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CASE REPORT

Case report: Meningoencephalocele 
and recurrent bacterial meningitis in chronic 
idiopathic intracranial hypertension
Jinru Zhang1†, Jianchao Wu2†, Yue Wu3, Yaye Wang3 and Jingzhe Han4* 

Abstract 

Background: Meningoencephalocele is a rare malformation caused by congenital and acquired lesions. The asso-
ciation between recurrent bacterial meningitis and meningoencephaloceles with cerebrospinal fluid (CSF) leak is 
reported in the literature. We report a rare case of meningoencephalocele secondary to chronic idiopathic intracranial 
hypertension as a result of hospitalization repeatedly for meningitis due to the lack of CSF leak.

Case presentation: This study presents a case of a patient with a decade of recurrent meningitis. With clinical symp-
toms and imaging examination with chronic idiopathic intracranial hypertension, this patient was diagnosed with 
meningoencephalocele. With the treatment of acetazolamide to decrease CSF product, the patient had no recurrence 
of meningitis over the 6-months follow-up period.

Conclusion: In patients with recurrent intracranial infections but no history of immunodeficiency, cranial trauma, or 
neurosurgery, the possibility of meningitis should be considered appropriately, even in the absence of CSF otorrhea 
or rhinorrhea.
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Background
Meningoencephalocele is a herniation of the intracranial 
contents such as nerve tissue, cerebrospinal fluid (CSF), 
and meninges due to congenital or acquired lesions. The 
etiology of primary meningoencephalocele is unknown, 
and acquired factors include inflammation, tumors, 
trauma, and elevated intracranial pressure [12]. This dis-
ease usually occurs in the medial line, with a few to the 
side. Depending on the anatomic site of herniation, the 
disease is divided into 5 types (frontal-ethmoid bone 

area, sphenoid-orbital area, sphenoid bone-maxillary 
sinus area, nasopharyngeal area, and ear canal area) [2].

Typical clinical manifestations in patients with 
meningoencephalocele include headache, seizures, and 
symptoms of meningitis. Usually, patients experience rhi-
norrhea and otorrhea of CSF. Moreover, these features 
depend on the type of the patient’s disease and the loca-
tion of the brain tissue involved [34]. Frequent diagnoses 
are made based on the presence of meningoencepha-
locele combined with otorrhea or rhinorrhea of the CSF. 
However, patients presenting only with recurrent menin-
gitis and lacking CSF leak symptoms are rarely reported 
and are difficult to diagnose. This study reports a patient 
with meningoencephalocele secondary to chronic idi-
opathic intracranial hypertension who presented with 
recurrent meningitis and lack of CSF leak.
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Case presentation
A 54-year-old woman presented at the neurology 
department of the Hengshui People’s Hospital with 
unconsciousness, fever, nausea, and vomiting for one 
day. In the past ten years, the patient had been hos-
pitalized repeatedly with the same symptoms and 
complained of suffering from chronic headaches. On 
admission, her unconsciousness was graded as GCS 
7 (2 + 1 + 4), and further examination revealed posi-
tive meningeal irritation. Blood tests returned nor-
mal results for renal function, liver biochemistry, and 
white blood cell count. Head computed tomography 
(CT) found no abnormalities. A lumbar puncture was 
performed yielding a pressure of 200  mm  H2O (100–
180  mm  H2O); 374 white blood cells (lymphocytes 
20%, neutrophils 80%) (0–10); protein, 324.6  mg/dL 
(15-45 mg/dL); glucose, 0.91 mmol/L (2.5–4.4 mmol/L) 
and chloride, 109.5mmol/L (120–130 mmol/L). The 
CSF cultures was negative, while CSF mNGS did not 
reveal specific pathogenic microorganism. Patient was 
started on isoniazid, rifampicin, pyrazinamide, and cef-
triaxone, based on a possible diagnosis of tuberculous 
meningitis and pyogenic meningitis. On the 12th day of 
admission, the patient’s symptoms gradually resolved, 
and her vital signs normalized. Typical results included: 
lumbar puncture pressure,190  mm  H2O; white blood 

cells, 20; protein, 80.8  mg/dL; glucose, 2.18 mmol/L 
and chloride, 119.6 mmol/L.

However, the patient developed various symptoms 17 
days after admission, including persistent fever, head-
ache, nausea, and vomiting. Lumbar puncture revealed 
an opening pressure greater than 300  mm  H2O, with 
the CSF adopting a rice soup-like appearance. The 
WBC count was 2911; protein,178.2  mg/dL; glucose, 
1.82 mmol/L and chloride, 118.6 mmol/L. The CSF cul-
tures showed hemolytic streptococcus. Subsequently, we 
used meropenem and norvancomycin to treat patient 
with possible bacterial meningitis. In the meantime, we 
embarked on searching for the cause of recurrent men-
ingitis. Magnetic resonance imaging (MRI) scan of the 
brain showed multiple symmetrical abnormal signals 
around the white matter of the fourth ventricle, brain-
stem, bilateral posterior limbs of the internal capsule, and 
both cerebral hemispheres. In addition, a partially empty 
sella, tortuous optic nerve sheaths, flattening of the optic 
papilla, and narrowing of the ventricle was evident. The 
previous findings were consistent with chronic idio-
pathic intracranial hypertension (IIH). Coronal T2 MRI 
revealed right meningoencephaloceles with herniation 
of the temporal lobe and surrounding CSF (Fig. 1). Then, 
digital subtraction angiography (DSA) of the brain dem-
onstrated dysplasia of the left transverse sinus and slow 

Fig. 1 MRI results of the patient. The MRI showed a high FLAIR signal, astandard signal for DWI and ADC in the periventricular white matter (A-C).
Sagittal T1 MRI showed a partially empty sella (D, arrowhead). T2 and MRIshowed the distention of the optic nerve sheath (E, arrowhead). Coronal 
T2 andMRI showed right meningoencephaloceles with herniating of the temporal lobe andsurrounding CSF on the right (F, arrowhead)
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venous return with no definite vascular malformation. 
Eventually, bacterial meningitis, IIH, and meningoen-
cephalocele were diagnosed. However, the patient did not 
consent to surgical repair and CSF shunting procedure.

Consequently, she was treated with acetazolamide. On 
day 28 of admission, the lumbar puncture had an opening 
pressure of 180 mm  H2O and 10 white blood cells; pro-
tein, 60.8 mg/dL; the glucose (3.82 mmol/L) and chloride 
(121.6 mmol/L) were within normal values. The patient 
continued taking regular oral acetazolamide without 
reporting recurrent meningitis six months after being 
discharged from the hospital.

Discussion and conclusions
Meningoencephalocele is primarily a congenital condi-
tion, but trauma, inflammation, postoperative compli-
cations, and neoplasms have also been implicated in 
its pathogenesis. IIH has also been observed to cause 
meningoencephalocele and spontaneous CSF leakage [5]. 
An imbalance causes IIH in the secretion and absorption 
of CSF due to a variety of possibly unknown causes. On 
neuroimaging, an empty sella turcica, widening of the 
optic nerve sheath, and fissure-like changes in the ante-
rior horn of the lateral ventricle are typical features of IIH 
[6]. The MRI scan of the patient’s brain at admission was 
consistent with the typical neuroimaging features of IIH. 
However, we ruled out the diagnosis of IIH at the outset, 
based on the diagnostic criteria for the IIH CSF compo-
nent and the patient’s clinical features. We shifted our 
diagnostic focus to finding the etiology of chronic infec-
tions and imaging changes in specific infections. This 
must have played a significant role in the delayed diag-
nosis and treatment of the patient. Increased CSF pres-
sure may also be associated with acute meningitis, but 
the headache and MRI findings suggest the patient had 
prolonged intracranial hypertension, which further sup-
ports the diagnosis of IIH. The differential diagnosis of 
IIH includes cerebral venous sinus thrombosis and dural 
arteriovenous fistulas. The patient’s brain’s DSA did not 
find any features related to the differential mentioned 
above diagnoses; therefore, they were excluded. It is 
generally believed that intracranial venous sinus steno-
sis is one of the causes of IIH. In several studies, trans-
verse sinus stenosis was found in 90% of IIH patients 
[7]. The DSA of the patient’s brain found dysplasia of the 
left transverse sinus and slow venous return, which may 
cause increased intracranial pressure. The meningoen-
cephalocele, secondary to IIH, may be due to the pressure 
effects of the brain tissue and CSF, causing enlargement 
of the original defect or fragile bony structure and may 
lead to thinning bony structures.

The location of the temporal meningoencephalocele 
(anteromedial, anterior inferior, posterior inferior, 

anterior, and lateral) provides the basis for its classifica-
tion and the anticipated clinical manifestations. Tem-
poral anteromedial meningoencephalocele refers to the 
herniation of the anterior medial wall of the middle cra-
nial fossa into the sphenoid sinus, accompanied by CSF 
rhinorrhea. The condition can be detected by conducting 
CT and MRI scans of the brain. In this case report, an 
abnormal signal in the medially protruding right tempo-
ral lobe was identified using a 0.7 mm, 0-space thin-layer 
3D-T2-space sequence, which led to the identification of 
the patient as having a meningeal brain meningoenceph-
alocele. Patients with temporal anteromedial meningoen-
cephalocele are susceptible to bacterial meningitis. In 
such a case, bacteria can directly infect meninges through 
the cranial pathway, such as the site of cranial incision, 
middle ear, sinus inflammation, skull fracture, or brain 
trauma, leading to bacterial meningitis. The presence of 
the right meningocele in the patient’s nasal cavity makes 
it easier for bacteria to enter the meninges and ventricles 
through the intracranial and nasal passages. It triggers 
inflammation, resulting in complex symptoms includ-
ing headache, vomiting, fever, features of meningeal 
irritation, and neurolocalization signs of acute bacterial 
meningitis.

The correct diagnosis for this patient was only achieved 
after ten years because of the atypical symptoms of bac-
terial meningitis. Previously, the patient had been hospi-
talized repeatedly for viral encephalitis, tuberculous and 
suppurative meningitis. The patient’s initial diagnosis on 
admission was probable tuberculous meningitis. How-
ever, a significant improvement in the patient’s condition 
occurred, together with a negative pathogenic microor-
ganisms screening result and a recurrence of meningi-
tis, confirming the diagnosis of bacterial meningitis. It 
remains to be established what causes the atypical clini-
cal symptoms and signs. Probable contributors to this 
observation are the self-limiting nature of certain infec-
tions, the protective effect of the meninges that provide 
a barrier to infection, and the unique patient-dependent 
resistance to infections.

To avoid recurrence, the standard of care for IIH 
includes surgical correction of the meningoencepha-
locele and subsequent medical treatment [5]. However, 
the patient did not consent to surgery and opted for 
therapeutic management to decrease CSF production. 
At six months of follow-up, the patient had no recur-
rence of meningitis. The long-term success of this treat-
ment approach requires further observation with longer 
follow-ups. The periventricular white matter edema 
observed during the examination of the patients is also 
related to impaired venous return related to elevated cra-
nial pressure. This will require further monitoring using 
neuroimaging during follow-up.
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In conclusion, this is a rare case of meningoencepha-
locele associated with recurrent meningitis in patients 
without a CSF leak. Chronic idiopathic intracranial 
hypertension might also cause meningoencephalocele. 
The coronal view MRI brain scan of a patient with 
recurrent bacterial meningitis is required to examine 
the presence of meningoencephalocele. This should 
be considered even in the absence of CSF otorrhea or 
rhinorrhea.

Abbreviations
CSF: Cerebrospinal fluid; CT: Computed tomography; MRI: Magnetic resonance 
imaging; IIH: Idiopathic intracranial hypertension; DSA: Digitalsubtraction 
angiography.

Acknowledgements
Not applicable.

Author’s contributions
JZ wrote the manuscript. JZ and JW performed the literature search and 
collected data. YW and YyW performed the data interpretation. JH conceived 
of the ideas and reviewed the manuscript. All authors read and approved the 
final manuscript.

Funding
This work was supported by Hengshui’s Science and Technology Fund Project 
(2019014078Z).

Availability of data and materials
The datasets used or analyzed during the current case reports are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics from Hengshui People’s Hospital committee.

Consent for publication
Written informed consent was obtained from the patient to publish this case 
report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Neurology, The Third Hospital of Shijiazhuang, 050000  
Shijiazhuang, Hebei, China. 2 Department of Emergency, Hengshui People’s 
Hospital, 053000 Hengshui, Hebei, China. 3 Department of Neurology, Xuanwu 
Hospital, Capital Medical University, 100053 Beijing, China. 4 Department 
of Neurology, Hengshui People’s Hospital, No. 180 of Renmin East Road, 
Taocheng District, 053000 Hengshui, Hebei, China. 

Received: 16 December 2021   Accepted: 1 November 2022

References
 1. Faulkner HJ, Sandeman DR, Love S, Likeman MJ, Nunez DA, Lhatoo SD. 

Epilepsy surgery for refractory epilepsy due to encephalocele: a case 
report and review of the literature. Epileptic Disord. 2010;12(2):160–6. 
https:// doi. org/ 10. 1684/ epd. 2010. 0308.

 2. Guettat L, Gille M, Matthijs P, Duprez T. Encephalocele-related seizures 
in adulthood: synergistic contributions of CT and MRI to the anatomic 
work-up. Acta Neurol Belg. 1998;98(3):292–4.

 3. Saavalainen T, Jutila L, Mervaala E, Kälviäinen R, Vanninen R, Immonen A. 
Temporal anteroinferior encephalocele: An underrecognized etiology of 
temporal lobe epilepsy? Neurology. 2015;85(17):1467–74. https:// doi. org/ 
10. 1212/ WNL. 00000 00000 002062.

 4. Singhal T, Venna N. Mystery case: frontal meningoencephalocele causing 
recurrent bacterial meningitis. Neurology. 2013;80(24):e250. https:// doi. 
org/ 10. 1212/ WNL. 0b013 e3182 96e8e0

 5. McCorquodale D, Burton TM, Winegar B, Pulst SM. Teaching NeuroImages: 
Meningoencephalocele and CSF leak in chronic idiopathic intracranial 
hypertension. Neurology. 2016;87:e244. https:// doi. org/ 10. 1212/ WNL. 
00000 00000 003330.

 6. Holbrook J, Saindane AM. Imaging of Intracranial Pressure Disorders. Neu-
rosurgery. 2017;80(3):341–54. https:// doi. org/ 10. 1227/ NEU. 00000 00000 
001362.

 7. Chan W, Green AL, Mishra A, Maxner C, Shankar JJS. Transverse venous 
sinus stenosis in idiopathic intracranial hypertension: a prospective pilot 
study. Can J Ophthalmol. 2020;55(5):401–5. https:// doi. org/ 10. 1016/j. jcjo. 
2020. 05. 008.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1684/epd.2010.0308
https://doi.org/10.1212/WNL.0000000000002062
https://doi.org/10.1212/WNL.0000000000002062
https://doi.org/10.1212/WNL.0b013e318296e8e0
https://doi.org/10.1212/WNL.0b013e318296e8e0
https://doi.org/10.1212/WNL.0000000000003330
https://doi.org/10.1212/WNL.0000000000003330
https://doi.org/10.1227/NEU.0000000000001362
https://doi.org/10.1227/NEU.0000000000001362
https://doi.org/10.1016/j.jcjo.2020.05.008
https://doi.org/10.1016/j.jcjo.2020.05.008

	Case report: Meningoencephalocele and recurrent bacterial meningitis in chronic idiopathic intracranial hypertension
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


