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Abstract:

Background: Intraventricular empyema is a rare and life-threatening complication of late-onset neonatal meningitis. Reporting such cases is
important due to their diagnostic and therapeutic challenges. This case underscores the successful management of intraventricular empyema
caused by Escherichia coli in a neonate, demonstrating the value of early diagnosis, advanced imaging, and multidisciplinary care.
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Case Presentation

A 44-day-old male Ethiopian infant presented with fever, irritability, vomiting,
poor feeding, and abnormal body movements. Physical examination revealed
bulging fontanelle and lethargy, suggesting raised intracranial pressure.
Cerebrospinal fluid analysis confirmed bacterial meningitis, and brain imaging
revealed bilateral intraventricular abscesses. The patient was diagnosed with
intraventricular empyema secondary to late-onset meningitis caused by
Escherichia coli. Management included intravenous administration of
meropenem, external ventricular drainage to relieve pressure and remove
purulent material, Neuroendoscopic lavage for direct intraventricular cleaning,
and later placement of a ventriculoperitoneal shunt to managehydrocephalus.
The patient responded well to treatment, showing marked clinical improvement.
He was discharged in stable condition and scheduled for follow-up.

Conclusions: This case demonstrates the importance of early recognition and a
comprehensive medical and surgical approach in managing intraventricular
empyema in neonates. Neuroimaging, targeted antimicrobial therapy, and the
use of endoscopic surgical techniques can significantly improve outcomes in
these critically ill patients.

Introduction:

Intraventricular empyema is a rare and life-threatening condition characterized
by the accumulation of purulent material within the brain's ventricular system.
It often arises from complications of intracranial infections such as meningitis,
brain abscess, or subdural empyema. This condition typically presents with
nonspecific but severe symptoms, including high fever, headache, altered mental
status, and signs of increased intracranial pressure, such as nausea, vomiting,
and neurological deficits. Diagnosis relies heavily on neuroimaging, with MRI
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providing greater sensitivity for detecting pus and associated complications like
ventriculitis.

Management of intraventricular empyema requires a multidisciplinary
approach, including immediate empirical broad-spectrum antibiotics, surgical
interventions such as external ventricular drainage (EVD) to relieve
hydrocephalus and remove infected material, and, in some cases,
intraventricular antibiotics or craniotomy for abscess drainage. Despite
advances in treatment, mortality rates remain high, and survivors often face
long-term neurological deficits. Early diagnosis and aggressive treatment of
predisposing conditions, such as meningitis or brain abscess, are critical to
preventing this devastating condition. This case highlights the multidisciplinary
approach required to manage such cases and emphasizes the importance of
early intervention.

Case Presentation A 44-day-old male Ethiopian infant born at term by
spontaneous vaginal delivery to a 32-year-old para 5 mother with a history of
prolonged rupture of membranes (PROM) presented with fever, trouble of
breast feeding, irritability, vomiting, abnormal body movement of 3 days
duration with 2 to 3 episodes daily. The patient was diagnosed and treated for
late-late onset neonatal sepsis of CNS focus, and he was treated with intravenous
ampicillin and gentamycin, paracetamol and antiepileptic agent phenobarbital
for 3 weeks. Despite the treatment the patient had no improvement, and he

continued to have persistent high-grade fever, worsening in the frequency of
ABM, and altered mental status.
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On admission, physical examination revealed an infant with a fever record of 10039573
39.3 c®lethargy, bulging anterior fontanelle, hypertonia, absent Moro reflex and ST (RO L
signs of increased intracranial pressure. Laboratory tests showed leukocytosis
(21.5K/mm?, 71% neutrophils) and elevated C-reactive protein (127 mg/L). CSF
analysis revealed pleocytosis (1776 cells/mm?, 86% neutrophils), protein of 593
mg/dL, and glucose of 5 mg/dL. Blood and CSF culture isolated Escherichia coli
sensitive to gentamicin, amikacin, meropenem, ciprofloxacin, and

tl_gse_tra

chloramphenicol. Trans fontanel ultrasound demonstrated an echogenic,
irregularly marginated collection within the bilateral lateral ventricles,
particularly involving the posterior and temporal horns of the ventricle. These
findings were consistent with intraventricular abscesses. The surrounding
ventricular walls appeared thickened and hyperechoic, indicative of
inflammation or ventriculitis.
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Figure 2: post-contrast T1
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Figure 1: FLAIR
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Figure 3: DWI
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Figure 4: ADC

Brain MRI: FLAIR (Figure 1) sequence shows ventriculomegaly with
hyperintense intraventricular contents on bilateral lateral ventricles, post-
contrast T1(Figure 2) sequence demonstrate ventricular wall enhancement
(ependymal enhancement), indicative of ventriculitis. and DWI (Figure 3)
sequence shows marked hyperintensity within the intraventricular abscess,
with corresponding low ADC values (Figure 4), confirming restricted
diffusion consistent with intraventricular purulent collection (empyema).

Management

The patient initially stabilized with bolus intravenous fluids. Upon admission,
cerebrospinal fluid (CSF) analysis and brain MRI were performed on Day 1,
revealing bacterial meningitis and features consistent with intraventricular
empyema. Blood and CSF cultures isolated Escherichia coli after 48 hours. The
infant was initially treated with intravenous ampicillin and gentamycin. On Day
3, due to lack of clinical improvement and confirmed E. coli infection, antibiotics
were escalated to intravenous meropenem (40 mg/kg every 8 hours). On the
same day, following written informed consent, the patient was taken to the
operating room for endoscopic intervention. Through the right Kocher's point,
an external ventricular drain (EVD) was inserted using a No. 10 nasogastric tube.
Through the right Keen's point incision and burr hole, Neuroendoscopic lavage
and septostomy were performed. The ventricles were irrigated with Ringer’s
lactate and intrathecal gentamycin (2 mg daily) was administered for the first 5
days post-procedure.

Postoperatively, the EVD was maintained for two weeks alongside intravenous
meropenem. Serial transfontanel ultrasound imaging, CSF analysis, and
laboratory tests were used to monitor treatment progress. Despite the initial
improvement, persistent hydrocephalus was noted. At the end of the fourth
week, a medium pressure ventriculoperitoneal (VP) shunt was inserted to
manage the hydrocephalus. The patient showed marked clinical improvement
and was discharged after 28 days of hospitalization, with oral antibiotics and
plans for close outpatient follow-up. No adverse drug reactions or surgical
complications were reported during the hospital stay. The parents were initially
very worried about their infant's condition. However, after receiving clear
explanations from the medical team and witnessing the comprehensive care
provided, they expressed deep gratitude for the successful treatment and
recovery of their child.

Discussion

Intraventricular empyema in infants represents a rare but life-threatening
complication of late-onset meningitis. This condition often arises from
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hematogenous dissemination or contiguous spread from infections like
meningitis or brain abscess, necessitating early recognition and a
multidisciplinary treatment approach. The high morbidity and mortality rates
associated with intraventricular empyema emphasize the importance of timely
diagnosis and intervention. In this case, Escherichia coli was identified as the
causative pathogen, a common agent of neonatal meningitis, particularly in
infants with risk factors such as prolonged rupture of membranes (PROM) or
preterm birth. Gram-negative bacterial infections are known to cause more
severe forms of meningitis, often leading to complications like ventriculitis and
empyema (1). The patient's clinical presentation, including fever, irritability,
vomiting, and altered mental status, aligns with previous reports of
intraventricular infections (2).

Neuroimaging remains a cornerstone in diagnosing intraventricular empyema.
While cranial ultrasound is commonly used as the initial modality in neonates,
MRI is the gold standard due to its superior sensitivity in detecting
intraventricular pus collections, ependymal enhancement, and associated
ventriculitis (3). In this case, MRI findings of hyperintense intraventricular
contents on FLAIR sequences, ventricular wall enhancement on T1 post-contrast
images, and restricted diffusion on DWI were consistent with intraventricular
empyema.

Management of intraventricular empyema involves a combination of medical
and surgical interventions. Prompt initiation of empirical broad-spectrum
antibiotics followed by targeted antimicrobial therapy based on culture results
is critical. Meropenem was appropriately chosen in this case due to its excellent
cerebrospinal fluid penetration and activity against Gram-negative bacteria (4).
Surgical intervention, including external ventricular drainage (EVD),
Neuroendoscopic lavage, and septostomy, is often required to drain purulent
material, relieve hydrocephalus, and facilitate antibiotic administration. This
combination has been shown to improve outcomes in pediatric intraventricular
infections(5). Despite aggressive treatment, long-term neurological sequelae
such as hydrocephalus, seizures, and cognitive impairment are common among
survivors. The insertion of a ventriculoperitoneal (VP) shunt in this case
highlights the frequent occurrence of post-infectious hydrocephalus in infants
with intraventricular empyema. Comprehensive outpatient follow-up and
multidisciplinary care are essential to optimize neurodevelopmental outcomes
in affected patients.

Conclusion

This case report highlights the rare occurrence of intraventricular empyema
secondary to late-onset neonatal meningitis, emphasizing the importance of
early diagnosis and a multidisciplinary approach. Timely intervention with
antibiotics, Neuroendoscopic lavage, and ventricular drainage significantly
improved the patient's clinical outcome, underscoring the role of combined
medical and surgical management in such life-threatening infections
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