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Abstract

Summary

A 37-year-old woman presented with a five-year history of progressively worsening hearing loss in the right ear accompanied
by pulsatile tinnitus. She also reported recurrent headaches described as dull and aching, typically lasting several hours and
mainly affecting the right side of the head. There was no history of head trauma or previous surgical procedures, and the
symptoms appeared without any identifiable precipitating factor. The patient denied experiencing visual disturbances, vertigo,
dizziness, ear pain, nausea, or recurrent upper respiratory tract infections. General physical and neurological examinations
were unremarkable, and no abnormalities were detected on systemic evaluation. Ophthalmological and otorhinolaryngological
assessments also revealed no significant findings. Routine laboratory investigations were within normal limits and did not
contribute to the diagnosis. Imaging evaluation revealed skeletal abnormalities including spinal meningocele and sphenoid
wing dysplasia, findings consistent with Neurofibromatosis type | (NF1). Based on these radiological features, NF1 was
diagnosed in this patient, an autosomal dominant neurocutaneous disorder known to be associated with various skeletal and

neurological manifestations.
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Introduction

Neurofibromatosis type | (NF1) is a hereditary
neurocutaneous disorder characterized by
multisystem involvement and autosomal dominant
inheritance. The condition results from mutations in
the NF1 gene located on chromosome 17, which
encodes the protein neurofibromin [1]. Loss or
dysfunction of neurofibromin disrupts normal
regulation of cellular growth and signaling pathways,
predisposing affected individuals to a range of
cutaneous, neurological, and skeletal manifestations
[2]. The diagnostic criteria for NF1 were established
during the National Institutes of Health (NIH)
Consensus Development Conference and emphasize
characteristic findings involving the skin, bones, and
nervous system, including café-au-lait macules,
neurofibromas, skeletal dysplasia, and specific
nervous system abnormalities [3]. Although NF1 is
primarily recognized for its cutaneous and peripheral
nerve manifestations, skeletal abnormalities are also
well documented. These may include spinal
deformities, sphenoid wing dysplasia, and other
osseous defects [4]. Cranial abnormalities,
particularly involving the skull base, are relatively
uncommon but can have important clinical
implications. Among these, defects of the sphenoid
bone and calvarial abnormalities have been reported
in association with NF1 [5]. Meningoceles, defined

as herniations of the meninges through a bony defect,
may occur in various locations but are rarely
described in the region of the jugular foramen [6].
The presence of a jugular foramen meningocele
associated with NF1 is an exceptionally rare finding,
with only limited cases reported in the literature.
Recognition of such anomalies is important because
they may present with nonspecific symptoms and are
often detected incidentally on imaging studies [6,7].
In this report, we describe a case of a 37-year-old
female diagnosed with Neurofibromatosis type | who
presented with progressive right-sided hearing loss,
pulsatile tinnitus, and recurrent headaches. Imaging
studies revealed skeletal abnormalities consistent
with NF1, including sphenoid wing dysplasia and
spinal meningocele, as well as a rare jugular foramen
meningocele. This case highlights the role of imaging
in identifying unusual skull base manifestations of
NF1 and contributes to the limited literature
describing this rare association.

Case Report

A 37-year-old woman from central region of Saudi
Arabia was presented in this case, with a diagnosis of
Neurofibromatosis type | presented with a long-
standing history of progressive right-sided hearing
loss accompanied by pulsatile tinnitus. She also
reported recurrent episodes of dull, aching headaches
that typically lasted several hours and were
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predominantly localized to the right side of the head.
There was no history of trauma, previous surgical
procedures, nausea, vomiting, vertigo, dizziness, or
visual disturbance. On clinical examination, the
patient was neurologically intact and no focal
neurological deficits or cranial nerve palsies were
identified. Routine laboratory investigations were
unremarkable. Given the persistence of her
symptoms, radiological evaluation of the brain and
skull base was performed.

Magnetic resonance imaging (MRI) of the brain
demonstrated a cerebrospinal fluid (CSF)—containing
pouch arising from the anteroinferior surface of the
cerebellum and extending into the right jugular fossa,
consistent with a meningocele. The lesion appeared
hyperintense on T2-weighted images and measured
approximately 3 x 2.5 cm. Associated herniation of
gliotic cerebellar tissue was also observed. These
findings were demonstrated on sagittal, axial, and
coronal T2-weighted sequences (Figure 1A, 1B, and
1D). Post-contrast imaging showed no abnormal
enhancement of the lesion (Figure 1C). In addition,
the lesion produced a mild mass effect, resulting in
compression of the right internal jugular vein along
its posterior margin.

Complementary computed tomography (CT) imaging
of the skull base revealed widening of the right
jugular foramen compared with the contralateral side,
indicating expansion of the bony margins associated
with the lesion (Figure 2A and 2B). The imaging
findings were consistent with a jugular foramen
meningocele, an uncommon manifestation that may
occur in association with NF1.

Based on the clinical presentation and imaging
findings, a diagnosis of right jugular foramen
meningocele associated with Neurofibromatosis type
| was established. The patient was advised periodic
clinical and radiological follow-up to monitor for
potential progression of the lesion.

Discussion

NF1 is a relatively common inherited neurocutaneous
disorder with an estimated prevalence of
approximately 1 in 3,000-4,000 live births. The
condition follows an autosomal dominant inheritance
pattern and results from mutations in the NF1 gene
on chromosome 17, which encodes the tumor
suppressor protein neurofibromin [8]. Dysfunction of
this protein leads to dysregulation of cellular growth
pathways and contributes to the diverse clinical
manifestations associated with the disorder. The
disease is primarily recognized for its dermatological
features, including café-au-lait macules and axillary
freckling, as well as the development of benign
peripheral nerve sheath tumors known as
neurofibromas [8,9]. In addition to cutaneous and
neural manifestations, NF1 is also associated with a
range of skeletal abnormalities. These include spinal
deformities, vertebral defects, and characteristic
cranial abnormalities such as sphenoid wing
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dysplasia. Skeletal involvement in NF1 reflects
abnormal bone development and remodeling
associated with the underlying genetic defect [10].
Spinal meningoceles have also been described in
patients with NF1, particularly within the thoracic
region [11]. However, the presence of meningoceles
involving the skull base remains an uncommon
finding.

Cephaloceles represent herniation of intracranial
structures through defects in the skull and are broadly
categorized as congenital (primary) or acquired
(secondary).  Congenital  forms arise  from
developmental defects of the skull during
embryogenesis, whereas secondary cephaloceles may
occur as a consequence of trauma, surgical
procedures, or other structural disruptions [12].
Cephaloceles most frequently occur in the occipital
region, while basal variants are considerably less
common. Basal meningoencephaloceles are estimated
to account for only 1-10% of all encephaloceles and
may remain clinically silent until adulthood
depending on their size and anatomical location [12].
The jugular foramen is a complex skull base structure
that transmits several important neurovascular
structures, including the internal jugular vein and
cranial nerves IX, X, and XI. Lesions involving this
region are most commonly neoplastic, such as
paragangliomas, schwannomas, or meningiomas [13].
In contrast, meningocele formation within the jugular
foramen is extremely rare and is not typically
included within the conventional classification
systems of cephaloceles. Only a limited number of
cases describing jugular foramen meningocele in
association with NF1 have been reported in the
literature [6-8]. Previous report by Siddiqui et al.
described similar findings detected incidentally
during imaging evaluation in adult patients with NF1
[7]. Imaging plays a crucial role in identifying and
characterizing these uncommon lesions. Magnetic
resonance imaging (MRI) is particularly valuable for
demonstrating the CSF signal characteristics of
meningoceles and for assessing associated brain
tissue herniation. In the present case, MRI revealed a
CSF-filled pouch extending from the anteroinferior
cerebellar surface into the right jugular fossa (Figure
1A, 1B, and 1D) without post-contrast enhancement
(Figure 1C), consistent with a meningocele.
Complementary CT imaging provided important
information regarding the bony anatomy of the skull
base and demonstrated widening of the right jugular
foramen (Figure 2A and 2B), supporting the
diagnosis. Although many meningoceles may remain
asymptomatic, their clinical significance lies in the
potential for mass effect on adjacent neurovascular
structures. In the present case, the lesion resulted in
compression of the right internal jugular vein and
was associated with symptoms including pulsatile
tinnitus and progressive hearing impairment.
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Recognition of such lesions is therefore important for
accurate diagnosis and appropriate follow-up.

In short, jugular foramen meningocele represents a
very rare skull base manifestation of NF1. The
present case contributes to the limited body of
literature describing this unusual association and
highlights the importance of multimodality imaging
in identifying rare structural abnormalities in patients
with NF1. Continued documentation of similar cases
may help improve understanding of the spectrum of
skeletal and skull base abnormalities associated with
this condition.

Conclusion

This case highlights an unusual skull base
manifestation of Neurofibromatosis type 1 (NF1) in
the form of a jugular foramen meningocele. Although
NF1 is commonly associated with cutaneous findings
and peripheral nerve tumors, skeletal abnormalities
involving the skull base are much less frequently
encountered. The present report demonstrates that
meningoceles may rarely arise in the region of the
jugular foramen and may present with nonspecific
clinical symptoms such as hearing impairment,
pulsatile tinnitus, or headache. Advanced imaging
techniques play a crucial role in recognizing such
abnormalities. In this case, magnetic resonance
imaging clearly demonstrated a CSF-filled herniation
extending into the jugular fossa, while computed
tomography confirmed the associated widening of the
jugular foramen. The combination of these imaging
modalities allowed accurate characterization of the
lesion and its relationship  with adjacent
neurovascular structures. Awareness of this rare
association is important for clinicians and
radiologists  evaluating  patients  with  NF1,
particularly when symptoms related to the skull base
are present. Careful imaging assessment and periodic
follow-up are recommended to monitor potential
progression and to guide appropriate clinical
management.
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Figure 1. Sagittal (A), axial (B), and coronal (D) T2-
weighted MR images demonstrate a cerebrospinal
fluid (CSF)-filled pouch protruding from the
anteroinferior surface of the cerebellum into the right
jugular fossa (shown by arrows), with associated
herniation of gliotic cerebellar tissue. The lesion
measures approximately 3 x 2.5 cm. Post-contrast
imaging (C) shows no abnormal enhancement. The
right internal jugular wvein is displaced and
compressed along the posterior aspect of the lesion
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Figure 2. Complementary CT images. (A) Sagittal
and (B) axial CT views demonstrate widening
of the right jugular foramen compared with the
contralateral side (shown by arrows),
indicating bony expansion associated with the
lesion.



