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ABSTRACT

The authors report a case of a 37-year-old man treated due to con-
comitant open-angle glaucoma and chronic optic disc oedema in
his left eye. During 4-year observation the patient underwent rou-
tine glaucoma treatment and periocular triamcinolone injections,
with periodical resolution of symptoms (visual snow) and improve-
ment in the eye electrophysiological performance. During diagnostic
proceeding, including routine ophthalmological examinations and
extensive imaging and electrophysiological examinations (CT, MRI,
angioMRI), left-sided optic nerve sheath meningioma was diagnosed.
Due to intolerance of topical medicines and fluctuation of intra-
ocular pressure, trabeculectomy with mitomycin was performed

INTRODUCTION

Optic nerve sheath meningioma (ONSM) is a rare, be-
nign tumour originating from meningothelial cells of the
meninges surrounding the optic nerve. It represents 1/3 of
primary optic nerve tumours [1]. Over 90% of ONSM cas-
es are secondary to central nervous system (CNS) tumours
[2, 3]. Optic nerve sheath meningioma, despite being con-
sidered a benign tumour, results in gradual deterioration of
vision, due to compression of the optic nerve and vessels sup-
plying it. The tumour is usually unilateral (95%) and is three
times more common in women than in men [2]. Mean age of
onset of the disease is 41 years. Only 4% of optic nerve sheath
meningiomas occur at the age of < 20 years, according to Dut-
ton. A set of symptoms, known as the Hoyt-Spencer triad, is
typical for ONSM: 1) painless, gradual deterioration of vision,
2) atrophy/oedema of optic disc, 3) retino-ciliary leakage.

Optic nerve sheath meningioma may cause visual field
defects of any type and affect the appearance of the optic
disc. This is particularly important in patients with chronic
optic nerve diseases, e.g. glaucoma. To date, there is only one
case of concomitant optic nerve sheath meningioma result-
ing in progression of visual field defects in a glaucoma pa-
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in the patient, complicated with chronic choroidal effusion and
hypotony maculopathy. In the discussion, the authors analyse the
potentially adverse effect of optic nerve sheath meningioma on the
persistent nature of post-operative complications. The trabeculec-
tomy procedure in this group of patients seems to be increased-
risk surgery and is not recommended. Therefore in patients with
optic nerve sheath meningioma procedures associated with lower
risk of post-operative hypotony (minimally invasive glaucoma sur-
gery (MIGS), valves) should be considered.
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tient described in the literature [4]. In this paper the authors
present, for the first time, the case of an ONSM patient who
underwent the trabeculectomy procedure complicated with
chronic hypotony. The authors analyse the potential effect of
ONSM on the course of glaucoma and post-trabeculectomy
complications.

CASE PRESENTATION

The 33-year-old man presented to an ophthalmologist with
symptoms of visual snow;, occurring as a dozen or so episodes
daily. To date, the patient had not suffered from any general
or ophthalmological diseases, and had not used any medicines
or drugs. Initial examination revealed regular visual acuity
(V OD/OS 1.0) and increased intraocular pressure (IOP) —
OD 34.7 mmHg, OS 29.2 mmHg. Appearance of the anterior
segment was normal in both eyes. Right eye fundus was un-
remarkable, while in the left eye features of chronic optic disc
oedema, folds of internal retinal layers in the posterior pole
and venous dilatation were noted (Figure 1). Optical coher-
ence tomography (OCT) of the left eye revealed oedema of the
optic nerve head with marked thickening of the retinal nerve
fibre layer (RNFL (Figure 2A) and retinal folds in the nasal
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part of the macula (Figure 2B). Laboratory tests and imaging
examinations of the chest and abdominal cavity ruled out in-
flammatory and ischaemic aetiology of the optic disc oedema.
Fluorescein angiography revealed papilloedema, flame-shaped
haemorrhages around the disc, dilated optic nerve capillar-
ies and increasing hyperfluorescence. Pattern visual evoked
potentials (PVEP) examination performed according to In-
ternational Society for Clinical Electrophysiology of Vision
(ISCEV) standards revealed such abnormalities as reduction of
amplitude and prolonged latency of P100 wave in the left eye. In
the statistical visual field (PS24/2, Humphrey), decreased reti-
nal sensitivity (mean deviation [MD] -2.94 dB, pattern stan-
dard deviation [PSD] 3.74 dB) and paracentral arcuate defect
in the upper hemisphere in the left eye were found (Figure 3).
Diagnostic procedures performed in the patient during the
first year included computed tomography (CT) examination,
magnetic resonance imaging (MRI) of head and orbits per-
formed twice and angioMRI of orbits. Interestingly, none of
these examination revealed features of optic nerve sheath me-
ningioma. The patient was monitored by a specialist in optic
nerve disease, who excluded optic nerve drusen and infectious
and non-infectious causes of optic disc oedema. Therefore, the
patient was diagnosed with secondary open-angle glaucoma
with idiopathic optic disc oedema in the left eye and ocular
hypertension in the right eye.

Prostaglandin monotherapy was applied in the patient,
and after several months was replaced with doublet pharma-
cotherapy in both eyes. In the third year of observation laser
trabeculoplasty was performed. Due to significantly increased
visual snow symptoms in the left eye, the decision was made
to administer 40 mg of triamcinolone acetate (Kenalog) peri-
ocularly in the left eye. Eventually, the patient received five
injections during three years. After each injection the patient
reported subjective improvement in visual acuity and partial
resolution of visual snow symptoms. The Kenalog injections
had no significant effect on the patient’s visual field, but in
PVEP examination some improvement in left optic nerve
function was noted in the form of increase in amplitude of
P100 wave. In the third year of observation third MRI of or-
bits was performed and revealed contrast enhancement of
the left optic nerve sheath with irregular thickening up to
2 mm (Figure 4A). On the basis of the MRI picture, left-sided
optic nerve sheath meningioma was diagnosed (Figure 4B).
Simultaneously, in the third year of observation intolerance of
topical medicines (contact conjunctivitis) and increases of in-
traocular pressure in the left eye up to 36 mmHg were noted.
Most likely they were secondary to the steroid injections. The
patient still had complete visual acuity (V OS 1.0) and no
progression in visual field defect.

Due to uncontrolled IOP increases and intolerance of
topical medicines, trabeculectomy with mitomycin (0.05%
for 3 minutes) was performed in the patient. On the 1* day
after the procedure V OS 1/50 and hypotony were noted.
Due to leakage from the surgical conjunctival wound (Seidel
test positive) additional conjunctival sutures and a contact
lens were applied. In subsequent weeks of observation, ante-
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Figure 1. Image of the fundus at the time of diagnosis — swelling of the optic
disc, venous stasis, tortuous veins, retinal folds

rior chamber shallowing and excessive filtration of the fistula,
without leakage, were noted. On the eye fundus, retinal and
choroidal folds (OCT scan - Figure 2D), hypotony macu-
lopathy, increased optic disc oedema (OCT scan - Figure 2C)
and choroidal effusion were found (Figure 5). In subsequent
weeks intraocular pressure was normalised; however, the ap-
pearance of left eye fundus did not change significantly during
further observation. Eventually, the patient’s visual acuity de-
creased to the V OS hand motion (HM) level, with normal IOP.

The patient is under constant ophthalmological and neu-
rological care. Currently he does not require surgery or ra-
diation therapy for ONSM in the left eye. The right eye is
currently in a stable condition with IOP < 18 mmHg. After
switching drops to preservative-free ones (dorzolamide +
timolol) irritation symptoms decreased. No further surgical
intervention is planned in the right eye.

DISCUSSION

Optic nerve sheath meningioma constitutes 1-2% of all
meningioma cases. The primary symptom of ONSM is pain-
less deterioration of vision, which may be accompanied
with relative afferent pupillary defect (RAPD) [5]. Mean
time from the onset of symptoms to diagnosis is 12 months
(0-216 months) for primary ONSM, and 6 months in the case
of tumours secondary to CNS meningioma (90%) [5]. The
diagnosis is based on physical (ophthalmologic) examination
and imaging examinations (histopathology examination is
not required). Typical appearance of ONSM includes tubular
calcifications visible in orbital MRI - “tram-track” sign pres-
ent in 20-50% of cases. In the case in question, optic nerve
lesions were not detected until the third MRI, which delayed
the correct diagnosis by 3 years. In the case of primary tu-
mours, optic disc oedema is present in almost half of them,
and optic disc atrophy in another half, while normal appear-
ance of the disc is rare [5]. Visual acuity in ONSM is variable.
According to Dutton, only 24% of patients had visual acuity
at the counting fingers (CF) level or lower. Almost half of pa-
tients have visual acuity > 0.5 [5, 6]. In the case in question,
visual acuity was stable in 3-year observation (V OS 1.0) and
deteriorated only due to post-operative complications. ONSM
may cause visual field defects of various types. According to
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Figure 2. A) Optical coherence tomography (OCT) of the optic nerve disk at the time of diagnosis — swelling of the optic dis¢, significant thickening of the retinal
nerve fibre layer (RNFL). B) OCT of macula at the time of diagnosis — retinal folds in the nasal part of the macula. C) OCT of the optic nerve disk after trabeculectomy
— swelling of the optic nerve head with simultaneous normalization of the RNFL thickness. D) OCT of macula after trabeculectomy — retinal and choroidal folds

68 KLINIKA DCZNA/ACTA OPHTHALMOLOGICA POLONICA



Can optic nerve sheath meningioma affect the post-operative course after trabeculectomy? — case report

Fixaton M onitoe: Gaze/Blindspot
Fixation Target Central
Fixation Lcsses: 0/17

False POS Erroes: 1%
False NEC Errors: 0%

Stmudus: I, Whate Pupl Diacmeter: 5.3 mm Oate: 07-03-2017
Background: 31.5 AS8 Viscal Acuity: Time: 10:17
Strategy. SITA-Standacd RX: ©OS DC X Age:35

Test Duraton: 05:44 3
Fovea 3¢ 8
2 212 =
2 16 N2 2 2
a2 18 v Bl 2 D >
2 3 11 ¥ Dl 33 DB, |,
) 2 3 0 2|2 = 3 = 5
* » » |2 » » ®
N 3 d|B R X
¥ A1®
83 2 T2
*1 o1 +3%e5 o5 of 1 U S
7 e55e3=p 1 3 2 o 2 BR3Pt 32 oMT
R R R € 2222 ] ———
{22200 <3 B etf22- 0t
13l 0o 0 D99 01 0
(arente e o i@
PSDO 3740B P<2%
Tole Pattern
Deviate Deviation
g - | . -
-BRee - IIPE
mem: sl -
: O - . -
1 C8% Prac. Elektrodiagnostyki i Perymetni
<2 KLINIKA OKULISTYKI (I ockiz. ) PAM
| X843 S2C2ZECIN, POWSTANCOW WLKP, 72
B <05% TEL.091/4861313

Figure 3. Statistical visual field (PS24/2, Humphrey) of left eye, before trabeculectomy — paracentral arcuate defect in upper hemisphere in left eye

Wilhelm [5], the most common visual field defects in primary
ONSM include arcuate scotoma (29.9%) and central scotoma
(18.4%), while according to Sibony they include peripheral
constriction [7]. To date, only one case of concomitant ONSM
and glaucoma has been described, where ONSM caused pro-
gression of the visual field defect despite normal IOP [7]. In
the case in question, the patient had arcuate scotoma with-
out features of progression in 3-year observation. It is hard
to determine whether the visual field defect resulted from
glaucoma-induced lesions or the presence of ONSM. Optic
disc oedema prevented reliable reference of the visual field
defects to defects of neuroretinal fibres.

In the case in question, the primary therapeutic issue
was associated with persistent hypotony symptoms follow-
ing the trabeculectomy procedure. Hypotony is a condition
of decreased IOP < 6.5 mmHg (3 standard deviations below
the normal value). Typical complications of hypotony include
oedema of the optic disc and macula, scleral collapse with
secondary reduction of axial length (AL), retinal and choroi-
dal folds, venous stasis and choroidal effusion in the eye fun-
dus. The primary cause of hypotony is fistula surgery due to
glaucoma (1.3-18%) [8]. In the Tube Versus Trabeculectomy
Study almost 25% of patients after trabeculectomy had hy-
potony; of these, 3% had hypotony maculopathy (functional
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optic disc, venous stasis, vein and artery tortuosity, retinal and choroidal fold

or anatomical macular damage) [9]. According to the most
recent reports, the hypotony rate is lower, 1.7% [10], while the
hypotony maculopathy rate is up to 0.2% [11]. The aetiology
of vision deterioration in the course of hypotony is unclear.
Most likely it may result from deformation of receptor lines
due to retino-choroidal folds [12]. Risk factors of hypotony
maculopathy include male gender, young age, use of anti-
metabolites (mitomycin is associated with higher risk than
5-fluorouracil), preoperative IOP increase, first anti-glaucoma
surgery, and myopia. In the case in question, the patient had
6 of 7 risk factors (apart from myopia). To date, no literature
reports on the potential effect of ONSM on hypotony macu-
lopathy have been published.

Optic nerve sheath meningioma may cause retinal, cho-
roidal and retino-choroidal folds. They are usually asymp-
tomatic. The probable cause is compression of the posterior
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Figure 4. Orbit magnetic resonance imaging (MRI). Red arrow indicates thickened optic nerve sheath — suspicion of optic meningioma: A) axial projection, B) sagittal projection

pole (directly by the tumour or oedematous optic disc) or
choroidal effusion. In the case in question, the patient had
asymptomatic small retinal folds accompanied with optic
disc oedema in the preoperative period. After the trabecu-
lectomy procedure, both massive retinal and choroidal folds,
and choroidal effusion were found in the patient. Blood stasis
in the choroid in the course of hypotony is known to have
a hydrodynamic pathogenesis and results from the increase
of filtration gradient and accumulation of proteins in the su-
prachoroidal space. However, the stasis symptoms did not
resolve despite normalisation. The role of ONSM in this
process is unclear. It is possible that ONSM reduces venous
outflow from the choroid due to the mass effect or increased
venous pressure in the orbit. Choroidal venous blood is
drained to vorticose veins and then to superior and inferior
ophthalmic veins. The superior ophthalmic vein is located
between the optic nerve and superior rectus muscle. In this
site, compression by the ONSM and obstruction of venous
outflow from the eyeball is possible. Undoubtedly, the hy-
pothesis warrants verification on a larger patient group. To
date, no reports concerning the potential effect of ONSM
on venous stasis or choroidal effusion syndrome have been
published.

CONCLUSIONS

Optic nerve sheath meningioma may pass undetected
in imaging examinations (CT, MRI, angioMRI) for a long
time and mimic glaucoma. ONSM may potentially enhance
choroidal effusion. The trabeculectomy procedure in pa-
tients with ONSM seems to be increased-risk surgery and
therefore is not recommended. In such patients procedures
associated with lower risk of post-operative hypotony (mini-
mally invasive glaucoma surgery (MIGS), valves) should be
considered.
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