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Purpose: To highlight the clinical and neuro-imaging patterns of Meningiomas of
visual pathway.

Materials and Methods: It was a descriptive retrospective study conducted
during 2007 to 2013. 94 patients with intra cranial Meningiomas affecting the
visual pathway were selected for study. Clinical data included history, ocular and
systemic examinations and neuro-imaging reports. Special attention was given
to the neurological data, which was the only source available to us for
diagnosing Meningiomas. Histological confirmation of Meningioma was available
in 9.6% cases (n =9).

Results: Ninety — four patients, 51 females and 43 males (female: male ratio,
1.19:1) were included in the study. Mean age was 48.23 years. The commonest
type of Meningioma affecting visual pathway was Meningioma of inner table of
occipital bone causing mass effects on the occipital lobe (30.85%, n = 29). Other
Meningiomas were Parasellar (21.3%, n = 20) and supra sellar Meningiomas
(18.1%, n = 17) pressing upon optic chiasma. Tumor size ranged from 0.7 cm to
8.5 cm in smallest and largest dimensions respectively. Only one patient in our
series had neurofibromatosis type 1 and one patient had neurofibromatosis type
2.

Conclusion: Neuro-imaging including conventional radiology plays a pivotal role
in non-interventional diagnosis of intracranial Meningiomas. Owing to the benign
nature of Meningioma, it should be differentiated from other aggressive tumors
which need to be diagnosed and treated at the earliest.
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Harvey Cushing!. Generally, Meningiomas are

tumors, which arise from arachnoidal cap cells,
commonly occurring on the brain surface. Rarely, they
are seen in the brain ventricles. They are either solitary
or multiple. Many cases of Meningiomas are
diagnosed incidentally. Tumors less than 2.5 cm are
usually symptomless. Whereas, larger tumors show
symptoms which worsen with time.2

T he term, “Meningioma” was first coined by

These tumors produce symptoms by different
mechanisms. Firstly, by irritating the brain substance
(leading to epilepsy), by pressing the underlying brain
tissue or cranial nerves (optic nerve Meningioma),

causing hyperostosis (Meningioma of greater wing of
sphenoid), by invading the soft tissues (rarely) and
finally by vascular compression or invasion (invasion
of cavernous sinus by Meningioma).3#

This article reappraises the neuro-imaging
patterns of Meningiomas of visual pathway.

MATERIAL AND METHODS

It was a descriptive retrospective study. We reviewed
clinical and imaging charts of 506 patients of
Meningioma. 94 patients who had Meningiomas
affecting the visual pathway were selected for study.
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Clinical data included history, visual acuity, color
vision, pupillary reactions, extra ocular movements,
intra ocular pressures, field of vision, slit lamp
examination and fundoscopy.

Neuro-imaging with both plain and post contrast
images were studied. Gd - DTPA was utilized for post
contrast component. Data was compiled, results
deduced and descriptive statistical analysis was done.

RESULTS

Ninety four patients, 51 females and 43 males (female:
ratio, 1.19:1) were included in the study. Age ranged
from 12 years to 96 years (mean 48.23 years). 33
patients were < 40 years and 61 patients were more
than 40 years of age.

The commonest type of Meningioma affecting
visual pathway was Meningiomas of inner table of
occipital bone causing mass effects on the occipital
lobe (30.85%, n = 29). Refer to Table 1. Second common
were Parasellar (21.3%, n = 20) and supra sellar
Meningiomas (18.1%, n = 17) pressing upon optic
chiasma (Fig. 1 and 2). Tumor size ranged from 0.7 cm
to 85 cm in smallest and largest dimensions
respectively. There were 9 patients with multiple
Meningiomas (9.6%). Among these, there was an
interesting  patient ~with  two  well-defined
Meningiomas. One in the middle cranial fossa and the
other in left parietal region. Middle cranial fossa mass
was encasing the cavernous sinus and Internal Carotid
artery and causing pressure effects on right optic
nerve, optic tract, Pons and midbrain. Patient had
right lateral rectus palsy and visual field defects in
both eyes (Fig. 3).

Only one patient in our series had neurofibro-
matosis type 1 and one patient had neurofibromatosis
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Table 1: Different types of Meningiomas affecting
visual pathway.

Fig.1: Solid enhancing planum  sphenoidale
meningioma. Mass effect on pituitary stalk and
optic nerve / optic chiasm.

Fig.2: Right para sellar meningioma Ti, T. and
coronal / axial post contrast images showing
significant mass effect on right cavernous
sinus, pituitary stalk and optic chiasm.

Fig. 3: Two well defined Meningiomas in the middle
cranial fossa and left parietal region. Middle
cranial fossa mass is encasing the cavernous
sinus and Internal Carotid artery and causing
pressure effects on right optic nerve, optic tract,
pons and midbrain.

type 2. The diagnosis of Meningioma was purely
based on radiological findings. Histological confirma-
tion of Meningioma was available in 9.6% cases (n=9).

Cavernous sinus Meningiomas are associated with
multiple cranial nerve palsies including Oculomotor,
Trochlear, Trigeminal and Abducent. We did not have
any patient with purely cavernous sinus Meningiomas
but there were patients with large Parasellar
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Meningiomas (21.27%, n = 20), which were causing
mass effects on the cavernous sinus laterally and on
optic chiasma medially. Meningiomas which cause
pressure effects on the occipital lobe result in contra
lateral hemianopia (30.1%, n = 29 in our series). There
were 14.9% patients with Meningiomas of optic nerve
causing ipsilateral vision loss, Proptosis, optic atrophy
and opticociliary shunt vessels. Similarly 14.9% cases
in our series had Meningiomas of the greater wing of
sphenoid with multiple cranial nerve palsies.

Ocular associations of these Meningiomas were
visual field defects, Proptosis, optic disc edema, optic
atrophy, ocular motor nerve palsies and pupillary
defects. Other neurological deficits were hearing
defect, hemiplegia, trigeminal neuralgia and epilepsy.

DISCUSSION

Meningiomas are slow growing tumors, which are
sometimes, diagnosed incidentally (2 - 3%). It is the
second most common intracranial tumor in adults
(constituting 20% of all intracranial tumors).> World
Health  Organization @ (WHO) has  defined
Meningiomas as “meningothelial (arachnoid) cell
neoplasms, typically attached to the inner surface of
the Dura mater.”¢ It is more common in females and
reach a peak incidence in seventh decade of life’. In
this particular study, female to male ratio was 1.19:1.
Previous studies in Caucasians had shown a ratio of
3:1. In Africans, the gender ratio was same. Another
study depicted this ratio to be 24:1, which is very
high.8

Mean age in this study was 48.23. In a similar case
series, mean age in adults was 50 years.” Tumors that
arise from sphenoid bone and result in visual
complaints usually present in 5t to 6t decade.”

Another characteristic feature of this tumor is that
it causes symptoms by compressing the underlying
structures without invading brain tissue. Symptoms
depend on the site of tumor. Meningiomas in the
region of olfactory groove cause anosmia, ipsilateral
optic atrophy and contra lateral papilledema. The
triad is called Foster Kennedy syndrome. In this
particular study, we did not encounter any patient
with Foster Kennedy syndrome. Cavernous sinus
Meningiomas are associated with multiple cranial
nerve palsies including Oculomotor, Trochlear,
Trigeminal and Abducent. We did not have any
patient with purely cavernous sinus Meningiomas but
there were patients with large Parasellar Meningiomas
(21.27%, n = 20), which were causing mass effects on

the cavernous sinus laterally and on optic chiasma
medially. Meningiomas which cause pressure effects
on the occipital lobe result in contra lateral
hemianopia (30.1%, n = 29 in our series). Meningiomas
of optic nerve cause ipsilateral vision loss, Proptosis,
optic atrophy and opticociliary shunt vessels (14.9% in
this study). Meningiomas of the greater wing of
sphenoid cause multiple cranial nerve palsies if
superior orbital fissure is involved (14.9% in this
study).

Many causative agents for Meningiomas are being
investigated. Viruses, trauma, up-regulation of COX2
and high dose cranial irradiation are some agents.!
Some investigators have proposed a relation of female
hormones with Meningiomas. Similarly, estrogen,
progesterone and androgen receptors were found on
some Meningiomas, which further strengthened the
hypothesis but it is still not proved. Increase in the
tumor size in pregnancy also throws light on the role
of hormones.!!

Meningiomas rarely occur in children 17 but when
they do, they are more common in males’2. In our
study, there were only four patients of Meningiomas
less than 15 years of age and all of them were males.

Radiation induced Meningiomas are multiple,
aggressive and have a high proliferation rate.’® They
appear 20 to 35 years after irradiation to brain tumors
regardless of the dose of radiation'*. None of our
patients had history of radiation. Excessive use of
cellular phones is also blamed but available data do
not confirm this.!>

Small Meningiomas are usually incidental
findings on neuro-imaging performed for some other
disease. Hence, surgical excision and biopsy is not
required in all cases. Diagnosis depends on the
imaging studies. Even the role of plain radiographs
should not be overlooked. We can analyze hypero-
stosis, calcifications and increased vascular markings
of the skull. On plain CT scans, Meningiomas are iso-
attenuating to hyper-attenuating. Injection of
Iodinated contrast material leads to homogenous and
intense enhancement of the tumor. MR scans with
contrast are very helpful in radiological diagnosis of
Meningiomas. After injecting Gadolinium gadopente-
tate, these tumors enhance homogenously and
intensely. Another important radiologic diagnostic
feature of Meningiomas is dural tail sign. Goldsher et
al described Dural tails as a “highly specific feature of
meningiomas”.’® The Dural tails are composed of
hyper vascular, presumably reactive tissue, but not
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Meningioma tumor cells. Peritumoral edema is also
associated with Meningiomas which is well
demonstrated on FLAIR images. Research is being
going on regarding the role of VEGF-A in inducing
this edema. Jack Hou et al have shown that VEGF-A is
secreted by Meningioma cells.’”

Meningiomas of the optic nerve have a typical
“bull’s eye” picture in coronal images of MRIL. There is
surrounding mass of tumor tissue around an
attenuated optic nerve. In axial images, the tumor
takes an appearance of “tram track”.’8 This is in
contrast to optic nerve Gliomas in which nerve itself is
increased in diameter. Optic nerve sheath
Meningiomas are either primary or secondary
depending on whether they are primary arising from
optic nerve sheath or invading the orbit from cranial
cavity respectively.

CONCLUSION

Neuro-imaging including conventional radiology
plays a pivotal role in non-interventional diagnosis of
intracranial Meningiomas. Owing to the benign nature
of Meningiomas, it should be differentiated from other
aggressive tumors which need to be diagnosed and
treated at the earliest.
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