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MALFORMATIONS

Dr. M.G. Norman

Malformations of C.N.S. among most common.  Malformation is abnormality of organ at birth.  Term indicates nothing about cause.

Primary malformation, due to intrinsically abnormal developmental process.

Secondary malformation (disruption) breakdown, or interference with, intrinsically normal process.

Multifactorial ‑ combination of individual, probably genetic, susceptibility, and extrinsic factors.

Important to distinguish primary from secondary for purposes of genetic counselling primary may recur, secondary probably won't.  Where possible, make a specific causal diagnosis ‑ i.e. is it a chromosomal problem, is it autosomal recessive.

Problem:
not necessarily (and usually no) one‑to‑one relationship between the "cause" of malformation and the final morphology.  Timing of an event may be more important than the agent.

Organogenesis 4th ‑ 8th week ‑ thereafter a fetus  ‑  Development of brain prolonged, with

migrations of young neurons continuing up to about 20 weeks.

Incidence

3%

-
of newborns have major malformation.  Of these 1/3 are of C.N.S.;

60%

-
are of unknown origin;

20%

-
due to interaction between hereditary tendency and nongenetic undefined factors (i.e. multifactorial);

7.5%

-
monogenic;

6%

-
major chromosomal abnormality;

12%

-
due to major environmental causes.

Chromosomal Abnormality

DOWN'S  ‑  TRISOMY 21

‑
Small boxy brain, short frontal lobes, small superficial temporal lobe.

‑
Develop plaques and tangles early ‑ Gene for amyloid precursor on chromosome 21.  Dose effect of 3 genes.

TRISOMY 13,18  ‑  Association with holoprosencephaly, but mostly brain will be small,

but otherwise normal.  Trisomy 13 and 18 are usually lethal, either because of stillbirth or early neonatal death.

I
Neural Tube Defects  ‑  commonest C.N.S. malformation

wide range from anencephaly to spina bifida occulta.

failure of neural tube to close.

Causes
Multifactorial



-
commonest anencephaly, meningomyelocele, meningocele, encephalocele.

-
shows variation in prevalence rate, different ethnic groups, over long periods of time (secular trends) and seasonally

Recently


-
preconceptional folic acid said to be protective in 70% of cases where mother has had infant with NTD

Other causes rarer

-
single mutant gene, chromosomal abnormality teratogens etc.

Mechanism 


‑
primary failure of neural tube closure; or primary failure of mesoderm to push neural tube shut; or both

Timing



‑
may be as early as 18 days postconception ‑ up to about 28 days


a)
Anencephaly 

‑
cranial vault missing ‑ amount of brain and cord present is more or less directly proportional to vault present ‑ what remains is a disc shaped mass of hemorrhagic tissue.


b)
Encephalocele

‑
herniation of brain tissue out of cranial vault;  the encephalocele is covered by dura and abnormal skin.

c)
Spinal Neural tube defects ‑ spina bifida, meningocele and myelomeningocele ‑ familial incidence 2‑4.1%

II
Failure of growth of structures derived from mediobasal prosencephalon wall

Holoprosencephaly

severest form of this is cyclops ‑ single eye

runs a continuous spectrum from a small disc or cup‑shaped holosphere, to partial separation of the two hemispheres, to isolated absence of the olfactory nerves (arhinencephaly), multiplicity of causes which end up with the same morphology.

Probably determined by 21 days postconception

III
Agenesis of corpus callosum

IV
Arnold‑Chiari Malformation ‑

Chiari described 4 types ‑

Chiari type II, or Arnold‑Chiari malformation ‑

displacement of cerebellum and distal brain stem through foramen magnum

peg of cerebellum overlies dorsal cervical spinal cord

beaking of tectum, kinking of medulla

hydrocephalus

usually has associated meningomyelocele

Pathogenesis ‑ not known ‑ most probably is a dysynchrony in growth of neuroectodermal derivatives (cerebellum and brain stem), compared to mesodermal derivatives of posterior fossa (bone)

V
Disturbance of migration

a)
Agyria ‑ Pachygyria

smooth brain or broad convolutions

abnormality of migration

b)
Polymicrogyria  ‑  too small and narrow gyri

4 layered cortex, disordered lamination

VI
Dandy‑Walker‑Syndrome ‑ failure of growth of cerebellar vermis with

cyst occupying space between remnants of cerebellar hemispheres

VII
Abnormalities of the Aqueduct ‑

stenosis, forking, septum formation

Neurocutaneous Syndromes

I
Neurofibromatosis (von Recklinghausen's disease)   Autosomal dominant

· 1:3000 ‑ Wide range of expressivity

· cafe au lait spots on skin, multiple cranial nerve tumours on peripheral nerves ‑ Schwannomas and neurofibromas

· can occur on cranial nerves (V and VIII)

· occasional brain tumours

II
Tuberous sclerosis 1:100,000  ‑  many form frustes   Autosomal dominant

· skin lesions (91%), mental retardation (60%), retinal hamartomas (50%)

· skin lesions ‑ facial angiofibromas

· retinal hamartoma ‑ phakoma

· brain ‑ cortical tubers:  firm, broad, loss of grey/white junction ‑ disturbed lamination, large abnormal cells, coarse gliosis

· "candle‑gutterings" ‑ lumps protruding into ventricles with large bizarre astrocytes

III
Encephalofacial angiomatosis (Sturge‑Weber disease)

· port‑wine stain on face ‑ in territory of one or more division of cranial nerve V

· angioma of leptomeningeal vessels with calcification of vessels in cortex

Other even rarer syndromes

PRACTICAL ADVICE
‑
DO NOT prescribe any medicines during pregnancy unless absolutely necessary.  Warn mother against smoking, drinking alcohol, so‑called "recreational drugs" ‑ Women should know that malformations are determined very early in pregnancy, usually first 8 weeks.  Avoidance of prescription and other drugs should begin prior to conception.  

Important to prescribe folic acid before conception.
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