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Meningiomas originating from the tentorium cerebelli account
for about 3% to 6% of all intracranial meningiomas and about
30% of the meningiomas found in the posterior fossa. Like
other meningiomas, these tumors are most common among
middle-aged women.

They can originate anywhere on the tentorium, with about
half occurring laterally along the transverse sinus, one-quarter
along the medial or free edge of the tentorium, and the
remaining one-quarter split primarily between tumors of the
central portion of the tentorium and those involving both the
tentorium and the falx. A very small proportion of these
tumors are peritorcular, encompassing the torcula herophili.

Tentorial meningiomas have been classified in a number of
ways by different colleagues, but Yasargil’s system, the most
relevant for surgical planning, classifies meningiomas by
location along the tentorium. Yasargil noted anatomic
differences among what he described as the “three rings of
the tentorium”: the inner ring or free edge, the outer ring
along the transverse sinus, and the middle ring located
between the other two rings. Tentorial meningiomas may be
further classified depending on whether they project into the
supratentorial space, infratentorial space, or both. This
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chapter is concerned with medial tentorial meningiomas that
involve the inner ring of the tentorium.

Clinical Presentation

The slow growth of tentorial meningiomas contributes to
their typically insidious clinical course, which often allows
these tumors to grow quite large before diagnosis. Medial
tentorial meningiomas may present with a variety of clinical
signs and symptoms, depending on their size, exact location,
scope of edema, and whether they project into the
supratentorial or infratentorial spaces.

These tumors can exert mass effect on the brainstem, cranial
nerves (CNs)(most often CNs llI, VI, V), medial temporal lobe,
and cerebellum. The most common presenting symptoms are
headache and gait disturbance. Visual disturbances (including
diplopia and field deficits), mental status changes, and
seizures are also common. Other reported symptoms are
hemiparesis, trigeminal neuralgia, and dysphagia.

Evaluation

Magnetic resonance (MR) imaging elucidates the tumor’s size,
shape, projection into the supratentorial or infratentorial
spaces, the location of tentorial attachment, and relationship
to the adjacent neural and vascular structures. Flow voids
best seen on T2 sequences establish the tumor’s relationship
to the arteries of the posterior circulation.

Parenchymal edema is highly suggestive of pial invasion.



Magnetic resonance angiogram and venogram determine the
patterns of vascular displacement and encasement. The
venogram evaluates the patency of the vein of Galen, straight
sinus, and associated deep diencephalic veins. The patency of
the transverse and sigmoid sinuses is studied for lateral
tentorial tumors. Occluded venous sinuses may be resected,
but those that are partially patent are preserved at the
expense of radical subtotal tumor removal.

Catheter angiography is unnecessary because it has been
replaced by noninvasive vascular imaging modalities,
including computed tomography (CT) angiogram.
Preoperative embolization is not a consideration because the
artery of Bernasconi and Cassinari of the
meningohypophyseal trunk, the marginal tentorial branch of
the inferolateral trunk, and the tentorial branches of the
superior cerebellar and posterior cerebral arteries supply the
tentorium. These small vessels are difficult to cannulate, and
their embolization offers little advantage when it is
successful. CT scan is usually unnecessary because tentorial
tumors rarely cause hyperostosis or bone erosion.

It may be difficult to distinguish between medial tentorial and
petroclival meningiomas on preoperative imaging. Petroclival
meningiomas originate medial to CN V within the arachnoid
bands of the basal cisterns, whereas medial tentorial
meningiomas are based lateral to CN V and own a preserved
arachnoid layer separating them from the surrounding
neurovascular structures. As a result, it is less likely that the



surgeon will achieve gross total resection of a petroclival
meningioma than a medial tentorial meningioma. This
information is useful for preoperative planning and
consultation with the patient.

Figure 1: A medial tentorial meningioma is shown. |

approached this tumor via the supracerebellar transtentorial
approach to avoid the risks of retraction on the dominant
temporal lobe.
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Figure 2: Tentorial meningiomas, such as this one, may

extend along the entire surface of the tentorium. In this
patient, the posterior fossa component led to compressive
symptoms. The tumor was removed through a two-stage
operation via retromastoid and subtemporal craniotomies.

Indications for the Procedure

Small asymptomatic lesions or minimally symptomatic lesions
in medically high-risk patients may be observed with serial
imaging.

Symptomatic lesions or lesions with documented growth on
imaging deserve surgical treatment. Although the best
opportunity for this type of resection is during the first
operation, the overall goal of surgery is maximal tumor
removal with maintenance of preoperative neurologic
function and improvement of any existing deficit that is
caused by mass effect of the tumor.
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Preoperative Considerations

If the tumor exerts supratentorial mass effect on the brain or
there is evidence of pial invasion and edema, | recommend
seizure prophylaxis.

A lumbar drain is placed for cerebrospinal fluid (CSF) drainage
and intraoperative relaxation of the intracranial tension or
cerebellum. This is an important step because this maneuver
increases the dimensions of the operative corridor,
particularly for younger patients. In select patients,
intraoperative CT angiogram may be used to locate large
tentorial veins that can complicate tentorial sectioning.

If the subtemporal approach is considered for lateral tentorial
lesions, the location of the vein of Labbe is an important
consideration. Similarly, lumbar CSF drainage plays an
important role for temporal lobe relaxation.

Operative Anatomy

The inner ring of the tentorium (the tentorial incisura)
surrounds the brainstem and is closely related to CNs Il and
IV, the deep venous system, and the posterior circulation.
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Figure 3: Superior view of the tentorium cerebelli with the
left half removed to show the infratentorial structures (top
row of images). Lateral view of the tentorium and the
superficial anatomic landmarks are indicated (lower row).
Note the steep angle of the tentorium and the required
extensive temporal lobe retraction to reach the medial edge
via the subtemporal route (images courtesy of AL Rhoton, Jr).
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Figure 4: The subtemporal route toward the medial
tentorium can be problematic because the temporal lobe
elevation places the vein of Labbe and other temporal
bridging veins at risk (upper row). The neurovascular
anatomy at the tentorial incisura is summarized (lower row)
(images courtesy of AL Rhoton, Jr).

The tentorium receives its vascular supply from the basal
tentorial artery (artery of Bernasconi-Cassinari) arising from
the meningohypophyseal trunk, the marginal tentorial artery
originating from the inferolateral trunk of the intracavernous
carotid, and tentorial branches stemming from the superior
cerebellar and posterior cerebral arteries. These vessels are
the primary feeding vessels to tentorial meningiomas.
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The tentorium harbors variable numbers and patterns of
venous lakes and sinuses. These sinuses may be functionally
prominent in the presence of atrophic or compromised
transverse and sigmoid sinuses (caused by lateral tentorial
meningiomas). Torrential venous bleeding may occur during
transection of the tentorium via the transtentorial approach.
This bleeding is readily controlled using Gelfoam packing.
Bipolar coagulation worsens the bleeding by shrinking the
tentorial leaflets and expanding the tear. | have never
witnessed an unwanted effect from occlusion of tentorial
venous lakes of sinuses.

RESECTION OF TENTORIAL MENINGIOMA

The best operative approach for any specific tentorial
meningioma depends on the tumor’s location, dimensions,
texture, the extent of vascular encasement, and whether it
projects into the supratentorial or infratentorial space or
both. The patient’s neurovascular anatomy may also affect
the choice of the operative trajectory.

For medial tentorial meningiomas confined to the midline and
projecting into the posterior fossa, the midline
supracerebellar infratentorial approach is effective. Medial,

middle, and lateral supratentorial meningiomas are most
commonly reached via a subtemporal craniotomy, whereas

their infratentorial counterparts in lateral locations are
exposed through the retrosigmoid trajectory.

A variety of nontraditional approaches are also described for
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tentorial meningiomas. For supratentorial tumors, the
bioccipital interhemispheric approach has been used. Tumors
spanning both the supratentorial and infratentorial
compartments may be resected via the occipital transtentorial
or combined bioccipital/suboccipital approaches. Staged
supratentorial and infratentorial craniotomies are reasonable
for giant tumors.

| prefer to use the minimally disruptive paramedian
supracerebellar infratentorial transtentorial approach for the

majority of medial tentorial meningiomas, whether they
project superiorly, inferiorly, or both. When performed
properly, this corridor creates a panoramic corridor to all
components of the tumor, even toward the portion of the
lesion extending contralaterally. This approach is detailed
below.

Please refer to the Transtentorial Approach to

Parahippocampal Lesions chapter for the initial steps of the

operation, including the exposure.

INTRADURAL PROCEDURE

The transtentorial route for a purely supratentorial medial
tentorial meningioma is described below.
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Figure 5: A parasagittal bridging vein may be disconnected
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for expansion of the supracerebellar corridor (top
illustration). The tumor-infiltrated tentorium (arrow) is
exposed (bottom photo).

(

Figure 6: Before the tumor is approached via the tentorial
incisions, the neurovascular contents at the incisura are
identified via generous arachnoid dissection. Their early
exposure can keep them out of harm’s way during the later
stages of tumor dissection.

Sharp dissection of the arachnoid bands over the part of the
tumor that hangs over the incisura prevents injury to CN V.
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Figure 7: CN IV is identified near the edge of the tentorium.
This nerve and the surrounding vascular structures are
dissected free. This portion of the tumor may be reduced, if
feasible. Early exposure of the dorsolateral brainstem and
surrounding neurovascular structures at the tentorial incisura
allows for their protection by microdissection away from the
tumor before significant tumor debulking is undertaken and
the surgical field is obscured by bleeding.
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Figure 8: The undersurface of the tentorium is coagulated
using bipolar electrocautery. This maneuver devascularizes
the tumor and facilitates resection by reducing blood loss
and improving the surgeon’s visualization.
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Figure 9: The trochlear nerve must be protected along the
lateral edge of the incisura during tentorial transection
(upper inset image). Incision along the red hashed line will
sacrifice the nerve; incision along the black hashed line is
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appropriate. Alternatively, a T-shaped incision may be made
within the tentorium for intraparenchymal lesions within the
posterior basal temporal lobe. An intraoperative photograph
during resection of a left-sided petrotentorial meningioma
demonstrates the location of the nerve as it enters the dura
at the anterior edge of the coagulated tumor and tentorium
(lower image).



Figure 10: A generous section of the tentorium that contains
the base of the tumor and spans the petrous ridge to the
midline is incised while the operator identifies and preserves
the trochlear nerve along the entire anterior edge of the
tentorium. Occasional bridging veins draining the occipital
lobe and entering the superior aspect of the tentorium may
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be sacrificed. The medial tentorial cut should preserve the
straight sinus and its tributaries. Venous lakes may be
present, and venous bleeding through the leaflets of the
tentorium should be controlled using thrombin-soaked
Gelfoam packing. Bipolar cauterization will exacerbate the
bleeding by shrinking and tearing the tentorial edges.

Sectioning of the tentorium as described above will further
devascularize the tumor and furnish a relatively bloodless
field to debulk the tumor and microsurgically mobilize it from
the surrounding cortex.

Figure 11: Following division of the tentorium, the tumor is
internally debulked using the suction device, along with
coagulation for soft tumors or the ultrasonic aspirator for
fibrous tumors. The process of intracapsular enucleation
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should not inadvertently violate the tumor capsule within the
operative blind spot.

Figure 12: After the tumor is sufficiently debulked, the tumor
capsule is dissected from the surrounding structures,
including the posterior basal temporal and the basal occipital
lobes. The en passage posterior cerebral artery branches are
preserved.
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Figure 13: Small cottonoid patties are used to mobilize the
tumor away from the areas where the pia is disrupted. This
maneuver is similar to that used for convexity meningiomas.
The transtentorial route essentially transforms the medial
tentorial tumor into a mass situated over the lateral
convexity of the cerebrum.
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Figure 14: The transtentorial route creates a wide corridor to
the basal occipital and posteromedial basal temporal regions.
Removal of the tumor and the affected tentorium ensures a
Simpson grade 1 resection with a favorable low recurrence
rate. An intraaxial tumor in this region may be similarly
resected.
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Figure 15: Endoscopy may be used to investigate the
resection cavity and ensure gross total removal of the tumor
within the operative blind spot, especially medial to the
posterior falx and around the straight sinus. The region over
the petrous apex is also thoroughly inspected using angled
endoscopes.

Closure

The resected portion of the tentorium is not reconstructed.
The dura is closed in a watertight fashion. The lumbar drain
catheter is removed at the end of the procedure.

Postoperative Considerations

Patients are typically observed in the intensive care unit
overnight. The steroid dosage is tapered off within 1 week,
depending on the extent of cerebral edema and the patient’s
neurologic status.

Follow-up MR imaging is obtained within 48 hours of surgery
as a baseline for future comparison to detect tumor


https://assets.neurosurgicalatlas.com/volumes/ATLAS/5-SKULL_BASE_SURGERY/05-Skull_Base_Meningioma/06-Tentorial_Meningioma/CBS_SkullBaseMen_TentMening_15.jpg

recurrence. The findings on the imaging can be an important
source of learning for the surgeon to direct more effective
resection for the future patients.

Pearls and Pitfalls

® Compared with other more commonly used approaches,
the supracerebellar transtentorial corridor provides
numerous advantages, but it is associated with long and
narrow working distances.

® [Expertise in operating within deep and narrow operative
corridors is necessary for managing vascular
meningiomas via the transtentorial approach.
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