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PERINATAL BRAIN DAMAGE

Dr. M. G. Norman

Birth occurs while brain maturing.  Brain can be damaged before, during or after birth.  Factors which can result in brain damage:

antenatal factors;

prematurity;

perinatal asphyxia;

mechanical damage during birth;

perinatal infections.

Prematurity

Subependymal cell plate (germinal eminence) hemorrhage ‑ intraventricular hemorrhage (IVH).

germinal eminence a mound of primitive neuroectodermal cells which persist until about 32‑33 weeks gestation over caudate;

hemorrhages begin here, rupture into ventricles, can fill ventricles and appear around base of brain;

cause:  capillary bleeding due to hypoxic endothelial damage plus fluctuations in blood pressure;

can be seen in up to 80% of infants less than 28 weeks gestation ‑ 40‑50% of survivors of neonatal intensive care units may have these ‑ no sequellae if hemorrhage small and unruptured.

Periventricular infarction (leukomalacia)

small foci of infarction just lateral to lateral ventricles;

due to failure of perfusion;

usually not lethal, but survivors may have spastic hemiplegia, other neurologic lesions depending on size of infarction(s).

Periventricular hemorrhage

these can occur secondarily into areas of infarction;

may be primary (perivenous).

Note:  smaller the premature, the more severe the damage is apt to be.

Cerebellar hemorrhage

fairly rare.

Perinatal asphyxia

Hypoxia ‑ failure of oxygenation;  ischemia ‑ failure of perfusion;

Prior to birth fetus supplied with oxygen from mother ‑ 02‑C02 gas exchange occurs at placenta/uterus interface ‑ therefore maternal problems, placental disease may cause problems ‑ blood goes to fetus from placenta through umbilical cord, so cord problems can cause lack of oxygen delivery to fetus;

During birth ‑ mechanical problems (see below) and also as above after birth ‑ various problems.

Sites of damage
grey matter

cerebral cortex (hypoxia and acidosis) ‑ can be in "watershed" areas, posterior cerebral artery territory, or seemingly random;

basal ganglia (hypoxia and anoxia);

thalamus and brainstem (single episode of total asphyxia).


acute lesion 
-
takes 24 hours to see acute anoxic change in neurons ‑ if infant dies within 24 hours of l



oculi insult, may see nothing;

-
more than 24 hours, acute anoxic change;

-
later see neuronal loss and gliosis.

Note: 
thalamus and brainstem of infant particularly vulnerable to damage.

Various circulatory, metabolic, synaptic (excitatory glutamate) factors may influence pattern of final damage.

Ulegyria refers to scarring of sulci and also gyri as sequel of perinatal asphyxia;

Status marmoratus (basal ganglia) and plaque fibromyelinque (cortex) aberrant myelination of injured area ‑ unique response to injury by infant brain

MECHANICAL DAMAGE
Cephalohematoma  
‑
Collection of subgaleal blood ‑ 2.5% of all births.  Heal by ossifying at edge.  Do not cause later problems.  Important not to mistake a healing cephalohematoma for depressed fracture of skull.

Skull fractures
-
Linear or depressed ‑ may be caused by forceps.

Subdural hematoma 


a)Posterior fossa 
‑
usually seen in small breech (born buttocks first) infants

                
‑
tearing of veins or sinuses in tentorium cerebelli.

b)Over convexities
‑
usually large infants with difficult deliveries


‑
tearing of small pial veins over cerebral hemispheres  clinical signs develop 2‑5 days after birth.

Spinal cord 
‑
usually seen in breech deliveries ‑ hyperextension of neck is mechanism of injury.  Can be seen in cephalic deliveries with deep transverse arrest and rotation of head to occiput anterior, usually some difficulty in delivering shoulder as well.  Cervical cord is damaged, probably due to damage to blood vessels supplying cord.

PERINATAL INFECTIONS (TORCH) ‑  All are systemic infections in fetus or infant, but brain can be severely affected.

Toxoplasmosis
Commonest.  Transplacental infection can cause infection in infant prior to birth.

Cytomegalovirus
Mother may not seem sick at all, or may have mild non‑specific illness.  Organisms cause necrosis in brain, and these areas calcify.

Herpes
Can be transplacental, ascending or acquired during passage through birth canal.  In brain of newborn infant is devastating ‑ Causes almost complete necrosis.

Rubella
Transplacental from mother.  Leaves small patchy calcifications.
Other

Cavitated lesions
Multicystic encephalomalacia refers to multiple cysts in a cerebral hemisphere ‑ usually happens in third trimester or just after birth

‑
cause usually not known ‑ could be severe hypoxic‑ischemic insult.  Some cases occur after severe maternal injury.  Some occur as result of perinatal infection, such as herpes.

Hydranencephaly ‑ destruction of cerebral hemispheres plus obstruction of aqueduct.

Porencephaly ‑ refers to cavity which extends from ventricle to subarachnoid space.  Cause often not known.

Other ‑ Metabolic

hypoglycemia

kernicterus (now rare)
acutely ill infants

aminoacidopathies

Cerebral palsy ‑

chronic nonprogressive disorder of movement or posture

of early onset ‑ can include spastic diplegia, quadriplegia, hemiparesis, mixed cerebral palsy;

‑
anatomic site of involvement, degree of motor disability, associated dysfunction;

CAUSES ARE HETEROGENEOUS

‑
estimated that 3‑13% of cases of cerebral palsy due to perinatal asphyxia;

‑
most cases of cerebral palsy not due to perinatal asphyxia;

‑
leading predictors for cerebral palsy:  maternal mental retardation, fetal malformation, birth weight less than 2001 gm, breech presentation (not delivery).

Practical 
‑
Identify high‑risk pregnancies.
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