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Surgical Management of Medial Tentorial Meningioma: Falcotentorial and Torcular

Andrea Talacchi, Antonio Biroli, Aurel Hasanbelliu, Francesca Locatelli
-BACKGROUND: Falcotentorial meningiomas (FTM)
stand out for their rarity, inconsistent definition, and
surgical complexity. It is appropriate to deal with them in
the context of medial tentorial meningiomas (TMs).

-METHODS: Clinical and radiologic characteristics of
medial TMs, comprising the typical features of FTM and
TM, along with surgical management and short-term and
long-term outcomes, are reported.

-RESULTS: FTM (n [ 16) were typically supratentorial,
large, edematous tumors that caused mainly headache and
hemianopia; TM (n [ 12) were infratentorial, smaller not
edematous tumors that caused mainly headache and gait
ataxia. The most frequent venous pattern was straight
sinus infiltration in one third of cases of FTM and occlusion
in one half of cases of TM. Total removal (Simpson grade
IeII) was obtained in 46.4% of cases and subtotal removal
(Simpson grade IIIeIV) in 53.6%. Suprainfratentorial
extension in FTM and incomplete venous invasion in TM
were the factors most likely opposing complete removal.
The overall acute complications rate was 32.1% (higher for
FTM), transient for most cases. Patients with supratentorial
meningiomas performed significantly worse preoperatively
(Karnofsky Performance Status £70 in 75% of cases);
patients with infratentorial symptoms/signs recovered
worse postoperatively. Stereotactic radiosurgery with
subtotal removal was used as adjuvant treatment in 8
cases. Only 2 recurrences, both atypical tumors, occurred
at 57.6 months (mean) follow-up.
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Abbreviations and Acronyms
CSF: Cerebrospinal fluid
FTM: Falcotentorial meningioma
KPS: Karnofsky Performance Status
MRI: Magnetic resonance imaging
MTM: Medial tentorial meningioma
SRS: Stereotactic radiosurgery
TM: Torcular meningioma
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-CONCLUSIONS: As a general rule, careful venous
management, tailored surgical approach for FTM, and
cautious tumor removal for TM can yield good and stable
results. Total removal accounts for half the cases in both
groups, whereas FTM was associated with worse
postoperative complications.
INTRODUCTION
entorial meningiomas account for 3%e to 6% of all me-
ningiomas, with the medial subgroup making up 27.7% of
Ttentorial meningiomas alone.1-5 These meningiomas are

further subdivided into falcotentorial and torcular: falcotentorial
meningioma (FTM) occupies the dihedral angle between the falx
and the tentorium, being attached to one of the 2 or both, with or
without infiltration of the straight sinus; torcular meningioma
(TM) is located posterior, being attached near the confluence of
the sinuses (<1 cm) with or without torcular infiltration. Hence,
medial meningiomas are characterized by their midline position
and may arise on the right or the left, supratentorial or infra-
tentorial, or both. FTM and TM share the same position and
classification criteria of falx and parasagittal meningiomas,
respectively, in addition to tentorial involvement and often sinus
involvement as well.
Frequently named and described,6-9 the long-standing contro-

versies over the definition of FTM have been recently settled with a
thorough scheme that resolves the classification of borderline
cases. Midline meningiomas that abut the quadrigeminal cistern
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Figure 1. Classification of tentorial meningiomas. The dotted area in blue
indicates medial falcotentorial (black circle) and torcular (white circle)
meningiomas. The crossed area in yellow indicates lateral intermediate
and posterior meningiomas. The hatched area indicates in green
anterolateral and posteromedial incisural meningiomas.
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in contact with the mesencephalon anteriorly and the tentorial
notch posteriorly are classified as posteromedian incisural
meningiomas rather than anterior FTM and are discussed
elsewhere.10-16

In the present study, this homogeneous group of meningiomas
are described and surgical challenges in their treatment are
highlighted.

METHODS

Between January 1990 and December 2010, 101 tentorial menin-
giomas of 1677 intracranial meningiomas (6% of the total) were
operated on at the Department of Neurosurgery in Verona. They
were classified as lateral, incisural, and medial (Figure 1). In 2
previous studies, we described the rationale and criteria for
classifying the former 2 groups, whereas in the present study,
we present the radiologic, clinical, and surgical aspects of
medial tentorial meningioma (MTM).2,14 This series comprises
28 cases, 27.7% of the total, divided in 2 subgroups: falcotentorial
(n ¼ 16, 57.1%) and torcular (n ¼ 12, 42.9%).
All 28 patients underwent preoperative magnetic resonance im-

aging (MRI) with gadolinium contrast. To better define the rela-
tionship between the lesion and the adjacent sinuses (superior
sagittal sinus, transverse sinuses, and straight sinus), adjunctive
examinations were performed: venous MRI and angiography in 23
(82.1%) and 13 (46.4%) patients, respectively. From these studies,
we were able to more precisely define the state of the sinuses and
identify a normal, stenotic, or occluded sinus and collateral circles.
Patient demographics, clinicoradiologic features, and intra-

operative findings were retrospectively reviewed and analyzed
against the outcomes in the acute and delayed phase. In the acute
phase, clinical status was assessed at 7 days and at 3 months to
compare symptoms and signs with preoperative assessment. Two
perioperative end points were set: extent of tumor removal and
complications. The extent of removal was classified according to
Simpson resection grade, total (grade I and II) or subtotal (grade
IIIeIV), as determined by postoperative MRI. Complications were
classified as local (e.g., wound infection, tumor bed hematoma,
dural fistula, or epileptic seizure), neurologic (new or worsened
symptoms and signs), and systemic (e.g., respiratory and heart
failure, sepsis, or thromboembolic events).
In the delayed phase, clinical status was assessed at 12 months

and at the last control visit to compare symptoms, signs, and
Karnofsky Performance Status (KPS) with preoperative assess-
ment. All patients were further monitored with periodic MRI. At
the last follow-up visit, the occurrence of regrowth or recurrences
and overall survival were recorded.
Between-group differences were analyzed using the MedCalc

statistical software package (MedCalc Software, Ostend, Belgium).
The c2 test was used to test correlations between quantitative
variables and a Fisher exact test to test correlations between
qualitative variables. Statistical significance was set at P ¼ 0.05.
Ethical committee approval was not sought because data

collection did not influence patient management in any way.

RESULTS

Eighteen women and 10 men (ratio, 1.8:1; mean age, 59.8 years
[range, 40e77 years]) were operated on for the first time for MTM.
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Radiologic Findings
The 2 groups were further divided in supratentorial (n ¼ 12,
42.9%), infratentorial (n¼11, 39.3%), and neither with more than
20% of contralateral extension, and suprainfratentorial (n ¼ 5,
17.9%), in which both components made up >20% of the total
lesion volume. Although infratentorial meningiomas are strictly
midline lesions, supratentorial meningiomas develop on 1 side:
the left in 5 cases and the right in 7. The supratentorial site was the
most common location for FTM (10/12) and the infratentorial site
was the most common for TM (8/11). The suprainfratentorial site
was the common location for 3 FTM and 2 TM; the supratentorial
portion crossed the falx in 4 of these 5 cases.
Radiologic characteristics are presented in Table 1. The mean

lesion diameter was 52 mm. FTMs were larger than TMs (54.3
vs. 49.6 mm), accounting for supratentorial tumor in which the
difference between the 2 was significant (P < 0.01) (Figure 2).
Edema was present in 24 cases (85.7%). Severe edema was

recorded in 12 cases, more often in supratentorial than in infra-
tentorial lesions (P ¼ 0.01). Edema and large tumor (60 mm) were
UROSURGERY, https://doi.org/10.1016/j.wneu.2018.04.066
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Table 1. Medial Tentorium Meningiomas: Radiologic Data

Falcotentorial Torcular

S (n [ 10) I (n [ 3) S-I (n [ 3) Total (n [ 16) S (n [ 2) I (n [ 8) S-I (n [ 2) Total (n [ 12)

Size

Mean diameter (mm) 56.8 41 65 54.3 55 38.8 55 49.6

Edema

Absent 1 2 0 3 0 1 0 1

Perilesional 3 1 1 5 0 6 1 7

Massive 6 0 2 8 2 1 1 4

Sinus

Normal 6 1 0 7 2 2 0 4

Stenotic 2 1 2 5 0 2 0 2

Occluded 2 1 1 4 0 4 2 6

Hydrocephalus 1 2 1 4 0 4 1 5

S, supratentorial; I, infratentorial; S-I, suprainfratentorial.

ORIGINAL ARTICLE

ANDREA TALACCHI ET AL. SURGICAL MANAGEMENT OF MEDIAL TENTORIAL MENINGIOMA
present in all patients with suprainfratentorial lesion (n ¼ 5).
Hydrocephalus was present in 9 patients (32.1%) and was preva-
lent among those with infratentorial lesions (P < 0.03).
Venous sinus occlusion was identified in 10 cases (35.7%) and

sinus stenosis in 7 (25%). Normal sinus was present in 11 cases
(39.3%), predominantly in those with supratentorial lesion
compared with those with infratentorial and suprainfratentorial
lesion (8 vs. 3 vs. 0). A statistically significant association was
found only between occluded and/or stenotic sinus (vs. normal)
and infratentorial site (vs. supratentorial site) (P ¼ 0.02), whereas
tumor location was not relevant.

Clinical Features
The most common symptom was headache (n ¼ 19, 67.9%) but
this was not related to the tumor site (Table 2). The second most
frequent symptom was visual impairment (n ¼ 11, 39.3%), usually
described as a reduction in the visual field or blurred vision or
associated with scotomas in some cases, a typical disturbance of
supratentorial lesion.
The length of clinical history was longer for TM than for FTM

(56.4 vs. 24.4 months), with a maximum of 81 months in supra-
tentorial TM. The clinical history progressively decreased from
supratentorial (54.8 months) to suprainfratentorial (43.5 months)
to infratentorial meningioma (22.9 months).
Clinical status was assessed by KPS and neurologic examina-

tion. Of these 28 patients, 16 had a preoperative KPS of >70
(57.1%) and 12 had a KPS of �70 (42.9%). The score was worse for
those with FTM (11/16 with KPS �70; P ¼ 0.002) or supratentorial
lesions (9/12; P ¼ 0.006) compared with their counterparts. The
clinical burden, measured by the number of symptoms or the
number of neurologic signs per patient, gave consistent results:
the ratio was highest for supratentorial FTM.
Preoperative neurologic signs are reported in Table 3. The most

common sign was ataxia, (n ¼ 12, 42.9%), which represented the
WORLD NEUROSURGERY 115: e437-e447, JULY 2018
most frequently recorded neurologic sign and hallmark of
infratentorial lesion. Cognitive impairment, which usually
accompanies intracranial hypertension, and hemianopia were
recorded in 9 patients (32.1%) each and were prevalent in FTM
and in those with supratentorial and suprainfratentorial lesion.
The preoperative neurologic examination result was normal in 4
patients (14.3% of total: 3 TM and 1 FTM).

Surgical Treatment
The single most frequent surgical approach for MTM was the
median suboccipital approach (n ¼ 11, 39.3%), performed in all
patients with infratentorial lesion (Table 4). Occipital and parieto-
occipital approaches were performed in 12 patients (42.8%) for
removal of 11/12 supratentorial lesions and for 1/5 supra-
infratentorial lesions. A combined occipitosuboccipital approach
was performed in 5 patients (17.9%): in 4/5 suprainfratentorial and
in 1/12 supratentorial lesions.
Regarding patient positioning during surgery, a semisitting

position was selected for 22 patients (78.6%). This position was
chosen for treating all infratentorial lesions (n ¼ 11) and for 8/12
supratentorial and 3/5 suprainfratentorial lesions. The park-bench
position was used in 5 patients (17.9%): 3 with supratentorial and
2 with suprainfratentorial lesion. The prone position was used in
only 1 patient (3.6%), who had a supratentorial lesion.
The extent of tumor removal was classified according to

Simpson resection grade, total (grade IeII) or subtotal (grade IIIe
IV), as determined by postoperative MRI. Total removal with
removal/coagulation of the dural attachment was obtained in 13
patients (46.4%), whereas removal without coagulation of the
dural attachment or with residual mass was obtained in 15 (53.6%)
(Figures 3 and 4).
To determine surgical limitations, we investigated the relation

between extent of tumor removal and state of the sinuses, tumor
site, and size (Tables 5 and 6). We observed a favorable trend
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Figure 2. Exemplifying medial tentorial meningioma. Case 1. Falcotentorial
meningioma. Magnetic resonance (MR) T1-weighted images with contrast
enhancement in axial (A) and coronal (B) views showing a large left
supratentorial meningioma filling the dihedral angle between the falx and
the tentorium, sparing the confluence of the sinuses. Case 2. Falcotentorial
meningioma. MR T1-weighted images with contrast enhancement in
sagittal (C) and coronal (D) views showing a right suprainfratentorial

meningioma with a portion of tumor in the context of the tentorium. Case
3. Torcular meningioma. MR T1-weighted images with contrast
enhancement in axial (E) and coronal (F) views showing a left supratentorial
torcular meningioma. Venous angiography (G) showing a lack of
visualization of the left lateral sinus and scarce filling of the superior sagittal
sinus.
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between total tumor removal and infratentorial FTM and
suprainfratentorial TM and between subtotal tumor removal and
suprainfratentorial FTM.
e440 www.SCIENCEDIRECT.com WORLD NE
All 8 patients with subtotal removal (Simpson grade IV) un-
derwent stereotactic radiosurgery (SRS) with Gamma Knife
(Elekta, Stockholm, Sweden) treatment on the residue. The time
UROSURGERY, https://doi.org/10.1016/j.wneu.2018.04.066
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Table 2. Medial Tentorium Meningiomas: Symptoms

Falcotentorial Torcular

S (n [ 10) I (n[ 3) S-I (n [ 3) Total (%) (n [ 16) S (n [ 2) I (n [ 8) S-I (n [ 2) Total (%) (n [ 12)

Headache 5 3 3 11 (68.7) 1 6 1 8 (66.7)

Visual impairment 6 0 1 7 (43.7) 2 1 1 4 (33.3)

Vertigo and gait disturbance 3 3 1 7 (43.7) 0 3 0 3 (25)

Confusion 6 0 0 6 (37.5) 1 0 0 1 (8.3)

Others 4 0 1 5 (31.2) 0 2 0 2 (16.7)

Asymptomatic — — — — 0 1 0 1 (8.3)

Symptomatic 10 3 3 16 (100) 2 7 2 11 (91.7)

Symptoms/patient 2.5 2 1.7 2.2 1.7 1.5 1.7 1.6

Clinical History (months) 28.7 8.5 36 24.4 81 37.2 51 56.4

Karnofsky Performance Status

>70 2 3 0 5 (31.2) 1 8 2 11 (91.7)

�70 8 0 3 11 (68.8) 1 0 0 1 (8.3)

S, supratentorial; I, infratentorial; S-I, suprainfratentorial.
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between surgery and Gamma Knife treatment was, on average,
21.8 months (range, 5e80 months).

Postoperative Outcome
The postoperative course was unremarkable in most patients
(Table 7). Of 28 patients operated on, 1 patient with
suprainfratentorial FTM (3.6%) died on postoperative day 12
because of intractable cerebral edema. Neurologic complications
were recorded in 2 patients (7.1%): 1 patient developed
tetraparesis and 1 had IV cranial nerve deficit. Both had
supratentorial FTM. Ocular motility deficit resolved within a few
weeks, whereas tetraparesis improved but did not resolve
completely.
Table 3. Medial Tentorium Meningiomas: Neurologic Signs

Falcotentorial

S (n [ 10) I (n [ 3) S-I (n [ 3) Total (%) (

Cognitive impairment 6 1 2 9 (56

Ataxia 3 3 2 8 (5

Hemianopsia 6 0 1 7 (43

Hemiparesis 2 1 1 4 (2

Papilledema — — — —

Others 4 0 0 4 (2

Signs/patient 2.3 1.7 2 1.9

No deficit 1 0 0 1 (6

S, supratentorial; I, infratentorial; S-I, suprainfratentorial.
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Local complications occurred in 6 patients (21.4%): 2 developed
tumor bed hematoma requiring evacuation after removal of
supratentorial FTM, 2 developed cerebrospinal fluid (CSF) fistulae
requiring surgical wound repair after removal of infratentorial TM,
and 1 developed hydrocephalus requiring ventriculoperitoneal
shunt placement. Surgical wound infection was recorded in 1
patient and resolved with antibiotic therapy.
Two systemic complications occurred in the same patient

operated on for a supratentorial FTM: respiratory failure
required placement of a tracheostomy and severe pleural effu-
sion occurred in the immediate postoperative period. The pa-
tient was still wearing the tracheotomy tube at the 12-month
follow-up visit.
Torcular

n [ 16) S (n[ 2) I (n [ 8) S-I (n [ 2) Total (%) (n [ 12)

.2) — — — —

0) 0 3 1 4 (33.3)

.7) 1 0 1 2 (16.7)

5) — — — —

0 3 0 3 (25)

5) 0 1 0 1 (8.3)

0.5 1.2 1 1.1

.2) 1 2 0 3 (25)
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Table 4. Medial Tentorium Meningiomas: Surgical Approaches and Positioning

Falcotentorial Torcular

S (n [ 10) I (n [ 3) S-I (n [ 3) S (n [ 2) I (n [ 8) S-I (n[ 2) Total (%) (n [ 28)

Approach

Occipital 5 0 0 1 0 0 6 (21.4)

Parieto-occipital 4 0 1 1 0 0 6 (21.4)

Occipitosuboccipital 1 0 2 0 0 2 5 (17.9)

Suboccipital 0 3 0 0 8 0 11 (39.3)

Position

Prone 1 0 0 0 0 0 1 (3.6)

Park-bench 1 0 1 2 0 1 5 (17.9)

Semisitting 8 3 2 0 8 1 22 (78.6)

S, supratentorial; I, Infratentorial; S-I, suprainfratentorial.
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At 12 months after surgery, headache had resolved in all cases;
this was interpreted as intracranial hypertension that resolved with
tumor removal.
Regarding the group of supratentorial lesions (12 patients), vi-

sual disturbances (8 patients) improved in 3 and remained stable
in the 5 others; hemianopia (7 patients) improved in 2 and the
visual field remained stable in the remaining 5; mental confusion
and slowing and balance disturbances recovered. In the 11 patients
with an infratentorial lesion, clinical progress at follow-up was
less positive. Equilibrium and gait disorders associated with ataxia
improved in only one third of patients (2/6). Among the 4
remaining patients with suprainfratentorial lesions, except for the
headache symptoms that resolved in all 3 patients and the gait
disorders that improved in 1 patient, the symptoms remained
stable at 12 months after surgery.
The average duration of follow-up was 57.6 months; 6/28 pa-

tients (21.4%) were lost to follow-up. At 12 months follow-up, 18
of 22 (81.8%) patients had KPS >70; the proportion of those with
supratentorial tumor improved from 25% (3/12) to 70% (7/10),
whereas those with infratentorial tumor decreased from 100% (11/
11) to 77.8% (7/9). This trend shows that clinical progression
during the postoperative period is better in supratentorial than
infratentorial lesions.
Only 2 recurrences were recorded: one was a partially resected

infratentorial TM (Simpson grade IV) that subsequently under-
went SRS; the other was a completely removed supra-
infratentorial TM (Simpson grade l) that recurred 18 months
after the first operation. Histology showed evidence of atypical
meningiomas (G2) in both patients. As mentioned earlier, only 1
of the 8 patients treated with SRS relapsed and required new
surgery.
DISCUSSION

We present the largest series of FTM, and TMs have not previously
been described as an individual entity.12,13,17-22
e442 www.SCIENCEDIRECT.com WORLD NE
Clinical and Radiologic Features
We observed a higher female prevalence (64.3%) and mean age
(59.8 years) in line with the epidemiology of meningiomas. FTM
(n ¼ 16) was more prevalent than was TM (n ¼ 12) and the
supratentorial site was nearly as often involved as the infratentorial
site (12 vs. 11), with differences in position (lateralized in the
former and median in the latter). Both types of extension indi-
cating advanced tumor growth (60 mm) were present in several
cases (n ¼ 5). This series is characterized by large tumor size,
significantly larger in supratentorial than infratentorial (56.8 vs. 41
mm) location and in FTM than in TM (54.3 vs. 49.6 mm). This
trend matches the prevalence of severe edema (66.7%) in both
supratentorial cases, as previously observed for lateral tumors.2

Regarding venous sinus involvement, which typically accom-
panies MTM, stenotic and/or occluded sinuses (straight sinus or
torcular) were noted in 60.7% of cases and were more prevalent in
infratentorial tumors, regardless of position (falcotentorial vs.
torcular), size, and edema, as previously observed for lateral
tumors.2

Its limitations of sensitivity and interpretation (occlusion vs.
compression) notwithstanding, angiography remains a funda-
mental imaging tool to gain information about sinuses and
collateral circulation.2,12,18,19,23 Knowledge of arterial feeders is
less important (meningeal branches or arteries coming from the
medial or lateral posterior choroidal arteries or from the posterior
cerebral arteries), because they are coagulated around the tumor
mass and the approach is always posterior to the tumor, although
the supply from the artery of Bernasconi and Cassinari may be
useful because they come from the opposite side.12

The length of clinical history of supratentorial and TMwas double
that of infratentorial and FTM and headache was the most common
presenting symptom (67.9%) irrespective of tumor position, followed
by visual and gait disturbances, prevalent in supratentorial and
infratentorial tumors, respectively, as reported bymost investigators,
whereas ataxia was themain neurologic sign (42.9%), as prevalent in
TM as hemianopia (32.1%) is in FTM.12,13,19,24,25 The overall clinical
UROSURGERY, https://doi.org/10.1016/j.wneu.2018.04.066
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Figure 3. Falcotentorial meningioma. Preoperative infratentorial tumor on
magnetic resonance T1-weighted images with contrast enhancement in
coronal (A) and sagittal views (B). Note the infiltration of the straight sinus,

which corresponds to the sinus occlusion on venous angiography (C).
Postoperative coronal (D) and sagittal (E) views showing Simpson grade II
removal.

ORIGINAL ARTICLE

ANDREA TALACCHI ET AL. SURGICAL MANAGEMENT OF MEDIAL TENTORIAL MENINGIOMA
burden, as measured by symptoms and signs and KPS, was signifi-
cantly higher for patients with supratentorial tumors, different from
lateral tumors, and for FTM.2

Surgical Treatment
In this series, the semisitting position was used early, which
explains why it was adopted not only for the infratentorial
approaches but also for most of the supratentorial approaches.
Given that hemianopia is a possible complication, we prefer to
place patients in the park-bench position for approaching supra-
tentorial tumors, so as to obtain optimal brain relaxation and
minimize the risk of occipital damage.26 If intracranial
hypertension is present, a parieto-occipital corridor is preferred,
at least at the beginning of the operation.
In our experience, total tumor removal accounted for 46.4% of

cases (50% for FTM and 41.7% for TM). The remainder were not
significantly associated with tumor size, venous sinus invasion,
and tumor position. However, 2 types of tumors were at risk: TM
with stenotic sinus and suprainfratentorial FTM (the first because
of incomplete occlusion at the confluence of the sinuses, a com-
plex vascular area which, on the contrary, may be removed when it
is completely occluded by the tumor and carries a good prognosis;
the second because of the large, probably inadequately
approached, area of infiltration). Bilateral occipital and/or
WORLD NEUROSURGERY 115: e437-e447, JULY 2018
suprainfratentorial approaches with additional falx and/or tento-
rium division carry the risk of brain injury and derangement of
venous drainage.21,27 Wide craniotomy with multiple corridors has
been advocated to circumscribe the tumor, bearing in mind both
the risk of cortical blindness (direct injury) and the unpredictable
event of venous infarction and brain edema caused by cutting the
tentorium, with presumed division of the venous collateral flow in
cases of tumor invasion of the straight sinus (indirect
injury).1,2,9,28,29

Asari et al.12 reported a different angiographic pattern of venous
collateral circles, including type 4 (cerebellar veins to straight or
transverse sinus) and type 5 (anastomosis through the inferior
sagittal sinus), which may interfere with tentorium and falx
incision. Other investigators have reported finding venous
channels in the duplicature of the tentorium without
angiographic evidence.2,28 Tentorial sinus and superior sagittal si-
nus, whether duplicated or split into 1 separate supply vessel into
each of the transverse sinuses, are an additional anatomic variation
to investigate.1,30,31 We agree with Ki Hong et al.20 that multiple
corridors may be safely pursued, giving priority to patient
positioning and CSF drainage before enlarging the approach with
falx and/or tentorium division, especially in invasive falcotentorial
tumors. Moreover, aggressive surgery with sinus reconstruction is
not advised for treating straight and torcular sinuses.23,32
www.WORLDNEUROSURGERY.org e443
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Figure 4. Torcular meningioma. Preoperative suprainfratentorial
quatrefoil-like tumor on magnetic resonance T1-weighted images with
contrast enhancement in axial (A), coronal (B), and sagittal views (C).

Corresponding postoperative views (DeF) showing Simpson grade I
removal.

ORIGINAL ARTICLE

ANDREA TALACCHI ET AL. SURGICAL MANAGEMENT OF MEDIAL TENTORIAL MENINGIOMA
Clinical Outcome
The operative morbidity and mortality of tentorial meningiomas
has declined steadily over the years, from 20%e29% in the 1950s
and 1960s to 7%e10% in the 1980s and 1990s.1,7,24,28,33-35 A similar
trend for MTM can be noted, although functional data are
hampered by the lack of a uniform reporting method. In general,
MTM do worse than lateral ones, especially as a result of
FTM.6,7,9,28,35 Among tentorial meningiomas, these tumors have
Table 5. Falcotentorial Meningiomas: Quality of Surgical Removal an

Simpson
Grade

Location

Total (%)
Supratentorial

(n [ 10)
Infratentorial

(n [ 3)
Suprainfrate

(n [ 3

I 2 (12.5) 2 0 0

II 6 (37.5) 3 3 0

III 5 (31.2) 3 0 2

IV 3 (18.7) 2 0 1
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the worst oncologic and clinical outcomes in our experience.2,14

Regarding clinical outcome, 1 perioperative death (3.6%)
occurred, and neurologic (7.1%), local (21.4%), and systemic (3.
6%) complication rates were low. In only 1 case were they
permanent (tetraparesis caused by brainstem compression).
Compared with the literature, this rate is remarkably low. Since
the 1990s, neurologic complications in FTM have increased to
100% in the acute phase as a result of visual disturbances, starting
d Related Factors

Size (mm) Sinus

ntorial
)

£40
(n [ 5)

>40
(n[ 11)

Normal
(n [ 7)

Stenotic
(n [ 5)

Occluded
(n[4)

0 2 1 0 1

3 3 4 1 1

2 3 0 3 2

0 3 2 1 0

UROSURGERY, https://doi.org/10.1016/j.wneu.2018.04.066
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Table 6. Torcular Meningiomas: Quality of Surgical Removal and Related Factors

Simpson Grade

Location Size (mm) Sinus

Total (%)
Supratentorial

(n [ 2)
Infratentorial

(n [ 8)
Suprainfratentorial

(n [ 2)
£40

(n [ 4)
>40

(n [ 8)
Normal
(n [ 4)

Stenotic
(n [ 2)

Occluded
(n [ 6)

I 3 (25) 0 1 2 1 2 1 0 2

II 2 (16.7) 0 2 0 1 1 1 0 1

III 2 (16.7) 1 1 0 0 2 1 0 1

IV 5 (41.7) 1 4 0 2 3 1 2 2
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from 23% and increasing to 23% in the follow-up period, starting
from 6% for permanent visual disturbances and hemi-
paresis.1,13,17,19,22,36,37 In our series, most symptoms or signs
improved, except for hemianopia in supratentorial and gait ataxia
in infratentorial lesions, the latter affecting the KPS score at 12
months, as was observed for lateral meningiomas.2

Clinical series on the surgical management of TM are lacking;
however, case reports describe a common surgical strategy for
treating difficult lesions in which the ominous risk of extended
brain infarction guards against venous sacrifice and opts for partial
tumor removal unless venous occlusion occurs.38-40We observed no
systemic or neurologic complications. Overall, local CSF fistula and
postoperative hemorrhage occurred in 2 cases each (7.1%), only in
TM, which should be considered aspecific because it may occur in
other extensive midline approaches and reconstructions.1,18,34
Table 7. Medial Tentorium Meningiomas: Complications

Falcotentorial

S (n [ 10) I (n [ 3) S-I

Local

Hematoma 2 0

Cerebrospinal fluid fistula 0 0

Wound infection 0 0

Hydrocephalus (ventriculoperitoneal shunt) 1 0

Total 3 0

Systemic

Pleural effusion 1 0

Tracheostomy 1 0

Total* 1 0

Neurologic

Tetraparesis 1 0

Cranial nerve deficit 1 0

Total 2 0

S, supratentorial; I, infratentorial; S-I, suprainfratentorial.
*One single patient had both systemic complications.

WORLD NEUROSURGERY 115: e437-e447, JULY 2018
Treatment was completed by SRS when remnants were left inside
the dural sinuses. This combined treatment may be effective,
because regrowth/recurrences occurred only in atypical tumors.
CONCLUSIONS

MTM include falcotentorial and torcular types, both reclassified
for purposes of comparative effectiveness. FTM are lateralized and
larger when supratentorial and are median and infiltrate the
straight sinus when infratentorial, with considerable functional
burden. Surgical treatment is limited by tumor extension, both
supratentorial and infratentorial, and can be improved by careful
positioning and multiple trajectories. TMs have not previously
been described as an individual entity. Although symptoms are
similar to the previous group, with less clinical burden, the
Torcular

(n [ 3) S (n [ 2) I (n [ 8) S-I (n [ 2) Total (%) (n [ 28)

0 0 0 0 2 (7.1)

0 0 2 0 2 (7.1)

0 0 0 1 1 (3.6)

0 0 0 0 1 (3.6)

0 0 2 1 6 (21.4)

0 0 0 0 1 (3.6)

0 0 0 0 1 (3.6)

0 0 0 0 1 (3.6)

0 0 0 0 1 (3.6)

0 0 0 0 1 (3.6)

0 0 0 0 2 (7.1)

www.WORLDNEUROSURGERY.org e445

http://www.WORLDNEUROSURGERY.org


ORIGINAL ARTICLE

ANDREA TALACCHI ET AL. SURGICAL MANAGEMENT OF MEDIAL TENTORIAL MENINGIOMA
superficial location and the peculiar vascular involvement simplify
the surgical strategy, which depends on the extent of sinus infil-
tration. Total removal accounted for half of the cases in both
groups, whereas FTM was associated with worse postoperative
complications.
With this study, we conclude the trilogy on tentorial meningi-

omas classified into lateral, medial, and incisural, each including
2 groups based on topography, clinical burden, surgical ap-
proaches, outcome, and technical challenges. Potential alternative
grouping supports the validity of our methodological approach
that recognizes 6 tumor subgroups of tentorial meningiomas
e446 www.SCIENCEDIRECT.com WORLD NE
(posterolateral, intermediate, anterolateral incisural, poster-
omedian incisural, falcotentorial, and torcular), which can be
further subdivided into supratentorial and infratentorial. These
groups may be rearranged by prioritizing one over other criteria.
Topographic and surgical approaches may favor a 2-tiered classi-
fication (medial and lateral), whereas the criterion of technical
challenge may consider sinus involvement, dividing the tumors
into groups with or without sinus invasion, or it may consider
tumor depth, dividing the tumors into incisural, intermediate, and
posterior. Alternative groupings by different criteria can be made
for purposes of comparison, maintaining the 6-subgroup criteria.
REFERENCES

1. Bassiouni H, Hunold A, Asgari S, Stolke D. Ten-
torial meningiomas: clinical results in 81 patients
treated microsurgically. Neurosurgery. 2004;55:
108-118.

2. Biroli A, Talacchi A. Surgical management of
lateral tentorial meningiomas. World Neurosurg.
2016;90:430-439.

3. Park S-H, Kano H, Niranjan A, Monaco E,
Flickinger JC, Lunsford LD. Gamma Knife radio-
surgery for meningiomas arising from the tentorium:
a 22-year experience. J Neurooncol. 2015;121:129-134.

4. Yasargil MG. Microneurosurgery of CNS Tumors. Vol.
4B. Stuttgart: Thieme; 1996.

5. Yasargil MG. In: Microneurosurgery (CNS Tumors:
Surgical Anatomy, Neuropathology, Neuroradiology,
Neurophysiology, Clinical Considerations, Operability,
Treatment Options (Microneurosurgery)). 1st ed. Stutt-
gart: Thieme; 1994.

6. Sugita K, Suzuki Y. Tentorial meningiomas. In:
Al-Mefty O, ed. Meningiomas. New York, NY: Ra-
ven Press; 1991:357-361.

7. Guidetti BB, Ciappetta PP, Domenicucci MM. Ten-
torialmeningiomas: surgical experiencewith 61cases
and long-term results. J Neurosurg. 1988;6:183-187.

8. Harrison MJ, Al-Mefty O. Tentorial meningiomas.
Clin Neurosurg. 1997;44:451-466.

9. Rostomily RC, Eskridge JM, Winn HR. Tentorial
meningioma. Neurosurg Clin North Am. 1994;5:
331-348.

10. Behari S, Kanti Das K, Kumar A, Mehrotra A,
Srivastava AK, Sahu RN, et al. Large/giant me-
ningiomas of posterior third ventricular region:
falcotentorial or velum interpositum? Neurol India.
2014;62:290-295.

11. Lozier AP, Bruce JN. Meningiomas of the velum
interpositum: surgical considerations. Neurosurg
Focus. 2003;15:E11.

12. Asari S, Maeshiro T, Tomita S, Kavauchi M,
Yabuno N, Kinugasa K, et al. Meningiomas
arising from the falcotentorial junction.
J Neurosurg. 1995;82:726-738.

13. Bassiouni H, Asgari S, Konig HJ, Stolke D. Me-
ningiomas of the falcotentorial junction: selection
of the surgical approach according to the tumor
type. Surg Neurol. 2008;69:339-349.

14. Talacchi A, Biroli A, Medaglia S, Locatelli F,
Meglio M. Surgical management of anterolateral
and posteromedial incisural tentorial meningi-
oma. Oper Neurosurg (Hagerstown). 2017. https://
doi.org/10.1093/ons/opx228 [Epub ahead of print].

15. Nowak A, Dziedzic T, Czernicki T, Kunert P,
Marchel A. Falcotentorial and velum interpositum
meningiomas: two distinct entities of the pineal
region. Neurol Neurochir Pol. 2014;48:397-402.

16. Samii M, Carvalho GA, Tatagiba M, Matthies C,
Vorkapic P. Meningiomas of the tentorial notch:
surgical anatomy and management. J Neurosurg.
1996;84:375-381.

17. Goto T, Ohata K, Morino M, Takami T,
Tsuyuguchi N, Nishio A, et al. Falcotentorial me-
ningioma: surgical outcome in 14 patients.
J Neurosurg. 2006;104:47-53.

18. Majchrzak K, Tymowski M. Surgical treatment of
the tentorial and falco-tentorial junction menin-
giomas. Minim Invasive Neurosurg. 2009;52:93-97.

19. Raco A, Agrillo A, Ruggeri A, Gagliardi FM,
Cantore G. Surgical options in the management of
falcotentorial meningiomas: report of 13 cases.
Surg Neurol. 2004;61:157-164 [discussion: 164].

20. Ki Hong C, Hong JB, Park H, Moon JH, Chang JH,
Lee KS, et al. Surgical treatment for falcotentorial
meningiomas. Yonsei Med J. 2016;57:1022-1028.

21. Okami N, Kawamata T, Hori T, Takakura K.
Surgical treatment of falcotentorial meningioma.
J Clin Neurosci. 2001;8(suppl 1):15-18.

22. Quinones-Hinojosa A, Chang EF,
McDermott MW. Falcotentorial meningiomas:
clinical, neuroimaging, and surgical features in
six patients. Neurosurg Focus. 2003;14:e11.

23. Sekhar LN, Chanda A, Morita A. The preservation
and reconstruction of cerebral veins and sinuses.
J Clin Neurosci. 2002;9:391-399.

24. Xiu C, Mab S, Zhanga H, Wanga Y, Yang J. Ten-
torial meningiomas: surgical options, clinical
feature and management experience in 43 pa-
tients. Clin Neurol Neurosurg. 2015;130:128-133.

25. Aguiar PH, Tahara A, Nogueira de Almeida A,
Kurisu K. Microsurgical treatment of tentorial
UROSURGERY, http
meningiomas: report of 30 patients. Surg Neurol
Int. 2010;1:36.

26. Konovalov AN, Spallone A, Pitzkhelauri DI. Me-
ningioma of the pineal region: a surgical series of
10 cases. J Neurosurg. 1996;85:586-590.

27. Quiñones-Hinojosa A, Chang EF, Chaichana KL,
McDermott MW. Surgical considerations in the
management of falcotentorial meningiomas: ad-
vantages of the bilateral occipital transtentorial/
transfalcine craniotomy for large tumors. Neuro-
surgery. 2009;64(5 suppl 2):260-268.

28. Shukla D, Behari S, Jaiswal AK, Banerji D, Tyagi I,
Jain VK. Tentorial meningiomas: operative nu-
ances and perioperative management dilemmas.
Acta Neurochir (Wien). 2009;151:1037-1051.

29. De Castro I, De Holanda DC, Landeiro JA. Com-
bined supra/infratentorial approach to tentorial
meningiomas. Arq Neuropsiquiatr. 2005;63:50-54.

30. Matsushima T, Suzuki SO, Fukui M, Rhoton ALJ,
De Oliveira E, Ono M. Microsurgical anatomy of
the tentorial sinuses. J Neurosurg. 1989;71:923-928.

31. Kobayashi K, Matsui O, Suzuki M, Ueda F.
Anatomical study of the confluence of the sinuses
with contrast-enhanced magnetic resonance
venography. Neuroradiology. 2006;48:307-311.

32. Han MS, Kim YJ, Moon KS, Lee KH, Yang JI,
Kang WD, et al. Lessons from surgical outcome
for intracranial meningioma involving major
venous sinus. Medicine (Baltimore). 2016;95:e4705.

33. Bret P,Guyotat J,Madarassy G, Ricci AC, Signorelli F.
Tentorial meningiomas. Report on twenty-seven
cases. Acta Neurochir (Wien). 2000;142:513-526.

34. Colli BO, Assirati JA Jr, Deriggi DJP, Neder L,
Santos dos AC, Carlotti CG Jr. Tentorial menin-
giomas: follow-up review. Neurosurg Rev. 2008;31:
421-430.

35. Gökalp HZ, Arasil E, Erdogan A, Egemen N,
Deda H, Çerçi A. Tentorial meningiomas. Neuro-
surgery. 1995;36:46-51.

36. Yoshimoto K, Araki Y, Amano T, Matsumoto K,
Nakamizo A, Sasaki T. Clinical features and path-
ophysiological mechanism of the hemianoptic
complication after the occipital transtentorial
approach. Clin Neurol Neurosurg. 2013;115:1250-1256.
s://doi.org/10.1016/j.wneu.2018.04.066

http://refhub.elsevier.com/S1878-8750(18)30784-8/sref1
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref1
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref1
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref1
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref2
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref2
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref2
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref3
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref3
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref3
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref3
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref4
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref4
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref5
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref5
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref5
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref5
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref5
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref6
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref6
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref6
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref7
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref7
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref7
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref8
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref8
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref9
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref9
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref9
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref10
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref10
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref10
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref10
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref10
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref11
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref11
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref11
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref12
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref12
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref12
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref12
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref13
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref13
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref13
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref13
https://doi.org/10.1093/ons/opx228
https://doi.org/10.1093/ons/opx228
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref15
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref15
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref15
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref15
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref16
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref16
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref16
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref16
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref17
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref17
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref17
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref17
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref18
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref18
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref18
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref19
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref19
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref19
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref19
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref20
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref20
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref20
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref21
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref21
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref21
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref22
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref22
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref22
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref22
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref23
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref23
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref23
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref24
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref24
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref24
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref24
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref25
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref25
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref25
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref25
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref26
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref26
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref26
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref27
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref27
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref27
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref27
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref27
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref27
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref28
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref28
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref28
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref28
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref29
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref29
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref29
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref30
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref30
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref30
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref31
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref31
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref31
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref31
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref32
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref32
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref32
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref32
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref33
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref33
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref33
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref34
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref34
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref34
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref34
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref35
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref35
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref35
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref36
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref36
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref36
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref36
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref36
www.sciencedirect.com/science/journal/18788750
https://doi.org/10.1016/j.wneu.2018.04.066


ORIGINAL ARTICLE

ANDREA TALACCHI ET AL. SURGICAL MANAGEMENT OF MEDIAL TENTORIAL MENINGIOMA
37. Nazzaro JM, Shults WT, Neuwel EA. Neuro-
ophthalmological function of patients with pineal
region tumors approached transtentorially in the
semisitting position. J Neurosurg. 1992;76:746-751.

38. Feng R, Che X, Hu J, Pan L, Cui D, Yang L. Sur-
gical treatment of recurrent torcular meningi-
omas: case report and review of the literature.
J Neurol Surg A Cent Eur Neurosurg. 2013;74(suppl 1):
e266-e270.

39. Debernardi A, Quilici L, La Camera A, Boccardi E,
Cenzato M. Torcular meningioma with multi-
WORLD NEUROSURGERY 115: e437-e44
venous sinus invasion: compensatory drainage
veins and surgical strategy. World Neurosurg. 2018;
109:451-454.

40. Strasberg Z, Kirschberg G, Tuttle RJ, Holgate RC.
Meningioma of torcular simulating dural arteriove-
nousmalformation. CanMed Assoc J. 1977;117:582-583.
Conflict of interest statement: The authors declare that the
article content was composed in the absence of any
7, JULY 2018 www
commercial or financial relationships that could be construed
as a potential conflict of interest.

Received 5 February 2018; accepted 10 April 2018

Citation: World Neurosurg. (2018) 115:e437-e447.
https://doi.org/10.1016/j.wneu.2018.04.066

Journal homepage: www.WORLDNEUROSURGERY.org

Available online: www.sciencedirect.com

1878-8750/$ - see front matter ª 2018 Elsevier Inc. All
rights reserved.
.WORLDNEUROSURGERY.org e447

http://refhub.elsevier.com/S1878-8750(18)30784-8/sref37
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref37
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref37
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref37
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref38
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref38
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref38
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref38
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref38
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref39
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref39
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref39
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref39
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref39
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref40
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref40
http://refhub.elsevier.com/S1878-8750(18)30784-8/sref40
https://doi.org/10.1016/j.wneu.2018.04.066
http://www.WORLDNEUROSURGERY.org
www.sciencedirect.com/science/journal/18788750
http://www.WORLDNEUROSURGERY.org

	Surgical Management of Medial Tentorial Meningioma: Falcotentorial and Torcular
	Introduction
	Methods
	Results
	Radiologic Findings
	Clinical Features
	Surgical Treatment
	Postoperative Outcome

	Discussion
	Clinical and Radiologic Features
	Surgical Treatment
	Clinical Outcome

	Conclusions
	References


