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Relapsed Bacterial Meningitis in an Adolescent Patient with 
Aberrant Patent Foramen Caecum

Introduction
We present a case of a 13-years-old healthy adolescent boy 
with no significant past medical history, who presented 
with flu-like symptoms and altered mental status. His 
work up showed Streptococcus pneumoniae meningitis. 
While receiving effective IV treatment, on day 7 the  patient 
became symptomatic again with fever, vomiting and 
prostration. Repeat blood tests showed an increase in total 
white cell count, neutrophils and inflammatory markers. 
In order to determine the underlying pathology, a repeat 
CT-scan of head followed by an MRI was done that showed 
an aberrant patent foramen caecum, which appeared to be 
the most likely cause of the relapse. 

This case report illustrates the importance of a search for 
an anatomical abnormality to be a cause of RBM, even in 
an adolescent.

Case summary 
A 13-year-old adolescent male with no significant past 
medical history presented with flu-like symptoms 

for 1 week and altered mental status for 1 day. Upon 
presentation, his labs were significant for leukocytosis 
26.14 k/uL (Normal 4-10 k/uL) with neutrophilic 
predominance along with elevated inflammatory markers 
and coagulation profile. The urine analysis, urine drug 
screen, and the serum drug screen were unremarkable. A 
12-lead ECG and troponins were normal. The viral panel 
was positive for influenza B virus. CT head showed severe 
paranasal sinus disease, but no intra-cranial pathology. 
The CSF analysis was significant for leukocytosis of 798 
cells/UL (Normal <5 cells/UL) and elevated CSF protein 
to 73 mg/dl (Normal 15-45 mg/dl).  CSF PCR was positive 
for Streptococcus pneumoniae. He was started on IV 
Ceftriaxone and Vancomycin. He improved clinically with 
down trending of the inflammatory markers. A naso-
pharyngeal endoscopy was performed which showed 
bilateral purulent in orbito-maxillary cavities.  
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Abstract

Bacterial meningitis is a serious life-threatening condition. Recurrent meningitis is defined as two independent 
episodes of meningitis that are separated by a period of convalescence and full recovery. Therefore, true recurrence 
results from a re-infection with the same or a different bacterial organism. In contrast, recrudescence and relapsed 
meningitis (RBM) represent persistence of the initial infection resulting from treatment failure. Both are uncommon 
and could be due to anatomic anomalies of the skull, traumatic head injury with secondary CSF fistula, complement 
deficiency or spread from a para meningeal infection. 
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MRA, MRV and MRI were unremarkable for stroke or any 
intra-cranial pathology except for paranasal sinus disease 
on MRI.  However,  on day 7 of treatment, he was noted to 
be febrile, with prostration and emesis. Repeat labs at that 
time showed an increase in WBC to 19.15 k/uL (normal 
4-10 k/uL) and elevated C-reactive protein to 175.4 mg/L 
(normal 0.0-5.0 mg/L). Antibiotics were changed for a 
broader coverage with Meropenum, with Vancomycin 
continuing. A thorough investigation including the CT and 
MRI scans was done which showed an aberrant foramen 
caecum to be the possible underlying cause of RBM. 
Pediatric neurosurgery and ENT were consulted, and after 
a multi-disciplinary consensus, patient was transferred to 
have a neurosurgical repair of the defect. 

Discussion 
Bacterial meningitis is the inflammation of the meninges 
of the brain by the bacteria and bacterial products leading 
to altered blood-brain barrier and brain insult (1). It is a 
life-threatening condition with a mortality rate of 3-7% in 
children (2).  A suspicion of bacterial meningitis in a patient, 
is considered to be a medical emergency necessitating 

empiric management(1). Underlying causative organism 
may vary depending upon factors like patient age, 
underlying immune and immunization status and the 
geographic location of the patient(3). Bacterial invasion of 
meninges may occur following one of the three underlying 
mechanisms: spread from the adjacent infections 
(sinusitis, chronic suppurative otitis media), direct CNS 
invasion as in head trauma or via bacteremia. Recurrent 
bacterial meningitis may be defined as re-occurrence of the 
infection after it has been adequately treated, usually after 
3 weeks (4). Important causes include immune deficiency, 
anatomic defects at the skull base or at the cribriform 
plate, and chronic para meningeal infections (3). However, 
if the relapse is within 3 weeks of the initial infections, 
it is usually due to  head trauma with CSF fistula, or due 
to anatomical defects at the skull base (4). Recurrent or 
relapsed episodes of meningitis demand an exhaustive 
search for underlying cause. The basic underlying work 
up to look for a cause for recurrent or relapsed bacterial 
meningitis may include CT-scan of brain, immunological 
work up and an audiological evaluation.

Figure 1. Axial View of the CT scan of brain showing patent 
foramen caecum ( red arrow)

Figure 2. Sagittal View of the CT scan of brain showing 
patent foramen caecum (red arrow)

The anatomical defects of the skull base are rare anomalies 
that serve as a source for repeated transmission of  
infectious agents leading to ongoing infection and should 
be the first consideration in any child with RBM or 
recurrent bacterial meningitis, in the absence of a history 
suggestive of immune deficiency or head trauma. In a 
study conducted at Jordan University Hospital, out of 13 
children with recurrent meningitis, 59% had an underlying 

anatomical defect of the skull while immunodeficiency and 
chronic para-meningeal infections accounted to 36% and 
5% of the cases respectively (5). The causative organism 
may travel along congenital or acquired passage to the 
sub-arachnoid space (6).  In a study conducted in Beijing, 
the skull base defects were found to be responsible for 
65.1% of the cases of recurrent bacterial meningitis. (7).
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These anatomical defects may range from encephaloceles, 
due to failure of the mesenchymal clefts to close during 
embryogenesis, basilar clefting which are various forms 
of canalis basilaris medianus that are considered as 
developmental basilar anomalies close to the foramen 
magnum, dysplasia of cribriform plates or empty Sella 
(6,8,9). Amongst the  skull base anomalies, cribriform 
plates and ethmoid roof anomalies are more common (10). 
Kiem showed that approximately 90% of the patient with 
recurrent episode of meningitis had otolaryngological 
abnormalities (11). In a study by Adriani, S.pneumoniae 
was found to be  the most common causative organisms of 
bacterial meningitis,  and N.meningitides being the second 
most common one. (12). However, empiric antibiotic 
therapy should be directed against other organisms 
commonly found in facial sinuses. Our patient had a prompt 
and favorable response to broad coverage antibiotics with 
activity against Gram-negative and anaerobic organisms, 
hence a  repeat lumbar puncture was not performed, as 
the source for RBM was identified.

Our case sheds light on patent foramen caecum as a 
cause of RBM in a relatively older child while undergoing 
antibacterial management for an episode of bacterial 
meningitis in the same hospital admission. This case 
report illustrates the necessity of timely investigating the 
possibility of an anatomical defect to be the underlying 
cause of the RBM to avoid mortality and complications. 
In another study 27% of the patients treated for bacterial 
meningitis suffered long-term neurological sequalae 
with hearing impairment. This  correlated strongly with 
abnormal brain imaging and pneumococcal etiology(12). 
Other important long-term complications related to RBM 
may include but are not limited to hemiparesis, cranial 
nerve palsies and seizures that can decrease the quality 
of life (14). The definitive treatment in most cases of 
anatomical defects  is endoscopic surgical closure of the 
fistulas with a very high success rate of 94-98% (2,15).
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