when considering improving the
quality of oral healthcare provided to special needs patients, in this case focusing primarily on
CP patients. Since many CP patients are unable to communicate discomfort verbally, the
responsibility of the caregiver extends into the realm of recognizing medical and dental issues
and addressing them in a timely and appropriate manner. Caregivers with less education on the
specific traits and needs of CP patients, as well as less knowledge of health-literacy are less

likely to be able to provide appropriate care to their patients.

Nutrition related to systemic health:

A cross-sectional study was conducted to evaluate the association between orofacial
motor function and nutritional status in children and adolescents with CP. The results showed
that nutritional status, described in this study as the weight gained, is favored by better oral

motor performance 1. It can be extrapolated, based on this, that individuals with decreasing oral



motor ability would have a more difficult time maintaining a healthy weight and could likely be
at risk of malnutrition and nutrient deficiency.

Another cross-sectional study investigated multiple nutrient statuses in children
diagnosed with CP in a hospital setting. This study found that 90% of the children were
undernourished and various nutritional deficiencies, especially anemia and vitamin D deficiency.
These problems were likely due to feeding difficulties and the fact that many of the children
were from economically disadvantaged families, making them prone to malnutrition ['2. Aside
from the negative effects malnutrition can have on the body and organ systems, vitamin D
deficiency in particular can cause osteoporosis, which can cause bone resorption and potentiate

in the oral cavity as periodontal disease.

Comparisons of Oral Hygiene Methods:

When developing an effective oral hygiene routine, the patient with cerebral palsy or
their caretaker must consider the kind of toothbrush they wish to implement. Although many
studies have shown power brushes can be more effective in plaque removal than a manual brush,
it is likely that these trials were done using able-bodied subjects who understood the proper
technique for each method. In a study done comparing reduction of biofilm after brushing, both a
manual brush and an electric toothbrush (turned off and on in separate groups) were effective in
reducing biofilm after brushing [!*!,

A study done in India in 2015 was aimed less toward the confirmation that patients with
cerebral palsy were at higher risk of periodontal disease and complications, and more toward

evaluating methods of oral hygiene to eliminate dental plaque in children with cerebral palsy.

The experimenters compared several groups, varying the kind of brush used (manual and



powered) as well as the presence/absence of a chlorhexidine spray. The results suggested that a
combined oral hygiene strategy, including mechanical plaque removal as well as a
chemotherapeutic measure was most effective in improving the gingival status of children with
cerebral palsy 14,

Two separate studies were conducted to evaluate the effectiveness of a three-sided
toothbrush designed to aid caregivers in simultaneously cleansing the lingual, occlusal, and facial
surfaces of the patient’s teeth. These studies concluded that the three-sided toothbrush was
superior to the single-headed in reducing bacterial plaque in people with and without CP. After a
month, the triple-headed toothbrush was most effective in decreasing plaque index scores and
improving gingival index.

Previous to using the three-sided toothbrush, caregivers were unable to cleanse the
lingual portion of the teeth in CP patients due to involuntary tongue movements. Since the
bristles on the triple-headed toothbrush wrap around the whole tooth, caregivers were able to
access all tooth surfaces and able to “stay” longer on the tooth surface. With a surface horizontal
to the occlusal plane, the toothbrush ensures if the patient bites down during brushing, they are

will not injure themselves or the caregiver (1%,

Limitations & Future Studies:

Although extensive studies have been done to determine an increased risk for unfavorable
oral conditions for patients with CP, management of these patients still poses present difficulty to
both the caretakers and the oral health professional. Additional research would be beneficial on

the subjects of methods for caregiver education, as well as implementation of lessons or oral



home care techniques. Follow-up studies on the continued efficacy of these caretakers could be
compared with the longitudinal changes in their patient’s oral health status.

Like any patient, CP patients deserve and will benefit from individualized care both in-
office and at home. Continued exploration on oral home care products that are not only effective,
but provide ease of use for the caregiver is necessary. For example, several studies were
discussed that considered mechanical plaque removal from a toothbrushing standpoint, but little
was found on flossing or other methods of interproximal plaque removal. A proposed study may
consist of comparing traditional flossing to the Sonicare Airfloss in their effectiveness of
improving gingival health in patients with CP or special care dentistry patients. This same study

might aim to compare the caretaker’s perceived ease of use of the two methods.



References:
1. Sehrawat N, Marwaha M, Bansal K, Chopra R. Cerebral Palsy: A Dental Update.
International Journal of Clinical Pediatric Dentistry [Internet]. 2014Aug7 [cited
2018 Mar 27];109-118. Available from:

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4212167/

2. Dougherty NJ. A Review of Cerebral Palsy for the Oral Health Professional. Dental
Clinics of North America [Internet]. 2009 [cited 2018 Mar 27];Vol53 (2): 329-38.

Available from: https://doi.org/10.1016/j.cden.2008.12.001

3. Akhter, Rahena, et al. “Risk Factors for Dental Caries among Children with Cerebral
Palsy in a Low-Resource Setting.” Developmental Medicine & Child Neurology
[Internet]. 2016 [cited 2018 Mar 27];Vol 59(5): pp. 538-543. Available from:

https://doi.org/10.1111/dmen.13359

4. Santos MTBR, Ferreira MCD, Guaré RO, Diniz MB, Rosing CK, Rodrigues JA, et al.
Gingivitis and salivary osmolality in children with cerebral palsy. International
Journal of Paediatric Dentistry [Internet]. 2016Apr [cited 2018 Mar 27];26(6):

463-70. Available from: https://doi.org/10.1111/ipd. 12220

5. Ruiz L-A, Diniz M-B, Loyola-Rodriguez J-P, Habibe C-H, Garrubbo C-C, Santos M-T-
botti-R. A controlled study comparing salivary osmolality, caries experience and
caries experience and caries risk in patients with cerebral palsy. Med Oral Patol

Oral Cir Bucal [Internet]. 2018 [cited 2018 Mar 27]; Available from:

http://www.medicinaoral.com/pubmed/medoralv23_i2 p211.pdf


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4212167/
https://doi.org/10.1016/j.cden.2008.12.001
https://doi.org/10.1111/dmcn.13359
https://doi.org/10.1111/ipd.12220
http://www.medicinaoral.com/pubmed/medoralv23_i2_p211.pdf

6. Jan, Basil, and Mohammed Jan. “Dental Health of Children with Cerebral Palsy.”
Neurosciences [Internet]. 2016 [cited 2018 Mar 27];21(4): pp. 314-318. Available

from: http://doi1:10.17712/ns1.2016.4.20150729

7. Rodriguez, Juan Pablo Loyola, et al. “Dental Decay and Oral Findings in Children and
Adolescents Affected by Different Types of Cerebral Palsy: A Comparative
Study.” Journal of Clinical Pediatric Dentistry [Internet]. 2018 [cited 2018 Mar

271;42(1): pp. 62-66. Available from: http://doi:10.17796/1053-4628-42.1.11

8. Ashiry, Eman A El, et al. “Oral Health Quality of Life in Children with Cerebral Palsy:
Parental Perceptions.” Journal of Clinical Pediatric Dentistry [Internet]. 2016
[cited 2018 Mar 27];40(5): pp. 375-387. Available from:

http://doi:10.17796/1053-4628-40.5.375

9. Rahul VK, Mathew C, Jose S, Thomas G, Noushad MC, Feroz TPM. Oral Manifestation
in Mentally Challenged Children. Journal of International Oral Health [Internet].
2014Nov15 [cited 2018 Mar 27];7(2): 37-21. Available from:

https://www.ncbi.nlm.nih.eov/pmc/articles/PMC4377148/

10. Minihan PM, Morgan JP, Park A, Yantsides KE, Nobels CJ, Finkelman MD, et al. At-
Home Oral Care for Adults with Developmental Disabilities. American Dental
Association [Internet]. 20140ct [cited 2018 Mar 27]; 1018-25. Available from:

https://doi.org/10.14219/jada.2014.64

11. Pinto VV, Alves LAC, Mendes FM, Ciamponi AL. The nutritional state of children and
adolescents with cerebral palsy is associated with oral motor dysfunction and

social conditions: a cross sectional study. BMC Neurology [Internet]. 2016Apr26


about:blank
about:blank
about:blank
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4377148/
https://doi.org/10.14219/jada.2014.64

[cited 2018 Mar 27];16(55): 1-7. Available from:

https://www.ncbi.nlm.nih.eov/pmc/articles/PMC4847222/

12. Hariprasad P, Elizabeth K, Valamparampil M, Kalpana D, Anish T. Multiple nutritional
deficiencies in cerebral palsy compounding physical and functional impairments.
Indian Journal of Palliative Care [Internet]. 2017 [cited 2018 Mar 27];23(4): 387.

Available from: https://www.ncbi.nlm.nih.eov/pmc/articles/PMC5661339/

13. Ferraz NKL, Tataounoff J, Noguira LC, Ramos-Jorge J, Ramos-Jorge ML, Pimenta ML.
Mechanical control of biofilm in children with cerebral palsy: a randomized
clinical trial. International Journal of Pediatric Dentistry [Internet]. 2015 [cited

2018 Mar 27];25: 213-20. Available from: https://doi.org/10.1111/ipd.12132

14. Maiya A, Shetty Y R, Rai K, Padmanabhan V, Hegde AM. Use of different oral hygiene
strategies in children with cerebral palsy: A comparative study.J Int Soc Prevent
Communit Dent [Internet]. 2015 [cited 2018 Mar 27];5: 389-393. Available from:

https://dx.doi.org/10.4103%2F2231-0762.165925

15. Yitzhak, Moran, et al. “The Effect of Toothbrush Design on the Ability of Nurses to
Brush the Teeth of Institutionalized Cerebral Palsy Patients.” Special Care in
Dentistry [Internet]. 2012 [cited 2018 Mar 27];33(1): pp. 20-27. Available from:

https://doi.org/10.1111/1.1754-4505.2012.00311.x



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4847222/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5661339/
https://doi.org/10.1111/ipd.12132
https://dx.doi.org/10.4103%2F2231-0762.165925
https://doi.org/10.1111/j.1754-4505.2012.00311.x

	Virginia Commonwealth University
	VCU Scholars Compass
	2018

	Consideration for care for your patient with cerebral palsy
	Katlin R. Cannon
	Melissa Stowe
	Brooke Ryan
	Downloaded from


	tmp.1525365692.pdf.w3uZ6

