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Cribriform plate dehiscence with encephalomeningocele revealed by recurrent meningitis:
A case report

La déhiscence de la lame criblée avec encéphaloméningocele révélée par une méningite
recurrente: A propos d'un cas
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ABSTRACT
Introduction: Meningitis is a potentially life threatening illness. It requires prompt diagnosis and treatment. Recurrent meningitis needs detailed

investigations to identify the underlying cause.

Observation: We report a case of recurrent pneumococcal meningitis in a 9-year-old boy with an underlying congenital skull base abnormality. Brain
computed tomography (CT) scan showed no obvious skull base defects. A magnetic resonance imaging (MRI) of the brain revealed a dehiscence of
the cribriform plate with encephalomeningocele. The patient underwent an endoscopic repair of the bony defect and had not developed any new

infections ever since.
Conclusion: This case highlights the need to investigate recurrent bacterial meningitis with CT scan and MRI of the brain and skull base. Repair of
these congenital skull base defects are mandatory to prevent the recurrence of meningitis.
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Resumi

Introduction: La méningite est une maladie potentiellement mortelle. Elle nécessite un diagnostic et un traitement rapide. La méningite récurrente
nécessite des investigations détaillées pour identifier la cause sous-jacente.

Observation: Nous rapportons le cas d’'une méningite récurrente a pneumocoque chez un gargon de 9 ans présentant une anomalie congénitale
de la base du crane. La tomodensitométrie (TDM) cérébrale n'a montré aucun défaut évident de la base du crane. Une imagerie par résonance
magnétique (IRM) cérébrale a révélé une déhiscence de la lame criblée avec encéphaloméningocéle. Le patient a eu une réparation endoscopique
du défaut osseux et depuis, il na développé aucune nouvelle infection.

Conclusion: Ce cas clinique met en évidence la nécessité d’explorer les méningites bactériennes récurrentes par une TDM et une IRM cérébrale et
de la base du crane. La réparation des défauts congénitaux de la base du crane est obligatoire pour éviter la récidive des méningites.

Mots clés: Déhiscence de la lame criblée ; Encéphalomeningocele ; Méningite récurrente

INTRODUCTION is defined as the re-emergence of signs and symptoms of
meningitis at least three weeks after a sterile culture of
the cerebrospinal fluid (CSF) if the pathogen is the same,
or a new episode caused by a different pathogen (3).

A single episode of meningitis is often due to blood borne
bacteria (4). However, in recurrent meningitis possible
predisposing factors have to be investigated. Predisposing
factors for recurrent bacterial meningitis can be divided
into anatomical abnormalities, immunodeficiencies,

Bacterial meningitis is a severe and life-threatening
infection (1). It is associated with a high rate of
complications and neurologic sequelae despite advances
in antibiotic therapy and intensive care measures (1).
Recurrence of bacterial meningitis is rare in children
with an estimated incidence of 1.3% amongst all cases of
bacterial meningitis (2). Recurrence of bacterial meningitis
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and chronic parameningeal infections (2,5). Structural
approach and early diagnosis of an underlying pathology
are crucial to prevent further episodes and improve
the overall outcome for the affected individual (4,6).
Anatomical abnormalities (congenital and/or acquired)
are the most common predisposing factors for recurrent
bacterial meningitis (4,7).

In this case, we report a 9-year-old boy with recurrent
meningitis secondary to cribliform plate dehiscence with
an encephalomeningoceles.

OBSERVATION

A 9-year-old boy was admitted to the pediatric
department complaining of fever over the last two days
associated with headache, nuchal pain and recurrent
vomiting. His medical history was insignificant except
for a Streptococcus pneumoniae meningitis episode he
had four years earlier after an upper respiratory tract
infection. The patient recovered well following treatment
with intravenous antibiotics. The child did not receive a
vaccine for S. Pneumoniae and there was no history of
head injury, otorrhea, rhinorrhea or recurrent infections
involving any other system.

On examination, the child was febrile at 39°Cand lethargic.
The central nervous system examination revealed neck
stiffness with positive Kernig’s and Brudzinski’s sign (8).
There was no focal neurological deficit and examination of
the cranial nerves including the fundi was normal. Other
systemic examinations did not reveal any abnormality.
Laboratory findings showed leukocytosis (17500 /mm3,
normal range: 5000-11000/mm3), with an increase in
polynuclear cells (10800/mm3, normal range: 1800-
8000/mm3) and a high C-reactive protein level (140
mg/l, normal value < 6 mg/l). Suspicion of meningitis led
to perform a lumbar puncture. CSF analysis identified
a cell count of 1500/ml (normal range: 0-5 /ml) with
90% neutrophilic preponderance; an elevated protein
concentration (1.2 g/l, normal range: 0.15-0.45 g/l) and
a low glucose level of 0.83 mmol/l (normal range: 2.8-
3.3 mmol/l) along with a simultaneous blood glucose
level of 6.9 mmol/l (normal range: 3.5 et 6.1 mmol/l).
Gram-positive diplococci were identified on CSF Gram
staining. The CSF findings were compatible with bacterial
meningitis. Antibiotics with cefotaxime (300 mg/kg/day)
and vancomycin (60 mg/kg/day) were given immediately.
The CSF culture grew Penicillin-sensitive Streptococcus
pneumoniae.

Since this was the second episode of bacterial meningitis,
complete immunological testing was performed, and the
results were normal. The investigation included human
immunodeficiency virus serology; serum immunoglobulin
levels; complement classical and alternative pathway
tests; and the presence of spleen in ultrasound. On
otorhinolaryngological examination, no obvious CSF leak
was demonstrated. Brain computed tomography (CT)
scan showed no abnormalities. A magnetic resonance
imaging (MRI) of the brain was performed to identify a
possible undetected skull base defect. The MRI revealed
an anterior and medial defect of the cribriform lamina

with meningocele of the left middle turbinate and a small
encephalocele (Figure 1). Two-weeks after intravenous
cefotaxime and vancomycin treatment, the patient was
discharged home without neurologic sequelae. A planned
surgical repair of the defect was done through intranasal
approach, and the patient had not developed any new
infections since then.

Figure 1. MRI of the brain

(a) 3D T1 coronal reconstruction

(b) 3D constructive interference in steady state (CISS) sagittal reconstruction: An anterior and
medial defect of the cribriform lamina with meningocele of the left middle turbinate (star)
and a small encephalocele (arrow)

Discussion

Recurrent bacterial meningitis in children is a rare disease
since the intracranial structures are protected by bone
and dura mater (9). Bony cranium is the most important
barrier for the spread of infection into the intracranial
structures (9). Dura mater is the second barrier reacting
strongly in the face of an infection (9). A structural defect
in these barriers facilitates the spread of infection to
the subdural areas (9,10). The most common cause
of recurrent meningitis is the presence of a persisting
communication between the subarachnoid space and
the air-filled cells of the temporal bone or the paranasal
sinuses (9,10). The presence of bony defects underlying
intact soft tissues should be considered and searched
for meticulously (9). After a review of 114 publications
on recurrent bacterial meningitis, Tebruegge and cutis
(4) concluded that anatomic defects (acquired and
congenital) were the greatest risk factors (59% of cases),
followed by primary and secondary immunodeficiency
(36% of cases).The findings of symptomatic or clinical
CSF leak from the nose strongly suggests the possibility
of occult skull base malformations (11). However, CSF
rhinorrhea is difficult to diagnose in young children and
infants and it is frequently misdiagnosed because CSF
rhinorrhea can be indistinguishable from normal nasal
discharge (12). Rhinorrhea and otorrhea should be
tested for B-2 transferrin, which has high specificity for
a CSF leak (12,13). However, B-2 transferrin is a protein
also found in vitreous humor and inner ear perilymph in
addition to CSF (6,13).

Congenital skull base encephalomeningocele is a
herniation of intracranial contents through a skull base
defect with an incidence of about 1/11.500 of live births
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(2). Basal encephaloceles could be transethmoidal,
spheno-ethmoidal, and trans-sphenoidal (2,14). It
might remain unrecognized at birth since the herniated
content exists within the nasal or paranasal cavity and
cannot be observed on physical examination (10). It
may also present as feeding or respiratory difficulties
in the neonatal age, as nasal obstruction at any age in
childhood, or as recurrent meningitis at any age (2,4).
Interestingly, rhinorrhea in this group appears to be rare
and occurs primarily after surgical interventions such as
biopsy or polypectomy (2,4).

Prompt antibiotic treatment is essential for any case of
suspected bacterial meningitis and improves outcome
(12). Initial selection of antibiotics is made empirically
prior to the availability of definite culture results,
based on the incidence and susceptibility pattern in the
population (12). The organism that causes recurrent
meningitis may be the same as that in a previous attack
or it may be different (6,12). At the second meningitis
episode, the CSF culture revealed S. Pneumoniae, which
is the infectious agent in more than 50% of patients with
recurrent bacterial meningitis (4—-6).The presence of a
positive bacterial pathogen can often orient towards the
possible etiology (11). Pneumococcus and Hemophilus
suggest cranial dural defects (2,6). Escherichia coli and
other gram negative bacilli suggest spinal dural defects,
and Neisseria meningitidis suggests complement
deficiency (3,6,11).

When a structural defect is suspected, CT or MRI are
first-line imaging examinations (15). Thin section cranial
CT offers a relatively easy, reliable, and non-invasive
method of delineating anatomical defects in recurrent
meningitis (16). Axial cranial computed tomography
may fail to identify defects in the basal ethmoidal area
and cribriform plate and thus give false reassurances,
whereas coronal thin sections show detailed anatomy of
the anterior cranial fossa and identify most skull defects
(16). Brain three dimensional (3D) multi-detector CT
imaging is particularly useful for investigating precise
bone structural abnormalities in the auditory ossicles
or skull base (17). MRI cisternography using a steady-
state free precession technique allows for multiplanar
reformats and facilitates the localization of the actual
site of the CSF leak and detection of encephalocele
or meningoencephalocele (18). Herniation of brain
parenchyma or meninges through the bone defect could
be easily visualized on MRI images and it allows an
accurate depiction of the olfactory and optic tracts and
hypothalamic-pituitary system (15,16). If conventional
imaging is non-diagnostic and the clinical suspicion for a
CSF fistula remains, radionuclide cisternography should
be pursued (13,15).Invasive radiological examinations
should be implemented as a second-line step (15).
Radionuclide cisternography involves the intrathecal
administration of the radiotracer, followed by acquisition
of the images (18). The accumulation of the radiotracer
in the nasal cavity or nasopharynx points to the presence
of a CSF fistula (15,18). Identification of the CSF leak is
essential for surgical repair. Nasal endoscopy has been
the treatment of choice for more than a decade for the
repair of anterior cranial fossa defects (19). Endoscopic
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repair of cribriform CSF leaks enjoys a very high success
rate with few complications, recurrence rates, and
morbidity (19,20).

Interestingly, studies have reported a more favorable
outcome and a lower mortality rate in patients who suffer
from recurrent bacterial meningitis than in those who
suffer from one episode (6,21).This can be explained by
several factors. First, patients with recurrent meningitis
might recognize symptoms of meningitis, promoting early
medical attention (6). Patients with recurrent meningitis
presented early with less severe symptoms compared
with the non-recurrent cases (6). In a disease as deadly
as bacterial meningitis, early antibiotic treatment is one
of the most important factors for favorable outcome
(6,22).Second, episodes are often predisposed by a
CSF leakage, which contributes to a better prognosis
due to the relatively benign pathophysiology (23).
Third, patients with recurrent meningitis might have a
less severe inflammatory response, potentially caused
by immuneocompromise and inborn errors of innate
immunity (6). Bacterial meningitis is a complex disease
with outcomes driven by the host inflammatory response
(22). Even, the outcome of recurrent meningitis episodes
appears to be favorable; long-term neurological sequelae
could be identified in a large number of patients after
bacterial meningitis (6). This provides further incentive
to actively search for underlying conditions to prevent
further recurrent episodes.

The prevention of recurrent bacterial meningitis requires
the detection and elimination of risk factors, including
surgical repair of CNS defects and age appropriate
vaccinations (23, 24). Patients susceptible to recurrent
bacterial infections should receive immunization against
pneumococcus, meningococcus and hemophilus (24).
There is no evidence to support the use of antibiotic
prophylaxis in patients with a cerebrospinal fluid leak
(24). In a randomized controlled trial, Ratilal et al. (25)
failed to identify a benefit of prophylactic antibiotics in
preventing meningitis in patients with CSF leaks and skull
base injuries.

ConcLusioN

Recurrent pneumococcal meningitis may be due to
an underlying anatomical skull base defect, and a
multidisciplinary team, which includes otolaryngology,
neurosurgery and pediatrics, is necessary to successfully
treat the disease. The present case report highlights the
importance of detailed imaging in the form of CT scan
of both temporal bone and anterior skull base as well
as the value of an MRI study if the CT scan is normal. It
is mandatory that all skull base fistulae be repaired to
prevent further recurrences.
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