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Overview

• Background
• Clinical Care bundle to reduce IVH in preterm babies ≤28 weeks’ gestation
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• IVH trends
• Ongoing work



Background

• IVH: 
• significant complication of preterm birth (Volpe 2008)
• Strongly associated with adverse neurodevelopmental and survival outcomes

• Pathogenesis of GMH-IVH linked to fragility of cerebral vasculature 
and fluctuations in cerebral blood flow

• Improvement in overall survival rates of preterm infants over the last 
few decades (Stoll 2015), incidence of moderate to severe GMH-IVH 
in premature infants has not declined (De Bijl-Marcus 2017)





Germinal matrix 

Ballabh P. IVH in premature infants: mechanism of disease. Pediatr Res. 2010 Jan;67(1):1-8.

• Highly vascular structure
• Neuronal progenitor cells
• Thin walled blood vessels
• Mature by D4



Karnik H, Bhave C. Anesthesia for neurosurgical procedures in 
children. Anaesthesia CC & pain: Paediatric Anaesthesia -II

Cerebral autoregulation



• Disturbance in cerebral blood flow 
• CO2 
• BP
• Fluid boluses

• Fragility of GM 
• Hypoxia
• acidosis
• Sepsis

• Antenatal steroids - astrocyte 
maturity

Ballabh P. IVH in premature infants: mechanism of disease. Pediatr Res. 2010 Jan;67(1):1-8.



Background: 
Positioning and care interventions
• First 72 hours highest risk of developing GMH-IVH in preterm infants 

(Volpe 2008, Perlman 1986)

• Keeping head in the midline 
• Decrease fluctuations in cerebral blood flow
• Optimise cerebral venous drainage (De Bijl-Marcus 2017)
• head rotation in either side may lead to complete occlusion or obstruction of 

the jugular venous-drainage system of the same side (Cowan 1985)

• Maintaining an elevated head position (Kochan 2019)



• Avoiding abrupt increase in venous flow and cardiac preload
• Elevation of the legs during nappy changes (Limperopoulos 2008)
• Arterial and IV flushes
• Withdrawing blood from arterial lines

• Rapidly withdrawing blood (arterial line) associated with temporary, significant decrease 
in cerebral oxygenation through rapid steal of blood (Schulz 2003)



Neonatal care bundles
• A recent multi-centre cohort study of 

nursing interventions (n=281, <30/40)
• (i) maintaining the head in the midline 
• (ii) tilting the head of the incubator by 15-

30 degrees upwards to facilitate cerebral 
venous outflow 

• (iii) avoidance of flushing/rapid withdrawal 
of blood and sudden elevation of the legs)

• Reduced risk of developing severe 
GMH-IVH, cystic periventricular 
leukomalacia and/or death (adjusted OR 
0.54, 95% CI 0.33-0.91) (de Bijl-Marcus 
2020).
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June 2021

MDT collaboration

July 2021

Creation of guideline

Sept 2021

• Guideline ratified
• Presented on unit 

• Guideline meeting
• JC
• GR
• Induction



Nursing & MDT Leads

• Key nursing staff involved
• Badri/Maddie
• Holly/Coral

• Physio 
• Merete Olsen

• OT
• Amanda

• Nursing staff education
• Day/night staff
• Components of IVH clinical care 

bundle

• Inclusion in nursing folders



Results 
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Evidence based interventions

• Place of birth
• NNT 8 to prevent severe brain injury
• Association of early postnatal transfer and birth outside a tertiary hospital 

with mortality and severe brain injury in extremely preterm infants (<28 
weeks) – mortality rates and severe brain injury



Babies born:

Year Total Inborn Outborn %born in the right place

2018 217 158 59 72.8

2019 222 157 65 70.7

2020 219 162 57 74.0

2021 226 182 44 80.5

(6 months) 2022 98 71 27 74.5



Antenatal steroids 

• reduce the risk of IVH 
• (RR 0.58, 95% CI 0.45 to 0.75; 8475 infants; 12 studies; moderate-certainty 

evidence)





2020 2021



Going forwards…







Volume targeted ventilation

• NICE guidelines 2019
• For preterm babies who need invasive ventilation, use volume-targeted 

ventilation as primary mode of respiratory support in combination with 
synchronisied ventilation



• No difference in primary 
outcome death before discharge

• Secondary outcome: 
• Reduction rates of Gr 3-4 IVH 
• RR 0.53, NNTB 11 (CI 7-25)



• Feedback/Questions? 



Many thanks !
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