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Objectives
• Discuss various forms of preterm brain injury with focus on VLBW
• Learn about different grades of intraventricular hemorrhages in 

preterm infants
• Describe likely mechanism and outcomes for developing 

periventricular hemorrhagic infarction and post hemorrhagic 
ventricular dilatation

• Explore evidence based or best practices for minimizing brain injury in 
preterm brain injury, specifically IVH

• Provide an update on strategies for managing posthemorrhagic 
ventricular dilatation



Impact of preterm birth on brain outcomes





Fetal brain growth accelerated compared to 
newborn and beyond 

Mathews, et al. 2018



Brain injury in VLBW comes in many forms:
• Intraventricular hemorrhage (IVH)
• Periventricular Hemorrhagic Infarction (PVHI)
• Post-hemorrhagic Ventricular Dilatation (PHVD)
• White Matter Injury (PVL)
• Cerebellar Hemorrhage (CBH)
• Occult Brain Injury of Prematurity
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Regional description of preterm brain injury



Regional description of preterm brain injury



Germinal matrix: An immature and highly vascular structure



Incidence overall is trending down in preterm population



Incidence of IVH in very preterm infants unchanged





Grading Intraventricular Hemorrhage

Grade I Grade II Grade III Grade IV
Grade III with PHI



Grade I IVH

Volpe J., Ann. Neurol. 1989



Grade II IVH

Volpe J., Ann. Neurol. 1989



Grade III IVH

Volpe J., Ann. Neurol. 1989



Large GMH-IHV are at risk of developing PHVD

PHVD onset is typically 7-14 days following GMH-IVH 



PVHD and PVHI – Most severe complications of IVH





Most common injury leads to spastic diplegia



Outcomes of babies <28 weeks for IVH, PHVD and PVHI



Outcomes in ELGAN for IVH and PHVD



High mortality and morbidity for PVHI



Influences on IVH and morbidities in VLBW infants

• Immature autoregulation
• Chorioamnionitis
• Outborn and transport
• Cord Milking vs DCC

• Antenatal steroids
• Mg prophylaxis
• Gentle noninvasive support
• Skin to skin





































Grade III IVH

Volpe J., Ann. Neurol. 1989







Can we reduce morbidity assoc with PHVD?



Balance in Favor of Early Intervention?

• Invasive
• Early surgery 

and anesthesia
• Risk of infection

• Preserved white 
matter volume

• Fewer VP shunts
• Improved 

outcomes









How should we approach PHVD?



Standardized approach to CUS evaluation for 
PHVD to guide management













PHVD management summary



Conclusions, parting words

• IVH is common in preterm infants, especially <28 weeks
• Grading systems have evolved over the years but most concerning 

complications still remain: PVHI and PHVD
• Strategies for reducing risk of IVH include a neuroprotective bundle 

with education and consistency of use
• Evidence based, standardize approach to PHVD likely improve short 

and long term outcomes



Questions

tlancaster@sunflowerneo.com
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