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Among intracranial meningiomas, falcotentorial meningiomas, occurring at the junction of the falx cerebri and tentorial dural
folds, are extremely rare. Because of their deep location, they are surrounded by critical structures, and have been regarded as
one of the most challenging lesions for surgical treatment. In this study, we describe our surgical strategy for falcotentorial me-

ningiomas and provide a review of our experience.
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INTRODUCTION

Meningiomas arising from the falcotentorial junction are rare,
and constitute about 1% of all intracranial meningiomas.* Two
types of meningiomas can occupy the pineal region: the first
type is the velum interpositum meningioma, while the second
type is the falcotentorial meningioma. There has been some
controversy concerning the definition of falcotentorial menin-
giomas. However, it is generally accepted that falcotentorial
meningiomas arise from the dura of the tentorium cerebelli
and posterior part of the falx. These meningiomas have dural
attachment, and secondarily invade the pineal region. Mean-
while, velum interpositum meningiomas arise from the velum
interpositum, the double layer of pia mater that forms the roof
of the third ventricle, and are free lying in the third ventricle
without dural attachment.*” Falcotentorial meningiomas are
mainly supplied by the tentorial branch of the meningohy-
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pophyseal trunk. However, most velum interpositum meningi-
omas are distinguished from falcotentorial meningiomas in
that they receive their main blood supply from the medial pos-
terior choroidal arteries."®*

MATERIALS AND METHODS

Of the 2983 meningiomas we encountered from October 2001
to January 2014, we operated on 11 patients with falcotentorial
meningiomas, which accounted for about 0.3% of all intracra-
nial meningiomas (Table 1). Preoperatively, all patients under-
went magnetic resonance imaging (MRI) and cerebral angiog-
raphy to determine the appropriate approach trajectory and
craniotomy size.

Surgical approach
Our main surgical approach was an occipital transtentorial with
or without transfalcine approach. Moreover, we favored the
three quarter prone position, except in one case, since we be-
lieved this position to be safer, providing lower risk of air embo-
lism during the prolonged operative time. In patient position-
ing, airway patency and jugular venous pressure are the most
important factors determining positive outcomes. Therefore,
we were very careful to maintain an adequate airway and ve-
nous pressure when we elevated, rotated, and flexed the pa-
tient’s neck.

For determination of bone flap size and location, as well as
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YMI Falcotentorial Meningioma

preoperative phase and at last follow-up were 84.5 (range, 70 to were relatively distinct from surrounding brain tissues on gado-
90) and 91.8 (60 to 100), respectively. The clinical features of linium-enhanced T1-weighted images. The average dimen-

the 11 patients are presented in Table 1. sions of the tumors were 4.1x3.4x4.6 cm (anteroposteriorxtrans-

versexvertical). Cerebral edema around the tumor was found
Imaging studies in four patients, and preoperative hydrocephalus was noted in
Like other intracranial meningiomas, the margins of the tumors two patients.

Fig. 1. (A) Preoperative T1-weighted contrast-enhanced magnetic resonance images demonstrating a huge falcotentorial meningioma compressing
brain stem and deep venous system. (B) Preoperative angiography showing feeders from meningohypophyseal trunk (the artery of Bernasconi-Cassinari)
and posterior meningeal artery from vertebral artery. Venous phase shows occlusion of inferior sagittal sinus and basal vein of Rosenthal. (C) Postopera-
tive T1-weighted contrast-enhanced magnetic resonance images revealing complete tumor removal. (D) Artist's drawing showing possible access area
through the relatively small bone flap. View in axial plane, sagittal plane and posterior view.

1024 http://dx.doi.org/10.3349/ymj.2016.57.4.1022
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Table 2. Summary of Tumor Locations and Surgical Approach

YMJ

Case Tumorsize Classification Classification Surgical Patient nosition Craniotomy Op.time Blood loss
No. (cm) by Asari, et al."® by Bassiouni, et al.' approach P size* (cm) (hr) (mL)
Th rt
1 43x3.1x3.2  Anterior, central | Bioccipital transtentorial reequa? or Prone. 6.5x7.2 6.0 300
Rt. side up
Th rt b
2 34x27x31  Superior lateral i 0T, Lt. 0 Quarterprone. -4 g3 65 350
Rt. side up
Th rt
3 50x46x46  Superior lateral i OTT, At. 166 QUartarprone. —— 37x36 72 350
Lt. side up
4 33x28x37 Inferior central I Ol - Three quarterprone, ¢ g 6.4 400
(transverse sinus cutting) Lt. side up
Occipital, At Three quarter prone
5 2.5%2.2x2.5  Anterior, central (transtentorial, d ) prone. 46x5.1 57 630
. Lt. side up
transfalcine)
Occipial, Lt Three quarter prone
6 42x4.1x4.1  Anterior, central (transtentorial, qu. R 6.5x4.3 10.0 450
) Rt. side up
transfalcine)
Occipital, At Three quarter prone
7 45%x4.6x4.8 Inferior, central I (transtentorial, q . prone. 59x7.8 75 1200
. Rt. side up
transfalcine)
Th rt b
8  63x50x93 Inferior, central I OTT, Rt. 6 QUarsrrone: 47541 130 1500
Rt. side up
9 38x29x39 Inferior, central I Occlpitoparietal, - Three quarter prone, g g, 75 300
bilateral Lt. side up
: - . Th rt b
10 2.9%2.8%x3.1  Anterior, central | Occipitoparietal, Rt. reequ§ e 34x44 15 650
Rt. side up
11 52%2.9x8.1  Posterior, lateral v Occipital, Lt. Prone 6.8x7.8 95 800

Lt., left; Rt., right; Op., operation; OTT, occipital transtentorial.
*Craniotomy size indicates the largest diameter.

Using the classification that Asari, et al.'’ published in 1995,
the growth directions of the tumors were categorized into four
types. There were four anterior-type tumors, two superior-type
tumors, four inferior-type tumors, and one posterior-type tu-
mor. Using classification published by Bassiouni, et al.,' there
were four type I, four type II, two type III, and one type IV tu-
mors (Table 2). Preoperative and postoperative coronal T1-
weighted contrast-enhanced magnetic resonance images of all
11 patients are shown in Fig. 3.

A summary of the preoperative angiographic findings is pre-
sented in Table 3. Considering the benefit-to-risk ratio of pre-
operative embolization, the embolization procedure was only
performed on three patients.

Operative results
The operative results are summarized in Table 1. Ten patients
had gross total resection (Simpson grade 1) confirmed by a post-
operative MRI study, while one patient had subtotal resection
(Simpson grade 4). There was one case of recurrence where
subtotal resection was performed. That patient underwent
gamma knife surgery at 6 months after the operation, and there
was no evidence of regrowth after 12 months of follow-up.
There were no cases of surgery-related mortality in our series.

http://dx.doi.org/10.3349/ym].2016.57.4.1022

Most preoperative symptoms (9 of 11 cases in this series) were
improved postoperatively. However, one patient, in whom we
performed transverse sinus ligation and cutting, experienced
delayed occipito-cerebellar hemorrhage that required addi-
tional ventricular drainage and an extended recovery time.
Moreover, this was the only patient to receive placement of a
post-surgical ventriculoperitoneal shunt. One other patient ex-
perienced a posterior cerebral artery infarction resulting in vi-
sual field defects. All other complications, including the visual
field defect and diplopia, were transient and either resolved or
improved over several postoperative weeks.

DISCUSSION

Clinical features
The average age of our patients at the time of operation was 52.9
years and this was similar to the reported average ages of pa-
tients with meningiomas at all locations.'"** Furthermore, we
could not find gender predominance in our series (five male
patients, six female patients).

In general, cortical blindness is the main postoperative prob-
lem encountered via the occipito-transtentorial approach, and
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nance images demonstrating a falcotentorial meningioma abutting both
transverse sinus. (B) Preoperative angiography showing right side domi-
nant transverse sinus. (C) Postoperative CT scan showing delayed oc-
cipito-cerebellar hemorrhage. (D) Follow up T1-weighted contrast-en-
hanced magnetic resonance images showing complete tumor removal.
However, many studies have reported improvements in patient
Commonly reported symptoms of falcotentorial meningio-

vision on discharge and, further, that vision often recovers to
patient complained of visual field deterioration during their

quently relaxed the occipital lobe during operations, and no
normal daily activities.

Fig. 2. (A) Preoperative T1-weighted contrast-enhanced magnetic reso-
this is likely due to prolonged retraction of the occipital lobe.
preoperative baseline levels on follow-up. In our series, we fre-

http://dx.doi.org/10.3349/ymj.2016.57.4.1022
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Fig. 3. Total 11 cases’ preoperative and postoperative coronal T1-weighted contrast-enhanced magnetic resonance images showing gross total tumor

removal in 10 out of 11 cases.

mas include headache, visual deficits, gait disturbances, mental
deterioration, and cognitive impairment.>® Our findings were
similar to these previous reports. Ataxic gait is a common result
of an inferior extension of the tumor into the cerebellum.’ In
our series, four patients had gait disturbances, and all of their
tumor locations and growth directions were inferior or posteri-
or. Upward gaze palsy, a component of Parinaud’s syndrome,
occurs less frequently in falcotentorial meningiomas than other
pineal region tumors."*'* Asari, et al.'’ explained that this is the
falcotentorial meningioma mainly exists in the cistern and
grows slowly so that there is less compression and destruction
of the periaqueduct and posterior part of the third ventricle. In
our series, there was no symptom of upward gaze palsy.

Angiographic findings
Various feeding arteries have been reported in falcotentorial
meningiomas. Feeding branches from the internal carotid ar-
tery include branches of the meningohypophyseal trunk (espe-
cially the Bernasconi-Cassinari artery), inferolateral trunk, and
anterior choroidal artery. Moreover, there have been some re-
ports that the feeding artery involves ophthalmic artery branch-
es and/or the muscular branch of the vertebral artery.'*>'¢
Although not as common, branches of the external carotid

http://dx.doi.org/10.3349/ym].2016.57.4.1022

artery can supply falcotentorial meningiomas, and this was ob-
served in our series.'"'®

Surgical approach

Several surgical approaches have been described to treat falco-
tentorial meningiomas. These include infratentorial supracere-
bellar, suboccipital, occipital transtentorial, and combined su-
pratentorial and infratentorial approaches.>*® Nowadays, occipital
transtentorial and infratentorial supracerebellar approaches are
regarded as the standard techniques to treat pineal-region me-
ningiomas.

There are two main issues in treating falcotentorial meningi-
omas. One is selecting the surgical approach, which includes
design of the bone flap. The other main issue is whether main
venous structures will be sacrificed for a radical tumor resec-
tion. In all of our cases, we tried to make an adequately sized
bone flap, even when the tumor was quite large (Fig. 1D). Some
authors have insisted on performing wide craniotomies for
large falcotentorial meningiomas. For example, Quiniones-Hi-
nojosa, et al.? described a bilateral occipital transtentorial/trans-
falcine approach for large falcotentorial meningiomas. They li-
gated and cut the transverse sinus after checking the patency of
the occluded sinus, and used permanent aneurysmal clips to
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ligate the vein of Galen when the straight sinus was occluded.
The area above and below the tentorium can provide wide expo-
sure and reduce occipital lobe retraction during prolonged op-
eration times. Moreover, this approach may allow surgeons some
form of intraoperative flexibility in terms of their surgical plan.

It should be noted that we do not suggest routine application
of wide craniotomies, such as the combined supratentorial and
infratentorial approach. This is because wide craniotomies may
increase the total amount of bleeding, prolong the operation
time, and increase the risk of cerebral cortex injury. Moreover, it
is possible to completely remove huge falcotentorial meningio-
mas without neurological deficit via relatively small cranioto-
mies. In the current set of craniotomies, a catheter for CSF
drainage was inserted into the ventricle or cisternal space
through the safest area in each patient. We also designed small
craniotomies through which the possible access area covered
the entire tumor territory. Thus, if a CSF drain is possible, then
appropriately designed small craniotomies are sufficient to
achieve complete tumor resection without cortex injury.

There are some reports that have described usage of ligation
and sectioning of the transverse sinus with or without reanasto-
mosis.*'” Although many authors have reported safe ligation of
the transverse-sigmoid sinus, some complications have been
described.'®" In one of our cases, in which we ligated the non-
dominant transverse sinus, we experienced delayed occipito-
cerebellar hemorrhaging and a prolonged patient recovery pe-
riod (Fig. 2). Therefore, from our experience, every venous
structure should be preserved even if they seem to lack signifi-
cant function. This will help prevent complications associated
with delayed lobar parenchymal hemorrhage that can be at-
tributed to venous infarction.

In conclusion, surgical approaches should be tailored to each
patient according to the origin and direction of tumor growth,
feeding arteries, and the surrounding venous drainage system.
In our series, we found that a relatively small craniotomy was
sufficient to completely remove each tumor. Moreover, we
found that the most important factors for avoiding surgical
complications were to preserve vital deep neurovascular struc-
tures, as well as flow through the venous sinuses. Our results
showed that falcotentorial meningiomas could be cured via
single-stage operations without complications by applying
careful perioperative planning and a delicate microsurgical
technique.
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