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Diagnosis and management of optic nerve sheath meningiomas
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a b s t r a c t

Optic nerve sheath meningiomas account for a third of all intrinsic tumours of the optic nerve. Despite
their classification as histologically benign tumours they cause progressive visual loss that often leads
to blindness if left untreated. Recent therapeutic advances have increased the treatment options available
to clinicians but patient management remains controversial. We systematically review the progress
made in the diagnosis and management of optic nerve sheath meningiomas, clarify current best practice,
and suggest future avenues for research.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Optic nerve sheath meningiomas (ONSM) are rare tumours.
Nevertheless, they are the second most common optic nerve tu-
mour after optic nerve gliomas1 and represent a third of all intrin-
sic tumours of the optic nerve.2 Despite their classification as
histologically benign tumours they cause progressive visual loss
that often leads to blindness if left untreated. Recent therapeutic
advances have increased the treatment options available to clini-
cians, however the management of these patients remains contro-
versial. We review the progress made in the diagnosis and
management of ONSM, clarify current best practice, and suggest
future avenues for research.

2. Illustrative patients

2.1. Patient 1

A 69-year-old woman presented with slowly progressive right-
sided unilateral visual loss over 10 years. Within 6 years her vision
had deteriorated to no perception of light, at which time she pre-
sented to her local ophthalmologist. MRI demonstrated a discrete
unilateral lesion confined to the optic nerve with no intracranial
extension, consistent with an ONSM. She was managed conserva-

tively with regular clinical and radiological surveillance. Apart
from well-controlled hypertension she had no other past medical
history of note.

After 5 years of follow-up she developed worsening proptosis in
her right eye. Vision in her left eye remained normal and she had
no other associated symptoms. She had no perception to light on
the right side but visual acuity on the left side was 6/6 with a nor-
mal Humphrey visual field test. She had restricted upgaze on the
right but all other extra-ocular movements were normal and ocular
motility on the left side was not affected. Fundoscopy of the right
eye demonstrated marked optic disc atrophy but the left fundus
was entirely normal. Subsequent MRI demonstrated that her tu-
mour had increased in size with an associated intracranial compo-
nent but did not involve the chiasm (Fig. 1).

In view of the progression she underwent Gamma Knife (GK;
Elekta Instruments, AB, Stockholm, Sweden) treatment of 15 Gy
with a 50% isodose covering 97% of a 4.3 cubic centimetre (cc) le-
sion (Fig. 2). Her initial postoperative scan 6 months following
treatment demonstrated a slight reduction in tumour volume
and the extent of intracranial extension, and subsequent MRI con-
tinues to show stable radiographic appearances 6 years after treat-
ment (Fig. 3).

2.2. Patient 2

A 62-year-old man presented with a 5 year history of progres-
sive visual failure in his right eye. MRI confirmed an intraorbital
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ONSM, but following further visual deterioration he underwent a
course of focused radiation therapy, 3 years after his initial presen-
tation (50.4 Gy in 28 treatments prescribed to the 90% isodose). He
subsequently had further loss of visual field, and MRI demon-
strated intracranial extension of the ONSM involving the chiasm
(Fig. 4). Visual acuity had reduced markedly, being 6/36 in the af-
fected eye with only a central field remaining and colour vision
being 1:14 on the Ishihara plates. In view of the progressive growth
with intracranial extension a craniotomy was performed with exci-
sion of the intracranial tumour. At surgery the tumour was noted
to be engulfing the right optic nerve and extending to the optic

chiasm. The intracranial tumour was resected. Postoperatively
there was a deterioration in the patient’s vision to perception of
light only in the right eye, which transiently improved following
steroid administration but subsequently deteriorated to contin-
uing perception of light only. The vision in the left eye was unaf-
fected, with normal visual field.

3. Epidemiology

ONSM account for approximately 2% of all orbital tumours and
represent around 1–2% of all meningiomas.2–5 Most meningiomas
that involve the orbit are secondary tumours and represent exten-
sions from intracranial sites whereas true primary ONSM are far
less common and may arise from the intraorbital or portion of
the optic nerve sheath.6 In a review of 5000 orbital meningiomas,
Dutton reported that 90% were secondary tumours resulting from
intracranial extension and 10% were primary orbital tumours,
96% of which originated from the optic nerve sheath and 4% from
other ectopic locations within the orbit. Of the primary ONSM re-
ported, 92% had an origin within the intraorbital nerve sheath
whilst only 8% were intracanalicular in origin. Most ONSM are uni-
lateral (95%) however 65% of bilateral lesions are intracanalicular.2

In Dutton’s review, about half of the bilateral tumours also showed
extension along the planum sphenoidale in continuity with the op-
tic nerve lesions.2 Subsequent authors have therefore questioned
the true origin of bilateral ONSM.7 It is probable that some of the
reported patients with bilateral ONSM that predate MRI are not
true ONSM but rather the spread of skull base meningiomas that
have been mistakenly presumed to be ONSM.

ONSM typically affect middle-aged women, however the age of
presentation of ONSM is slightly younger than for other meningio-
mas. The average age at presentation for ONSM is approximately

Fig. 1. Axial T1-weighted MRI showing a right-sided optic nerve sheath
menignioma.

Fig. 2. Treatment planning scan of Patient 1:15 Gy with a 50% isodose covering 97% of a 4.3 cubic centimetre lesion. Inner circle = 25 Gy, middle circle = 15 Gy, outer
circle = 8 Gy.
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