Outline of Lecture 50 (02-05 PP; Singer & Raymond)

Developmental Disease
Selected diseases correlated with stages of nervous system development


1. Induction


2. Neurulation: leads to neural tube defects



Spina bifida cystica

- Meningocele (outpouching of meninges) or myelomeningocele (spinal cord in outpouching) formation



- Folate supplementation reduces risk




- Etiology is varied




- Prenatal detection by (-fetoprotein (AFP) available

- Associated with Chiari 2 malformation (cerebellar tonsil herniation & kinking of spinal cord at cervical-medullary junction, usually accompanied by myelomeningocele and spinal cord tethering, and hydrocephalus)


3. Segmentation & diverticulation


Holoprosencephaly




Failure of prosencephalon to segment



Different degrees of segmentation failure (alobar, semilobar, lobar)




Associated craniofacial abnormalities




Some forms caused by mutations in SHH or related genes


4. Cell proliferation [Year1/neuropsych/Rev 11]


Microcephaly vera, hemimegalencephaly, macroencephaly


This is why you measure head size at birth


5. Migration



Neuronal heterotopia: ?



Lissencephaly: agyria (no cortical involutions) or pachygyria (large gyri)


Polymicrogyria: many small gyri


6. Axonal projection, synaptogenesis, and myelination

Pediatric neurodevelopmental disorderes


Cerebral Palsy (CP)



Nonprogressive motor disorder of varying degree due to brain damage



Occurs ~2/1000 births due to pre or postnatal events


4 main types w/ indicated prevalance: spastic > dyskinetic > mixed > ataxic



Associated w/ mental retardation, strabismus, epilepsy, vision/hearing disorders

Rett Syndrome


- A disease of girls with initially normal development followed by arrest and regression, associated with hand washing/wringing movements, acquired microcephaly, hyperventilation, and seizures

Degenerative diseases


Def: loss of previously acquired skills


Early signs of

- Gray matter disease: delayed psychomotor development, intellectual disorientation, seizures, retinal involvement (cherry red spot), ataxia



- White matter disease: UMN signs, peripheral neuropathy, optic atrophy, ataxia



(Note that these are early signs only and later they converge)

Tay-Sachs disease


A lysosomal storage disease & degenerative disease


Due to ganglioside accumulation due to hexosaminidase A mutation


Prenatal diagnosis available, but treatment is only symptomatic

Metachromatic leukodystrophy, a white matter disease (as the name implies)


Progressive demyelinating disease due to defect in arylsulfatase A
