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Abstract

Background/Aim: Tumors of the optic nerve are mostly either optic nerve gliomas or optic
nerve sheath meningiomas (ONSMs). While gliomas occur in children, most meningiomas
are slow-growing tumors affecting middle-aged individuals with progressive visual loss,
proptosis, disc edema and optociliary veins on fundus examination. ONSMs are extremely
rare in children, with only 14 cases reported in children under the age of 10 years. The
purpose of this study is to describe an additional case and review clinical, radiologic and
histopathological findings that can help differentiate such tumors in children and allow an
early and accurate diagnosis.

Case Report: An 8-year-old girl had a 2-year history of progressive proptosis and total visual
loss on the right side. A computed tomography scan revealed a well-defined intraconal mass
with perioptic calcification. Magnetic resonance imaging showed a tumor surrounding the
optic nerve and extending intracranially, with enhancement following gadolinium injection.
The patient was submitted to fronto-orbital craniotomy for complete tumor excision.
Histological studies identified the neoplasm as ONSM.

Conclusions: Though unusual, ONSMs may occur in children and, in these cases, present a
much more aggressive behavior than in adults. ONSM should therefore be differentiated
from optic glioma in children because of its aggressive behavior and need for different
treatment modalities.
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Introduction

Tumors of the optic nerve represent approximately 4% of orbital tumors and can
occur at any age [1, 2]. Although uncommon tumors such as hemangiopericytomas and
medulloepitheliomas are occasionally reported, the great majority are either optic
nerve gliomas or optic nerve sheath meningiomas (ONSMs). While gliomas usually
occur in children, most ONSMs are slow-growing tumors affecting middle-aged persons
with progressive visual loss, proptosis, disc edema and optociliary veins on fundus
examination [1].

ONSMs are extremely rare in children; in fact, only 14 cases have been reported in
children under the age of 10 years [3-9]. The purpose of this paper was to document
the case of a young girl with a rapidly growing ONSM, review clinical findings from
similar cases in the literature and stress the importance of early diagnosis in children
affected with this aggressive neoplasm.

Case Report

An 8-year-old girl was referred to our institute with a 2-year history of progressive proptosis,
intermittent mild pain and periorbital edema in her right eye (OD). The patient had suffered a
penetrating eye injury 3 months prior to the onset of proptosis, resulting in complete visual loss in the
injured eye. On examination, visual acuity was no light perception in OD and 20/20 in the left eye
(0S). Exophthalmometric measurements were 29 mm for OD and 15 mm for OS. The pupil was 1 mm
larger in OD than in OS, and an absolute afferent papillary defect was observed in OD. The extraocular
motility examination showed moderate restriction on upgaze. The slit-lamp examination of OD
yielded findings (corneal scar, inferiorly deviated pupil and moderate cataract) presumably related to
the reported penetrating eye injury. The fundus examination revealed optic disc pallor in OD and
normal findings in OS.

An orbital computerized tomography (CT) scan revealed a globular intraorbital mass with linear
calcification surrounding the right optic nerve (fig. 1). The mass appeared to originate in the optic
nerve sheath and extended intracranially through an enlarged optic canal. In addition, the lesser wing
of the sphenoid bone was thickened. The mass showed homogeneous enhancement after iodine
contrast injection. Magnetic resonance (MR) imaging disclosed an isointense mass surrounding the
right optic nerve, with marked gadolinium enhancement on both T1- and T2-weighted images. The
intracranial involvement was well demonstrated on MR sequences, with an ‘en plaque’ involvement of
the meninges and a dural tail sign lining the right lesser wing (fig. 2).

The patient was submitted to total resection of the lesion via right fronto-orbital craniotomy.
Intraoperatively, the tumor was observed to extend into the right cavernous sinus and lesser
sphenoid wing. Postoperatively, the patient developed a complete right third cranial nerve palsy. On
sectioning, grossly, the specimen consisted of multiple pink-to-brown fragments weighing 13 g and
measuring approximately 6.0 x 5.0 x 2.0 cm. A microscopic examination of the tumor revealed oval
nuclei, rare mitotic figures and a transitional pattern with oval cells arranged in whorls, resulting in
centralized hyalinization and deposition of calcium salts (psammoma bodies). The
immunohistochemical analysis evidenced a diffuse pattern of progesterone receptor reactivity. The
cytoplasmic expression of vimentin and EMA confirmed the diagnosis of meningioma. The Ki-67
labeling index was less than 4% and the beclin-2 labeling index was negative (fig. 3).

Discussion

ONSMs are tumors of the anterior optic pathway typically affecting adults. When
ONSMs occur in children, they are easily mistaken for more commonly observed
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neoplasms such as childhood optic nerve gliomas. Despite the extensive literature on
the subject, there is still considerable controversy regarding the natural history of these
tumors and their appropriate management. Loss of vision and progressive proptosis
are the two most common symptoms, present in the vast majority of patients. Whether
proptosis or visual dysfunction is the initial complaint probably depends on the site of
the original tumor. However, there appears to be no unequivocal set of clinical criteria
for distinguishing ONSM from optic nerve glioma in children.

Walsh [3] was the first to suggest that primary orbital meningiomas are more
aggressive in children than in older adults, a hypothesis which was confirmed by other
authors [4, 10]. Children generally present a greater optic canal, sphenoid wing and/or
intracranial involvement on presentation as well as occasionally bilateral optic nerve
involvement, recurrence after treatment and even intraocular extension [11, 12].
Although our patient had lost visual function on the right side due to a previous
penetrating eye injury, the aggressive behavior of the tumor - extending into the optic
canal and cavernous sinus - required subtotal resection of the optic nerve.

The differentiation between ONSM and optic glioma is of crucial importance,
especially in pediatric patients. Childhood optic nerve gliomas can often be managed
conservatively while the more aggressive and invasive meningiomas should be
removed as early as possible. Fortunately, advances in neuroimaging have facilitated
differential diagnosis, in most cases obviating the need for tissue biopsy [1]. In the
current case, the presence of calcium deposition around the optic nerve disclosed on CT
images (fig. 1) was an important indication for the correct diagnosis of optic nerve
meningioma since calcifications are not described in optic nerve gliomas and occur
frequently in optic nerve meningiomas [1, 7]. Furthermore, the dural extension of the
tumor, best shown on coronal post-contrast MR images in our case (fig. 2), strongly
indicated the correct diagnosis of optic nerve meningioma since it is not observed in
optic gliomas which are usually restricted to the optic pathway.

In the present case, we evaluated tumor behavior by quantifying the markers of cell
proliferation and apoptosis (Ki-67 and beclin-2, respectively). Many studies have found
a correlation between clinical outcome and the Ki-67 proliferative index, reporting
labeling indexes of 0.7-2.2% for benign meningiomas, 2.1-9.3% for atypical
meningiomas and 11.0-16.3% for anaplastic meningiomas [13, 14]. In a study
correlating the Ki-67 index with the WHO tumor classification, 1% was found to be
grade I, 4% grade Il and 9.3% grade III [15]. Our patient had a Ki-67 index of less than
4%, classifying the tumor as an atypical meningioma or as WHO grade 1. The
relationship between tumor grading and beclin-2 expression is not clear. The abnormal
expression of beclin-2 observed in patients with meningioma suggests inhibition of
apoptosis, but further studies are necessary to confirm this hypothesis. Though
aggressive, the tumor of our patient did not express the beclin-2 marker.

In conclusion, the present case serves as a reminder that ONSM may occur in the
first decade of life and tends to manifest a particularly aggressive behavior in pediatric
patients, along with an increased risk for progressive visual dysfunction and
intracranial extension. We therefore suggest ONSM be included in the differential
diagnosis of childhood optic nerve tumors with a view to early diagnosis and
appropriate treatment.
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Fig. 1. CT scan of an ONSM in an 8-year-old patient. Pre-contrast axial cut (above) and post-contrast
coronal cut (below) showing an intraconal well-defined lesion with several patches of linear
calcification surrounding the optic nerve.
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Fig. 2. MR scan of an ONSM in an 8-year-old patient. Left: T2-weighted, fat-suppressed (above) and
T1-weighted, fat-suppressed and gadolinium-enhanced (below) axial cuts showing bulbous
enlargement of the optic nerve. The mass appears iso-/hyperintense in relation to the brain tissue in
Ti- and T2-weighted images and reveals marked enhancement following gadolinium injection. Right:
Ti-weighted, fat-suppressed and gadolinium-enhanced coronal cuts through the orbit (above)
showing a bulbous tumor surrounding the optic nerve (arrow), and at the level of the anterior clinoid
process (below) with a dural tail sign suggestive of intracranial tumor extension (arrows).
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Fig. 3. Histopathological study of an ONSM in an 8-year-old patient. Upper left: oval nuclei, rare
mitotic figures and a transitional pattern with oval cells arranged in whorls resulting in centralized
hyalinization and deposition of calcium salts (psammoma bodies) (HE, x200 magnification). Upper
right: nuclear Ki-67 immunoreactivity with a staining index of less than 4% (streptavidin-biotin
peroxidase, x400 magnification). Lower row: immunohistochemical staining of meningioma cells with
cytoplasmic expression of vimentin (left) and EMA (right) (x200 magnification).
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