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Abstract
Introduction: Brain abscess is a serious condition in children, leading to rapid deterioration, and permanent neu-
rological damage associated with significant morbidity and mortality. Current management protocols for brain ab-
scesses focus on intravenous antibiotics and surgical excision and drainage. 
Case Presentation: A 12-year-old adolescent male who had headache and photophobia and was diagnosed with 
multiple brain abscesses and was refractory to conventional medical and neurosurgical intervention. A single dose 
of 10 mg vancomycin was administered through endo-ventricular drain , resulting in resolution of abscesses and al-
leviation of symptoms.
Conclusion: We describe the first instance of intraventricular vancomycin use in the pediatric age group for the treat-
ment of multiple brain abscesses. Given the variability in dosing reported in the literature, our case report warrants 
further studies to standardize dosage for this rare intervention.

Keywords: brain abscess, intraventricular vancomycin, pediatrics, neurocritical care, case report

Received: 1 November 2024 / Accepted: 24 November 2024

Published under CC BY 4.0 license

*	 Correspondence to: Tomas Leng, Department of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester, MN, USA. E-mail: lengtomas91@gmail.com

��Introduction

Brain abscess (BA) is a rare condition in children, as-
sociated with significant morbidity and mortality. 
Symptomatology varies based on the location, extent, 
pathogen, and host immune status. They include fe-
ver, headache, seizures, focal deficits and altered level 
of consciousness. Complications include meningitis, 
cyst rupture, intraventricular rupture of brain abscess 
(IVROBA), herniation, and death. Chronic sequelae 
include epilepsy, motor and audiovisual deficits, and 
hydrocephalus [1, 2]. 

Investigations for BA include cell counts, inflam-
matory markers, imaging, cerebrospinal fluid (CSF) 
analysis, and cultures of blood and CSF. Intravenous 
(IV) antibiotics and surgical excision of abscess are the 
mainstay of management. [1] Intraventricular antibiot-
ics, while indicated in children with ventriculoperito-
neal shunt infections and meningitis, are not consid-
ered standard management in pediatric brain abscesses 
[3]. No prior existing guidelines or documented cases 
of intraventricular vancomycin used for BA in pediat-

ric age group. We report the first use of intraventricular 
vancomycin to treat multiple brain abscesses in a pedi-
atric patient.

��Case presentation
A previously healthy 12-year-old presented with a 10-
day history of fever, headache and photophobia. Medi-
cal attention was sought prior, with symptomatic care 
advised. A lumbar puncture revealed cloudy CSF and 
elevated opening pressure of 30 cm H2O (reference 
range 7-18 cm H2O). Serum CRP was 27 mg/L (refer-
ence range < 5 mg/L) and leukocytes were 13000 /uL 
(reference range 3600 – 9100 /uL).

On transfer to our facility for presumptive meningi-
tis, he had fever (Temperature-38.1 Celsius), bradycar-
dia (heart rate between 50-60/minute), and tachypnea 
(respiratory rate of 28/min). Neurological examination 
was notable for neck stiffness and a positive Kernig’s 
sign. IV fluids, vancomycin, ceftriaxone, and acyclovir 
were started. His condition deteriorated, marked by 
worsening mental status, severe bradycardia and hy-
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pertension. He was admitted to the PICU, intubated, 
and received dexamethasone and mannitol for raised 
intracranial pressure (ICP), which did not elicit a re-
sponse. A head CT revealed multiple supratentorial 
and infratentorial brain abscesses, midline shift, and 
hydrocephalus (Figure 1A and 1B).

Neurosurgery was consulted and performed a left-
lateral endo-ventricular drain (EVD) insertion and 
a right temporal cystectomy. CSF cultures grew pan-
susceptible Streptococcus intermedius. Despite antibi-
otic therapy and periodic CSF drainage, persistently 
elevated ICP of up to 60 mmHg were noted. Given risk 
of imminent herniation, additional frontal and occipi-
tal EVDs were placed. A small volume of pus was ob-
served upon the frontal drain insertion.

Due to radiologic progression and the lack of clinical 
improvement, infectious disease specialists were con-
sulted. They recommended administering intraven-
tricular vancomycin due to subtherapeutic systemic 
vancomycin trough level. Neurosurgery administered 
a single dose of 10 mg vancomycin in 1 mL of normal 
saline via EVD under sedation. Following this, he re-
mained afebrile. ICP settled in the 20’s. Subsequent 
CSF cultures were sterile. Repeat MRI showed resolv-
ing abscesses (Figure 2A and 2B). Sedation was weaned 
and he was extubated. 

Blood cultures were negative. Echocardiography 
showed no structural heart disease. A full-body CT 
showed bilateral hilar and mediastinal lymphadenopa-
thy; and calcified granulomas in the right lung, liver, 
and spleen; most likely due to prior histoplasmosis. 
Histoplasma serology with titers of 1:8 was sugges-
tive of prior infection. An immune workup did not 
diagnose immunodeficiency. However, a lymphocyte 
proliferation panel displayed significantly decreased 
CD45+ and CD3 T-cell responses. 

Following recovery, EVDs were given trial clamps, 
followed by serial CT which demonstrated lateral ven-
tricular dilation and leftward shift. Given continued 
fluctuations in ICPs and ventriculomegaly, he under-
went ventricular fenestration surgery. ICPs returned to 
normal and EVDs were removed. He was discharged 
after 34 days on IV ceftriaxone and oral metronidazole 
for 6 weeks. On follow-up four months later, he report-
ed no symptoms.

��Discussion
In summary, this patient presented with multiple BA 
and raised ICP, refractory to standard management. 
EVD insertion was significant for purulent drainage, 
suggesting extensive ventriculitis versus intraventricu-

Fig. 1. A: Axial head CT image showing the midline shift (white arrow); B: Axial head CT image showing multiple brain 
abscesses. 
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lar rupture of brain abscess (IVROBA), a dreaded com-
plication of BA. The proximity of some of the abscesses 
to the ventricle, possible ependymal enhancement seen 
in the ventricular wall adjoining the abscesses, and 
the presence of debris in the lateral ventricles may in-
dicate a component of IVROBA. Given the continued 
decline and risk of imminent uncal herniation, a single 
dose of 0.167 mg/kg intraventricular vancomycin was 
administered, following which ICP stabilized and sub-
sequent CSF cultures were sterile.

CSF cultures grew Streptococcus intermedius and in-
vestigations were consistent with prior Histoplasmosis 
without active signs of infection. Two prior reports de-
scribe multiple brain abscesses with Streptococcus in-
termedius concurrent with evidence of prior histoplas-
mosis, either by serology or through a chest CT [4, 5].  
Neither proved histoplasma as an implicated patho-
gen, or associated lymphadenopathy and calcifications 
as a possible nidus of infection causing hematogenous 
spread to the brain. Similarly, we can only speculate if 
this was the case with our patient.

A lymphocyte proliferation panel revealed decreased 
CD45+ and CD3 T-cell responses suggesting possible 
decreased defense mechanisms, and increased sus-
ceptibility to opportunistic infections. Our patient re-
ceived a single dose of 9.4 mg (0.15 mg/kg × 62.6 kg) of 
dexamethasone IV following the lumbar puncture [6].  
Although steroid therapy is known to diminish mito-

gen responsiveness, no data is available to indicate, a 
steroid dose needed to shift responsiveness from the 
“normal” to the “abnormal” range [7].

The recommended trough level of vancomycin in 
CSF for treating gram-positive shunt infection is be-
tween 5-10 mg/L at the 48th hour [8]. However, Reiter 
et al. showed that the CSF vancomycin level after IV 
administration of the drug was inadequate for eradica-
tion of the organisms in premature infants [9]. Simi-
larly, in our adolescent patient, the vancomycin trough 
level remained below the target level after IV adminis-
tration, prompting the IVT administration.

Adult case reports describing intraventricular van-
comycin suggest benefit in patients with BA refractory 
to standard management or with rupture into the CSF 
space [10]. Advantages include bypassing the blood 
brain barrier and achieving higher therapeutic concen-
trations intrathecally. 

In pediatric patients, intraventricular antibiotic ad-
ministration is mostly to target gram-negative menin-
gitis [11]. Whereas existing evidence in the pediatric 
age group demonstrates intraventricular vancomycin 
used principally for ventriculoperitoneal shunt infec-
tions, all of which were in neonates or infants. Further 
indications include meningitis and ventriculitis [3].

Therapeutic regimens are highly heterogeneous, 
with an approximate range of 2–21 days, and empiric 
doses of 2-20 mg daily are most commonly used [3]. 

Fig. 2. A and B Axial MRI images demonstrating resolving brain abscesses. White arrows highlight the reduced size of 
abscesses
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Previous studies suggest that the initial dosing of intra-
ventricular vancomycin for  pediatric patients should 
be individualized and can be adjusted based on the 
ventricular size and volume [12, 13]. However, there is 
a lack of sufficient information regarding the pharma-
cokinetics in the literature for pediatric patients. 

The only identified contraindication is hypersensi-
tivity. Adverse effects have been reported only twice so 
far and include a throbbing headache and elevated leu-
kocyte count in CSF [14].

��Conclusion
To the best of our knowledge, this is the first instance of 
intraventricular vancomycin used for ventriculitis as-
sociated with multiple BAs vs. IVROBA in the pediat-
ric age group. Although our report suggests a potential 
benefit of intraventricular vancomycin in pediatric BA, 
its possible role in decreasing mortality and morbid-
ity warrants further investigation and validation on a 
larger cohort, and research focusing on standardizing 
dosage regimens.
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