
      The Neurology of Down Syndrome 
Neurology, the study of the human nervous system and its disorders, is important in the clinical care of persons with Down syndrome. The nervous system is always affected in Down syndrome. Among the most common involvements are development disabilities (retardation in mental development and motor capabilities), hypotonia, atlantoaxial dislocation and seizures.

What does the term "developmental disabilities" mean in relation to Down syndrome?

This term refers to incomplete development of the brain, which leads to both intellectual disability and to slowed and/or incomplete mastery of physical coordination.

What is known about brain pathology in regard to developmental difficulties?

Pathology in the Down syndrome brain includes a slightly smaller brain size for age, a shorter diameter for the anterior-posterior brain measurement, an unusually steep slope to the posterior portions of the brain and an insufficiently developed superior temporal gyrus. It is not known in what way these features contribute to the developmental disabilities of Down syndrome.

Through research has any progress been made in the pathology of the brain of a person with Down syndrome?

Research in this area is being actively pursued, especially since it may yield clues to Alzheimer's disease and to the neuroscientific effects on learning and memory.

Is IQ (Intelligence Quotient) a meaningful measure in Down syndrome?

No. IQ is not an adequate measure of the functional status of people with Down syndrome. For example, individuals with Down syndrome may have difficulty with grammar, but understand individual words, or have a sense of when to speak, at a par with their mental age. IQ tests to not measure many of the abilities that people with Down syndrome possess. However, obtaining an IQ test is sometimes necessary to receive appropriate services. 

What can be done to help people with Down syndrome to achieve their full potential in the face of such disabilities?

A variety of intervention programs, designed to begin in infancy and continue throughout learning years, help children with Down syndrome maximize their capabilities.

What is hypotonia?

Hypotonia refers to the reduced muscle tone that occurs in virtually all infants with Down syndrome. It is commonly seen in the flexor group, muscles which act to flex a joint. The muscle weakness ranges from mild to moderate to severe.

How is hypotonia diagnosed?

Common hypotonic symptoms are a lagging head when the child is pulled into a sitting position and arching of the back when carried upright or lying on the stomach. In addition, hypotonic children will tire more easily and adopt movement patterns requiring the least expenditure of energy.
Are there any effective interventions for hypotonia?

Hypotonic conditions tend to improve with age. Gross motor programs offered by occupational and physical therapists have been shown to diminish hypotonic symptoms. These programs improve large body movements, such as walking, turning, sitting, standing and climbing stairs. Enrollment of children in an early intervention program which includes gross motor programs is recommended at the earliest feasible age, generally between four and six weeks of age.

What is atlantoaxial dislocation?

Atlantoaxial dislocation refers to a problem caused by hypotonia. The ligaments at the first two cervical vertebra are more relaxed than they should be, putting the individual at risk of spinal cord compression and injury.

How common is atlantoaxial dislocation?

The cervical spine instability occurs in 10 to 20 percent of children with Down syndrome; however, actual spinal compression is rare. 

What are the symptoms of atlantoaxial dislocation?

If symptoms are present, they include neck pain, change in gait, onset of weakness in the extremities, spasticity, limited neck movement and bowel/bladder incontinence (particularly after toilet training has been accomplished). However, most children with x-ray evidence of atlantoaxial dislocation have no apparent symptoms.

What preventive measures should be taken?

Since most children with atlantoaxial dislocation do not exhibit symptoms, lateral cervical x-rays are recommended for all children with Down syndrome between the ages of 3 and 5. If the instability is present, but there are no symptoms, the appropriate precaution is to limit "high risk" activities which might over-stress the neck. These activities include high-jumping, diving, gymnastics, trampoline, and butterfly strokes in swimming. To devise a safe exercise program for a symptom-free child with atlantoaxial dislocation, consult your doctor.

Is there any treatment for atlantoaxial dislocation?

If symptoms are present, the atlantoaxial joint can be surgically fused.

What is the incidence of seizures in Down syndrome?

In the young child with Down syndrome, seizures are no more common than in the general population. Beginning at age 20-30, the incidence of seizure disorder rises substantially in the Down syndrome population. Research is ongoing as to whether the frequencies of seizures in individuals with Down syndrome is related to the aging of the brain.

What is the typical seizure for a person with Down syndrome?

Seizures for individuals with Down syndrome commonly look like epileptic seizures: jerking of arms and legs and loss of consciousness. Seizures can also take a mixed form, with staring spells and momentary lapses of attention.

What is the treatment for seizures?

Seizures can be controlled with standard anti-convulsant medication.
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Organizations and Websites

Academy of Dentistry for Persons with Disabilities 
Special Care Dentistry
401 North Michigan Avenue, Suite 2200
Chicago, Il 60611 
Telephone: (312) 527-6764
Fax: (312) 673-6663
E-mail: SCDA@SCDonline.org  Website: http://www.scdonline.org
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American Speech-Language Hearing Association
10801 Rockville Pike
Rockville, MD 20852
Telephone: (301) 897.5700 or (800) 638-8255
Website: http://www.asha.org
LaLeche League International 
1400 North Meacham Road
Schaumberg, IL 60173 
Telephone: (800) LALECHE or (847) 519-7730
Website: http://www.lalecheleague.org
National Center on Physical Activity and Disability
1640 W. Roosevelt Road 
Chicago, IL 60608-6904
Telephone: (800) 900-8086
E-mail: ncpad@uic.edu   Website: http://www.ncpad.org
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Feeding Resource List

Organizations and Websites

LaLeche League International 
1400 North Meacham Road
Schaumberg, IL 60173 
Telephone: (800) LALECHE or (847) 519-7730
Website: http://www.lalecheleague.org
New Visions
1124 Roberts Mountain Road
Faber, VA 22938 
Telephone: (800) 606-7112
E-mail: mealtime@new-vis.com This e-mail address is being protected from spambots. You need JavaScript enabled to view it [image: image3.png]



Website: http://www.new-vis.com

Books and Articles

Fiocca, Sharon. Oral Motor & Feeding Skills. (1999; Updated 2007) Reprinted at http://www.riverbendds.org/fiocca.html
Lowman, D. K, Murphy, S.M. The Educator’s Guide to Feeding Children with Disabilities. Baltimore, MD: Paul H. Brookes Publishing Co (1998). http://www.brookespublishing.com/
Sleep Issues Resource List

Organizations and Websites

American Sleep Apnea Association. 
1424 K Street NW, Suite 302
Washington, DC 20005 
Telephone: (202) 293-3650 
Fax: (202) 293-3656
Email: asaa@sleepapnea.org This e-mail address is being protected from spambots. You need JavaScript enabled to view it [image: image4.png]


 Website: http://www.sleepapnea.org/
American Sleep Disorders Association 
1610 14th Street NW
Rochester MN 55901
Telephone: 507-287-6006
Email: asda@millcomm.com This e-mail address is being protected from spambots. You need JavaScript enabled to view it [image: image5.png]



Center for Research in Sleep Disorders 
1275 East Kemper Rd.
Cincinnati OH 45246
Telephone: 513-671-3101
Email: ggaz@tristatesleep.com This e-mail address is being protected from spambots. You need JavaScript enabled to view it [image: image6.png]



National Sleep Foundation
1522 K Street, NW, Suite 500
Washington, DC 20005
Telephone: (202) 347-3471
Fax: (202) 347-3472
Website: http://www.sleepfoundation.org/site/c.huIXKjM0IxF/b.2417141/k.C60C/Welcome.htm
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“Obstructive Sleep Apnea in Children with Down Syndrome”. Capitol Sleep Medicine Newsletter. September 2007. Volume 2 Number 9. www.capitolsleepmedicine.com
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