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Case Report wem

Tumor Volume Decrease via Feeder Occlusion for Treating a Large,

Firm Trigone Meningioma

Takuma Nakashima,' Norikazu Hatano,” Fumiaki Kanamori,? Shinsuke Muraoka,* Teppei Kawabata,*
Syuntaro Takasu,' Tadashi Watanabe,' Takao Kojima,' Tetsuya Nagatani,' and Yukio Seki’

Trigone meningiomas are considered a surgical chal-
lenge, as they tend to be considerably large and hyper-
vascularized at the time of presentation. We experienced
a case of a large and very hard trigone meningioma that
was effectively treated using initial microsurgical feeder
occlusion followed by surgery in stages. A 19-year-old
woman who presented with loss of consciousness was
referred to our hospital for surgical treatment of a brain
tumor. Radiological findings were compatible with a left
ventricular trigone meningioma extending laterally in
proximity to the Sylvian fissure. At initial surgery using
the transsylvian approach, main feeders originating from
the anterior and lateral posterior choroidal arteries were
occluded at the inferior horn; however, only a small
section of the tumor could initially be removed because
of its firmness. Over time, feeder occlusion resulted in
tumor necrosis and a 20% decrease in its diameter; the
mass effect was alleviated within 1 year. The residual
meningioma was then totally excised in staged surgical
procedures after resection became more feasible owing
to ischemia-induced partial softening of the tumor. When
a trigone meningioma is large and very hard, initial
microsurgical feeder occlusion in the inferior horn can
be a safe and effective option, and can lead to necrosis,
volume decrease, and partial softening of the residual
tumor to allow for its staged surgical excision.
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Introduction

Intraventricular meningiomas are rare, and correspond to
0.5-5% of all intracranial meningiomas. The most common
location is the trigone,"® and most are considerably large and
hypervascularized before they produce symptoms owing to
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their fluid ventricular cavities and slow growth rates.?
Therefore, trigone meningiomas normally present a surgical
challenge.” Many surgical strategies have been reported for
this type of lesion,"**” but the optimal procedure appears to
depend on each tumor’s individual characteristics. Herein,
we report a case of a large and very hard trigone meningioma
in which initial microsurgical occlusion of the main feeders
was effective for achieving staged excision following gradual
necrosis, volume decrease, and partial softening of the
residual tumor.

Case Report

A 19-year-old, right-handed, previously healthy woman
was referred to our hospital for surgical treatment of a large
brain tumor originating from the left lateral ventricle. The
tumor was found during examinations performed after she
lost consciousness. On admission, she had no symptoms of
increased intracranial pressure, and her neurological exami-
nation revealed no abnormal findings. The tumor was hyper-
dense on computed tomography (CT), indicating scattered
calcification; the mass was hypointense on T1-weighted
magnetic resonance images (MRI) and was iso- to hyperin-
tense on T2-weighted images. There was marked peritumoral
brain edema in the left temporal and parietal lobes associated
with a midline shift to the right, and the posterior horn of the
left lateral ventricle was entrapped (Fig. 1A). The tumor
showed almost homogeneous enhancement with gadolinium
(Figs. 1B and 1C). Raw magnetic resonance angiography
(MRA) images showed the feeders ascending on the antero-
inferior surface of the tumor (Fig. 1D). MRA images also
showed that both the left anterior choroidal and left lateral
posterior choroidal arteries were dilated (Fig. 1E). The radio-
logical findings were consistent with a trigone meningioma
extending laterally towards the Sylvian fissure. Cerebral
angiograms revealed that the anterior quarter of the tumor
was fed by the anterior choroidal artery, while the remaining
three posterior quarters were fed by the lateral posterior cho-
roidal artery (Figs. 1F and 1G).

As endovascular feeder embolization was considered risky,
we planned staged surgery consisting of initial microsurgical
occlusion of the main feeders and removal of the lateral part
of the tumor by the transsylvian approach, followed by
medial part resection using the high parietal approach. Under
general anesthesia, a left frontotemporal craniotomy was
performed. The Sylvian fissure was exposed as widely as
possible toward the proximal side. A cortical incision 2 cm
in length was created on the anterior surface of the temporal
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Fig.1 (A) Axial T2-weighted magnetic resonance image (MRI) showing a large iso- to hyperintense tumor in the trigone of the left lateral ventri-
cle, associated with peritumoral brain edema and a moderate midline shift to the right. The posterior horn of the lateral ventricle is entrapped. (B, C)
Axial and coronal T1-weighted MRI with gadolinium, respectively, showing almost homogeneous tumor enhancement. The white arrow indicates
the trajectory followed for tumor resection in the first and the second surgeries. (D) Raw magnetic resonance angiography (MRA) images showing
feeders ascending to the antero-inferior surface of the tumor (arrowheads). The open circle indicates the target point for feeder occlusion, and the
arrow indicates the trajectory followed to the target. (E) MRA image (axial view) showing the dilated left anterior choroidal and left lateral posterior
choroidal arteries. (F) Left carotid angiogram (lateral view) showing feeders originating from the left anterior choroidal artery (arrow). (G) Left ver-
tebral angiogram (lateral view) showing feeders originating from the left lateral posterior choroidal artery (arrow).

lobe close to the middle cerebral artery (MCA) bifurcation,
and a small trajectory into the inferior horn of the lateral
ventricle was then followed with the aid of a neuronavigation
system. Through the trajectory, the feeders originating from
the anterior choroidal and lateral posterior choroidal arteries

were identified on the antero-inferior surface of the tumor
(Fig. 1D). After confirming that the transcranial motor-
evoked potentials remained stable for 3 min after temporary
occlusion of these feeders, they were coagulated. Next, the
distal side of the Sylvian fissure was exposed and another
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Fig. 2 (A) Histologic features of the tumor observed at the first surgery, showing abundant collagen fibers and mildly swollen spindle-shaped
tumor cells compatible with transitional meningioma (hematoxylin and eosin stain, x100, original magnification). (B) Histologic features of the
tumor observed at the second surgery, showing an ischemic scar consisting of extensive fibrosis, hyalinization, and few tumor cells (hematoxylin
and eosin stain, x100, original magnification).

2 cm cortical incision was made on the insular cortex
between the upper and the lower trunks of the MCA. At a
depth of 1 cm, a white, bloodless and elastic hard tumor was
exposed. As the tumor was too firm to allow internal decom-
pression to be performed (even with a surgical ultrasonic
aspirator) it was necessary to remove it in a piecemeal
fashion by using microscissors. As this would have been
time-consuming, we decided to wait for ischemia-induced
tumor necrosis after removing a small anterolateral section
of the tumor. The formalin-fixed tumor specimens showed
mildly swollen and proliferating spindle-shaped tumor cells
associated with abundant collagen fibers (Fig. 2A). The path-
ological diagnosis was Grade I transitional meningioma
according to the World Health Organization guidelines. MRI
with gadolinium acquired 3 days after the surgery showed
enhancement only at the margin of the residual tumor, sug-
gesting that tumor infarction was widely induced (Fig. 3A).
The second surgery was initially planned within six
months, but the patient was admitted 13 months later owing
to family obligations. MRI with gadolinium acquired 1 year
after the first surgery showed a remarkable decrease in the
volume of the residual tumor (i.e., a 20% decrease in its
diameter) that was associated with resolution of the midline
shift. The increased area of contrast enhancement suggested
revascularization of the residual tumor (Fig. 3B). Cerebral
angiograms taken just before the second surgery showed
complete occlusion of feeders originating from the anterior
choroidal artery and remaining or newly developed fine
feeders originating from the lateral posterior choroidal
artery. (Figs. 3C and 3D) As the tumor stain was weak, we
thought that the residual tumor could be resected safely
without additional feeder occlusion. At the second surgery,
the lateral part of the tumor was resected without much diffi-
culty by the same transsylvian approach because the residual
tumor was softer than before. When the tumor close to the
internal capsule was dissected, the motor evoked potential

(MEP) decreased to 20% of the control, so further attempts
at dissection were abandoned. The MEP returned to control
levels at the time of wound closure, and the patient recovered
from anesthesia with no neurological deficit. Blood loss as a
result of the second surgery was 360 mL. MRI acquired
6 days after the second surgery showed that almost half of
the tumor had been removed (Fig. 3E). Histological examina-
tion of the specimens in the second surgery showed extensive
fibrosis and hyalinization without tumor cells, which were
consistent with coagulation necrosis (Fig. 2B).

Five months later, the third surgery was performed using
the high parietal approach. Follow up MRI images acquired
between the second and the third surgery had shown no par-
ticular changes in enhancement pattern of the residual tumor.
The intraparietal sulcus was carefully exposed and a cortical
incision 3 cm in length was made at the bottom of the sulcus.
The lateral ventricle was then penetrated and the residual
tumor was totally removed in a piecemeal fashion with a
total blood loss of 270 mL (Fig. 3F).

The patient developed a seizure disorder 10 months after
the first surgery, which was controlled with an appropriate
anticonvulsant. She had a right homonymous hemianopsia
after the third surgery, which gradually improved to the level
of the right homonymous inferior quadrantanopia. There has
been no recurrence of the tumor during a follow-up period of
2 years. The patient provided informed consent for inclusion
in this case report.

Discussion

Most trigone meningiomas grow quite large and are
already hypervascularized by the time of diagnosis.? Addi-
tionally, the calcification rates of intraventricular meningi-
omas are reported to be relatively higher than those of
meningiomas of other locations.” The present case describes
our approach to excising a large and hard trigone menin-
gioma. Simple microsurgical occlusion of the feeders in the
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Fig.3 (A) Axial T1-weighted magnetic resonance image (MRI) with gadolinium acquired 3 days after the first surgery showing only marginal
enhancement of the residual tumor, suggesting that tumor infarction has been induced widely. (B) Axial T1-weighted MRI with gadolinium acquired
1 year after the first surgery showing a remarkable decrease in the volume of the residual tumor (a 20% decrease in diameter) associated with reso-
lution of the midline shift. An increased contrast enhancement area suggests revascularization of the residual tumor. (C) Left carotid angiogram
(lateral view) just before the second surgery showing that feeders originating from the left anterior choroidal artery had been obstructed. (D) Left
vertebral angiogram (lateral view) just before the second surgery showing remaining or newly developed small feeders originating from the left lat-
eral posterior choroidal artery (arrow). (E) Axial T1-weighted MRI with gadolinium acquired 6 days after the second surgery, showing the remain-
ing medial half of the tumor. (F) Axial fluid-attenuated inversion recovery image acquired 6 days after the third surgery performed by using the

high parietal approach, showing complete resection of the tumor.

inferior horn during the initial surgery changed the residual
tumor to a bloodless white mass, resulting in its shrinkage
and alleviating the mass effect. It also facilitated tumor
resection during subsequent staged surgeries by partially
softening the lesion via coagulation necrosis.

Preoperative endovascular feeder embolization is com-
monly used for meningiomas to reduce intra-operative blood
loss and facilitate their rapid and complete resection.®”
Embolization may also soften meningiomas.”"® According
to a review article by Shah et al.'¥, liquid embolic materials
are preferably used because they penetrate deeper into the
trunk and distal tumor vessels maximizing the effect of
devascularization, while small particle agents are believed to
carry a higher risk of postprocedural hemorrhage. However,
it has been recognized that embolization of feeders origi-
nating from the choroidal arteries carries considerable risk of
ischemic complications, and superselective embolization has
been attempted only by some experts.*"*~'” In the present
case, we thought that it would be possible to occlude most of
feeders microsurgically with less risk than attempting endo-
vascular feeder embolization.

In the present case, the transsylvian approach provided
not only short and safe access to the laterally extended
tumor, but also to the main feeders in the inferior horn of
the lateral ventricle. As trigone meningiomas are supplied
almost exclusively by feeders originating from the anterior
and lateral posterior choroidal arteries, their simple micro-
surgical occlusion in the inferior horn may lead to sufficient
devascularization of the tumor. To have accurate and safe
access to relatively small feeders, it is necessary to incorpo-
rate radiological findings specific to each case and knowl-
edge of microsurgical anatomy to a neuronavigation system
assisted surgery. For this purpose raw images of MRA were
useful to understand the course of feeders in relation to the
tumor and ventricular structures. It is generally considered
that branches of the anterior choroidal artery supplying elo-
quent territories arise from the cisternal segment.*'*'” On
the contrary, Fernandez-Miranda et al. have reported that
38% of the capsulothalamic artery originated from the first
part of the plexal segment in a cadaveric study."® To safely
occlude feeding arteries originating from choroidal arteries,
intraoperative MEP monitoring would be recommended



even when such an attempt is carried out distal to the plexal
point.

Many meningiomas are too rich in fibers to remove with
an ultrasonic aspirator.” The present case showed that
microsurgical devascularization of the very firm menin-
gioma led to an obvious decrease in volume during the
follow-up period, and was accompanied by partial softening
of the tumor. As for the optimal interval between feeder
embolization and tumor resection, some recommend that
surgery should be scheduled approximately 1 week after
embolization because of greater softening effect of
tumors,'"'” and others recommend tumors to be resected
within 7 days after embolization to avoid revascularization
of tumors.'”?” On the other hand, there are a few case reports
which show long-term effects of feeder embolization for
meningiomas. Koike et al. have reported a case in which
feeder embolization resulted in the improvement of clinical
symptoms and a decrease of the tumor volume as shown on
CT 10 months later. In this case, tumor regrowth was
detected 4 years after embolization.?"” Terada et al. have
reported a case of presumed intraventricular meningioma
treated by feeder embolization followed by gamma knife
radiosurgery. According to their report, the size of tumor
continued to decrease for more than 8 months after emboli-
zation, although the tumor gradually became contrast
enhancing again.”® In the present case, by the time of the
second surgery performed 13 months after feeder occlusion,
significant tumor shrinkage had been obtained, although
revascularization of the tumor was suspected on MRI except
for its core. If a patient’s neurological condition affords the
time to wait, it may be reasonable to wait until substantial
tumor shrinkage is obtained after feeder embolization in
cases of large, firm and deep seated meningiomas.

The high parietal approach through the intraparietal sulcus
is preferably used for trigone meningiomas especially when
they are large and located in the dominant hemisphere
because it has low risk of injury to the optic radiation and
language cortex and fibers."*"* Another useful approach for
them is the interhemispheric parieto-occipital precuneus
approach which also has a merit to avoid disturbance of the
optic radiation and cortical functions. This approach is usu-
ally indicated for small or medium-size meningiomas with
medial projection because of its narrow working angle and
narrow surgical corridor."*? In the present case, the former
approach was taken because we were more familiar with it.
The visual field defect noted after the last surgery might be
related to surgical manipulation near the left lateral genicu-
late body, although no apparent tissue damage was detected
on post-operative MRI. Recommendation to improve radio-
logical follow up plan in the present case was to take contrast
enhanced MRI within 72 h after surgery to avoid any sur-
gical trauma induced brain enhancement.”>*®

In conclusion, microsurgical occlusion of feeders origi-
nating from the choroidal arteries in the inferior horn of the
lateral ventricle to treat large and hard trigone meningiomas
is an effective option before performing staged surgery, and
can lead to necrosis, volume decrease, and partial softening
of the lesions.
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