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What Does a Pediatric Neurologist Do?

 Encompasses disorders of the brain, spinal cord, peripheral nerve and muscle affecting infants, 

children and adolescents



What Does a Pediatric Neurologist Do?

• Seizures & epilepsy

• Muscle problems which may cause weakness, such as: muscular dystrophy or neuropathy

• Headaches, including migraines and concussions

• Behavioral disorders, including attention-deficit/hyperactivity disorder (ADHD), tics and Tourette Syndrome, and sleep problems

• Autism

• Developmental disorders, including cerebral palsy, delayed speech, delayed motor milestones, and coordination issues

• Intellectual disability

• Congenital malformations, which are problems in how the brain forms or develops

• Stroke and traumatic brain injury (TBI)

• Genetic conditions that affect the nervous system

• Autoimmune problems that impact the brain and spinal cord (such as multiple sclerosis)

• Infections or inflammation of the brain (such as meningitis or encephalitis) 

• Brain tumors 



Training

• 4 years of medical school

• 1-3 years of general pediatrics internship/residency

• 3 years of residency training in child neurology, which includes one year of training in adult 

neurology

• Some complete an additional 1-2 years of training 

• Most child neurologists have certification from the American Board of Pediatrics & the American 

Board of Psychiatry and Neurology.



Red Flags to See Pediatric Neurology

 Seizures or abnormal movements

 Sleep problems 

 Developmental Regression

 Weakness/hypotonia

 Vision and/or hearing problems

 Abnormal birth marks

 Family history- especially neurological problems

 Head size/shape- microcephaly or macrocephaly

 Genetic Conditions associated with Neurological Problems



Neurological Exam

 Mental Status

 Cranial Nerves

 Tone & Strength

 Reflexes

 Coordination

 Gait



Common Test Ordered



Common Test Ordered

• EEG (electroencephalogram): looks for problems with the electrical activity in your brain. This 

test can be used to look for seizures, and to make sure your child's brain is making the expected 

types of electrical activity for their age

• MRI (magnetic resonance imaging): look for signs of brain tumor, stroke, infection, multiple 

sclerosis, certain genetic conditions

• Lumbar puncture (spinal tap): doctors insert a small needle in the lower back to take a sample of 

spinal fluid, which surrounds your brain and spinal cord. This can help look for signs of infection or 

inflammation

• Blood tests: may include basic labs checking for electrolyte changes or signs of infection, or more 

complicated testing such as genetic tests for specific disorders



EEG

• Assess for abnormal 

seizure activity

• Assess background 

activity

• May require 

medication to help 

with sleep

• Ex. Clonidine +/-

Melatonin



MRI

 Magnetic (NO radiation) 

 Looks for brain injury or malformations

 Many times requires sedation

 Takes about 1 hour to complete



Labs

 Metabolic: ammonia, lactic acid, serum amino acids, acylcarnitine profile, urine organic 

acids

 Muscular: CK level

 Genetic: Fragile X, CMA

 Consider: Autism/ID panel and/or Whole Exome Sequencing



Autism & Neurological 

Complications



Epilepsy in Autism



Autism in Epilepsy



Autism & Epilepsy

Conclusion: Patients with autism are at higher risk than the general population for seizures 

and/or epilepsy





Autism & Neuroimaging





Neuroimaging Modalities

 Diffusion Tensor Imaging (DTI)

 MRI-based neuroimaging technique which makes it possible to estimate the location, orientation, 
and anisotropy of the brain's white matter tracts.

 Resting-State Functional MRI

 Used in brain mapping to evaluate regional interactions that occur in a resting or task-negative 
state

 MRI Spectroscopy

 Measures biochemical changes in the brain

Note: these are mostly used on a research basis and not for clinical care



Diffusion Tensor Imaging



Resting State Functional MRI



MR Spectroscopy





Autism & Neuroimaging

 Summary

 Increased white and gray matter volume in frontal & temporal lobes

 Cerebellum most consistent site of abnormality

 Increased total brain volume

 Decreased volume of corpus callosum

 Conclusion: 

 Many studies are done on small populations

 Very heterogeneous patient population

 Most findings are non-specific and clinically insignificant 



Neurogenetics & Autism



Neurogenetics & Autism

 >1,000 genes have been reported to be associated with ASD

 10-20% of patients with ASD have an identifiable genetic condition



Neurogenetics & Autism

 Fragile X Syndrome

 Down Syndrome

 Rett Syndrome

 Tuberous Sclerosis Complex

 Angelman Syndrome

 Phelan McDermid (SHANK3)

 Others….



Fragile X Syndrome

 X-linked dominant 

 CGG repeats in FMR1 gene 



Fragile X Syndrome

 Intellectual Disability

 Autism Spectrum Disorder (15-60%)

 ADHD

 Seizure/Epilepsy (10-20%)



Down Syndrome (Trisomy 21)

 Intellectual Disability (average IQ 50)

 ASD (5-10%)

 Seizure/epilepsy (5-10% children, 50% adults)

 Hypotonia

 Other systemic problems



Rett Syndrome

 Mutation in MECP2 on X chromosome

 Mostly in females

 Males typically lethal in utero

 Developmental regression between 6-36 
months of age

 Acquired microcephaly

 Hand ringing

 https://www.youtube.com/watch?v=53k1EsP5
D8k

 ASD

 Seizures/epilepsy (many refractory)

 Gait issues



Tuberous Sclerosis Complex

 Genetic mutation in TSC1 or TSC2

 Autosomal dominant

 Concerns for non-cancerous tumors in brain and other vital organs

 Many diagnosed in utero due to cardiac rhabdomyomas

 ASD (~50%)

 More common in TSC2

 Ash leaf spots on skin

 Seizure/epilepsy

 Infantile spasms could be presenting symptom in infancy

 https://www.youtube.com/watch?v=VU6qNLOlU_A

 Intelligence ranges from normal to severe ID

 40-50% with normal IQ



Tuberous Sclerosis Complex



Tuberous Sclerosis Complex

Ash Leaf Spots

Cortical Tubers & 

Subependymal Nodules



Angelman Syndrome

 “Happy Puppet Syndrome”

 Deletion/mutation in UBE3A gene on 

chromosome 15

 Microcephaly

 Global developmental delay/ID

 ASD in 20-30%

 Seizures/epilepsy (75%)

 Myoclonic seizures



Landau-Kleffner Syndrome

 Begins 2-8 years of age (average 5-7 years of age)

 Rare form of epilepsy that typically occurs during sleep

 Electrical Status Epilepticus in Sleep (ESES) common

 Many diagnosed with ASD due to language regression

 Cause is unknown although mutation in GRIN2A found in small percentage of patients

 Reason why most neurologists will order an EEG in patients with ASD, especially those with 

history of developmental/language regression

 Neuroimaging normal

 Non-syndromic in appearance



Phelan-McDermid Syndrome

 Mutation in SHANK3 gene due to deletion in 22q13

 ASD rates unknown but likely up to 75-90%

 Epilepsy in up to 40-50%

 Global developmental delay/Intellectual Disability



Other Neurological Causes



Birth-related Events Increasing Risk of ASD

 Low birth weight

 Extreme prematurity (before 26 weeks)

 Intrauterine infection during the pregnancy

 Male

 In utero drug exposure

 Injuries to cerebellum 



Other Causes

Most “causes” for autism are unknown

Studies show that with neurological and genetic work-up that only 20-30% patients will 

receive a clinical diagnosis

More clinical studies and research is needed



Questions


