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INTRODUCTION

We look at intraventricular hemorrhage (IVH) in neonates and assess
their outcomes following neuroendoscopic lavage (NEL) in
Singapore, with a comparison to international cohort studies.

OBJECTIVE

Germinal matrix (GM) hemorrhage resulting in IVH occurs mainly in
premature infants, with its prevalence increasing with decreasing
gestational age. Severe IVH causes damage to brain parenchyma
with resultant degrees of neurodevelopmental delay, motor
impairment, and even death.

Traditional management strategies such as serial lumbar punctures
and/or ventricular aspiration followed by temporary/permanent
cerebrospinal fluid (CSF) diversion have their own limitations. To
date, no standardised intervention has shown superiority over
another. NEL has emerged as a safe surgical intervention to manage
infants with IVH. We seek to look at the effectiveness of NEL in
existing literature and compare them to our institution's
experience.

MATERIALS AND METHODS

Literature review was carried out with data collected from PubMed,
Cochrane Library and Google Scholar. Data collection from our
institution (KK Women’s and Children’s Hospital) was also gathered
for infants with GM hemorrhage requiring neurosurgical
intervention (Table 1).

CONCLUSIONS

26 weeks Serial LPs
1 5 days Rickham reservoir insertion
Endoscopic washout and septostomy
VPS insertion
24 weeks 3 Serial LPs
0 days Rickham reservoir insertion
Endoscopic washout and septostomy
VPS insertion
Wound dehiscence and repair
37 weeks 3 Endoscopic washout and ommaya reservoir insertion
2 days Repeat endoscopic lavage
VPS insertion
_ 37 weeks 3 Endoscopic washout and rickham reservoir insertion
4 days VPS insertion
- 26 weeks 3 Endoscopic washout and rickham reservoir insertion
4 days VPS insertion

Table 1: Singapore case series of infants with IVH and NEL

RESULTS

Nine retrospective cohort studies (from 2014-2022) were reviewed
(Table 2). Outcomes of immediate complications were lower in the
NEL population compared to treatment without NEL:
Ventriculoperitoneal shunt (VPS) conversion (54.5-87% vs 77.2-100%),
infection (3.6-21.7% vs 10.3-36.6%), re-bleed (0-8.9% vs 5.8-20%) and
mortality (0-6.52% vs 10.3-25%). With improved overall motor (56-
77.8%) and cognitive function (46.7-53.3%).

For our preliminary study, a total of 5 infants (3 preterm and 2 term)
with IVH/GM hemorrhage required the use of NEL (from 2020-2022),
and had 100% VPS conversion but 0% infection, re-bleed and
mortality. Long term follow-up is still ongoing to evaluate motor and
cognitive function.

While international studies have shown positive results of NEL as a safe and beneficial tool to evacuate IVH in neonates, patient cohorts have
been small and randomized controlled trials to evaluate this condition lacking. Data from our institution has been promising and long term
follow-up will be required to validate this data, and evaluate cognitive and motor function outcomes.
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Table 2: Retrospective cohort studies of infants with IVH and NEL. EVD: external ventricular drain, VAD: ventricular access device, VSgS:
ventriculosubgaleal shunt, ETV: endoscopic third ventriculostomy, CPC: choroid plexus cauterisation, 'Gross Motor Function Classification
System: GMFCS Scale (Good defined as GMFCS grade | or Il, poor as GMFCS grade Ill, IV or V), 2Neurocognitive analysis was grade 1 to 4
based on adaptation to school (Grade 1 and 2: good, Grade 3 and 4: poor), 3Bayley Scales of Infant Development, 2" Edition, Mental
Development Index: BSID Il MDI score, *“Motor outcome and cognitive disability score is based on Denver Developmental Screening
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