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Introduction

Foramen magnum meningioma (FMM) comprises only be-
tween 1.1 and 3.8% of all brain and spinal cord tumors.
Although it is a very slow growing lesion, the FMM poses
significant challenges to the neurosurgeon.1,2 Symptoms are
often produced by mass effect of the surrounding structures,

such as thebrainstem, the upper cervical spinal cord, the lower
cranial nerves, and the vertebral artery.3,4 Anterior or antero-
lateral lesions of the foramenmagnum (FM) region require an
approach that allows a goodvisualizationof the lesionwithout
themanipulation of the neural or vascular regional structures.
Currently, the far lateral is considered the safest open neuro-
surgical approach for excising FM lesions.5–9
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Abstract Foramen magnum (FM) tumors represent one of the most complex cases for the
neurosurgeon, due to their location in a very anatomically complex region surrounded
by the brainstem and the lower cranial nerves, by bony elements of the craniocervical
junction, and by the vertebrobasilar vessels. Currently, the open approach of choice is a
lateral extension of the posteriormidline approach including far lateral, and extreme lateral
routes. However, the transoraltranspharyngeal approach remains the treatment of choice
in cases of diseases affecting the craniocervical junction. For very selective cases, the
endoscopic endonasal route to this region is another option.We present a case of a ventral
FM meningioma treated exclusively with the endoscopic endonasal approach.

Palavras-chave

► meningioma do
forame magno

► transição
craniocervical

► acesso endoscópico
endonasal

Resumo Tumores da região do forame magno (FM) representam um dos mais complexos
desafios para os neurocirurgiões, devido às lesões estarem localizadas em uma região
anatomicamente complexa, composta por elementos ósseos da transição crânio-
cervical, pelo sistema vascular vertebrobasilar, pelos nervos cranianos baixos e por
elementos do tronco cerebral. O acesso cirúrgico abertomais utilizado nos dias atuais é
uma extensão dos acessos posteriores da linha média, incluindo vias laterais e extremo
laterais. Entretanto, o acesso transoral transfaríngeo permanece o tratamento de
escolha para uma variedade de doenças que afetam a junção crânio-cervical. Uma
alternativa para casos muito bem selecionados é a via endoscópica endonasal para a
região. Apresentamos um caso demeningioma de FM tratado exclusivamente pormeio
de acesso endoscópico endonasal.
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In the last decades, skull base surgeons havebeen exploring
alternate anterior approaches to the FM and to the lower
clivus region, such as the transoraltranspharyngeal route.10,11

Besides this approach, there is the direct route, with excellent
visualization of the FM lesion, which has some disadvantages,
such as incomplete resections for tumors extending laterally,
craniocervical instability, and cerebrospinal fluid (CSF) leak-
age with infections.12–14 Although the extended endoscopic
endonasal approach ismost commonly used to treat theupper
tomiddle clivus and the suprasellar regions, theFMcanalso be
reached.15–19Here, we describe a case of FMM that was totally
resected with an endoscopic endonasal approach.

Case

A 39-year-old female was admitted with a 6-month history of
paresthesia in 4 extremities and a 5-month history of bilateral
lowerextremityweakness.Onadmission, the10thcranialnerve
was impaired bilaterally and the function of the left 12th cranial
nerve was also disturbed. Also, spastic tetraparesis was
observed, worst in the left lower and right upper extremities.
Before being referred to our institution, a protective tracheos-
tomywasperformed, and the patient alsowas on a nasoenteral
feeding tube. A magnetic resonance imaging (MRI) exam
revealed an anterior foramen meningioma with an important
compressionof thebrainstemandof thecraniocervicaljunction
(►Fig. 1). After the case was discussed in our group, an
endoscopic endonasal approach was proposed to the patient.

The patient was operated on in the prone position under
general anesthesia. A lumbar drain was placed before the
main procedure. The surgical procedure was performed
using rod lens endoscopes (4 mm in diameter, 18 cm in
length, 0° scope) with a high-definition camera. Also, a
neuronavigation system and fluoroscopy were available.

First, we drilled out the maxillary crest to provide a lower
exposure of the ventral craniocervical junction. Then, after
identification of the lower part of the clivus and of the
anterior C1 tubercle by anatomical relationships, an initial
linear incision was made in the midline of the nasopharyn-
geal mucosa. After the subperiosteal dissection, all efforts
were made to expose the region as laterally as possible,
showing the middle part of both occipital condyles
(►Fig. 2A). Using a combination of high-speed drill, bone
curette and standard Kerrison rongeurs, the lower part of the
clivus, the superior part of the C1 arch and the medial face of
both occipital condyles were carefully removed with bleed-
ing control (►Fig. 2B).

After this extended bone removal, the dura mater was
initially opened with a linear middle line incision using a
micro-knife, and then a soft tissue tumor was observed
(►Fig. 2C). The opening was completed under visualization,
and the tumor was carefully dissected from the brainstem
and, the most important and dangerous part, from the
vertebral arteries (►Fig. 2D e 2E). Note that the right verte-
bral artery was partially encased by the tumor (►Fig. 2F).
After that, the whole lesionwas removed (►Fig. 2G) and a 30
and a 45° scopes were used to make an inspection for
residual lesions.

Subsequently, the closure was performed with a dural
membrane, fat (2H), fascia lata (2I) and a dural sealant.
Additionally, the lumbar drain was kept open for 60 hours
after the surgery, and all signs of CSF leakage were exhaus-
tively evaluated for 7 days. She was discharged 8 days after
the surgery without signs of CSF leakage, withmild improve-
ment of weakness, and with physical therapy and rehabilita-
tion for dysphasia. On the third postoperative day, she
underwent an MRI, without residual lesions or any sign of
acute complications (►Figure 3).

Fig. 1 (A) Preoperative sagittal gadolinium T1 magnetic resonance imaging. (B) Preoperative axial gadolinium T1 magnetic resonance imaging.
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Discussion

Hallopeau made the first description of a FMM in 1872,
presenting theselesions asa challenge to surgical excision.20–23

Frazier et al reported the first successful FMM resection in
1922.24 The developments of microneurosurgical techniques
and modern skull base approaches have allowed an improve-
ment in the results with an acceptable risk in most cases.

Our patient had an anterior FMM. Therefore, thebest option
was to approach the lesion anteriorly, by a transoraltransphar-

yngeal or endoscopic endonasal route. Our choicewas based in
our experience in endoscopic endonasal expanded skull base
surgeries and inouraccess toall the instrumentsneeded for the
procedure. The great advantage of the techniquewas the direct
viewof the lesionwithoutmanipulation of thebrainstem. Also,
a good exposureof the inferior clivus andof the anterior arch of
the C1 was necessary to have control of the vertebral arteries.
Our big challenge was the closure, because of the great CSF
leakage rate reported in the literature and of the controversy
about what is the best technique to close. We have chosen a

Fig. 2 Intraoperative endoscopic endonasal approach view. (A) Exposure of the anterior structures of the craniocervical junction, focusing on
the clivus and on the anterior C1 arch. (B) Drilling the medial face of the occipital condyle. (C) Initial dura opening. (D) Superior face of tumor
dissection. (E) Tumor dissection of the right vertebral artery. (F) Tumor dissection of the left vertebral artery. (G) Final aspect after complete
removal of the tumor, showing the brainstem, the upper cervical spinal cord, the right and left vertebral arteries, and the basilar artery. (H)
Closure with fat. (I) Closure with fascia lata. � occipital condyle; RVA, right vertebral artery; LVA, left vertebral artery; BA, basilar artery; MO,
medulla oblongata.
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multilayer closurewith a synthetic dural membrane, fat of the
patient, fascia lata and a dural sealant. Also, we kept a lumbar
drain for 60 hours after the procedure.

The transoraltranspharyngeal surgical approach provides
a direct view of the tumor without retraction of the brain
stem. It consists of a classical technique indicated for the
management of ventral lesions at the clivus, in the C1 and in
the C2. However, this is a very demanding approach with
disadvantages, due to CSF leakage, to the necessity of fusion
to restore the stability in the in craniocervical junction, to the
narrow working space, to the inadequate lateral view of the
tumor, and to the difficult vascular control of the vertebral
arteries.25–28

Analternative in case of failure of theendoscopic endonasal
approach was a far-lateral route. In the past, surgical
approaches to anterior FM lesions were through the posterior
midline, requiring significant brainstem retraction with high
morbidity and mortality rates. The far-lateral approach is a
lateral extension of the retrosigmoid approach to facilitate the
visualizationofand the access to theanterior portionof theFM
by the opening of occipital bone, of the C1, and of the occipital
condyle.25,26

The endoscopic endonasal approach has been considered
an option for transoraltranspharyngeal approach in very
selective cases. Most specialists in endoscopic endonasal
skull base techniques suggest this route for small to medi-
um-sized midline lesions without significant neurovascular
involvement,29,30 as we observed in the present case.

While there are many anatomical studies detailing the
possibility of using this approach to remove anterior FM
tumors, we have not found any specific study on this issue.
Also, future studies will be necessary to evaluate the use of
this approach to FM lesions, comparing results and compli-
cations with other techniques, as the transoral, the far-
lateral, and even the transcervical.
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