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INTRODUCTION

Cerebrospinal fluid (CSF) is considered to communi-
cate between all CSF compartments (1). CSF compo-
nents are blood or brain derived (2). Beta-trace is the
most abundant brain derived protein. It is identified as
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PURPOSE. To report a patient with optic nerve (ON) sheath meningioma, unilateral optic disc
swelling, and inhomogeneous cerebrospinal fluid (CSF) composition between lumbar CSF
and CSF from the subarachnoid space (SAS) of the affected ON.
METHODS. A 39-year-old woman presented with unilateral optic disc swelling and slight de-
terioration of visual function in the left eye. Extensive laboratory workup and magnetic res-
onance imaging (MRI) of the brain and orbits were performed. As radiotherapy was refused
by the patient, ON sheath fenestration (ONSF) was offered and performed in order to stop
deterioration. CSF from the SAS of the ON was sampled.
RESULTS. Laboratory workup was within normal limits. MRI of the left orbit demonstrated en-
hancement of the dura in the precanalicular portion of the ON and distension of the SAS,
most prominent in the bulbar portion of the ON. On lumbar puncture the opening pressure
measured 19 (cm H2O). Compared to the lumbar CSF the CSF of the affected ON SAS
showed markedly elevated measurements for albumin, IgG, and beta-trace protein. Visual
function remained stable over a follow-up time of 18 months.
CONCLUSIONS. Composition of CSF is considered to be homogenous throughout all CSF spaces.
In this patient the authors found a marked concentration-gradient of albumin, IgG, and be-
ta-trace protein between the CSF in the spinal canal and the CSF in the SAS of the affect-
ed ON. Based on the radiologic features of the left ON and the dissociated beta-trace pro-
tein concentrations in the CSF of the SAS of the ON and the lumbar CSF, the diagnosis of
an ON sheath compartment syndrome due to an ON sheath meningioma was made. (Eur J
Ophthalmol 2007; 17: 454-8)
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a prostaglandin D synthetase and is mainly produced
by meningoepithelial cells (2, 3). Beta-trace protein shows
a slightly higher concentration in the lumbar CSF com-
pared to ventricular CSF in the normal population (2).
Unilateral disc swelling is a common feature of ischemic
and demyelinating optic neuropathy while disc
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swelling due to raised intracranial pressure (pa-
pilledema) is symmetric in the majority of cases. 
There are, however, reports about patients with uni-
lateral or asymmetric optic disc swelling and raised
intracranial pressure (papilledema) (4, 5). Magnetic
resonance imaging (MRI) in such patients demonstrates
dilation of the subarachnoid space (SAS) and flattening
of the posterior sclera (6).

Case report

A 39-year-old woman presented with foggy vision in
the left eye that was first noticed 4 months before ad-

mission. On examination visual acuity measured
20/15 in the right and 20/20 in the left eye. Anterior
segment examination was normal in both eyes. Both
pupils were of equal size. A relative afferent pupillary
deficit (RAPD) was present in the left eye. On fun-
duscopy the right disc was normal (Fig. 1A) while the
left was swollen, displaying features of papilledema
(Fig. 1B). Fifteen out of 15 Ishihara plates were iden-
tified with the right eye and 13 out of 15 with the left
eye. The Goldmann visual field (kinetic perimetry) was
normal on the right while the left visual field demon-
strated enlargement of the blind spot and two sco-
tomas inferior to the blind spot (Fig. 1C). Extensive

Fig. 1 - Fundus photography with nor-
mal optic disc in the right eye (A),
swollen optic disc on the left (B).
Kinetic perimetry (Goldmann) left visual
field demonstrating blind spot enlarge-
ment and two scotomas inferior to the
blind spot (C). Magnetic resonance
imaging with axial gadolinium-
enhanced T1-weighted image demon-
strating hyperintense signal and dilated
subarachnoid space in the retrobulbar
portion of left optic nerve (D) and
coronal gadolinium-enhanced T1-
weighted image at the level of pre-
canalicular portion shows increased
signal intensity of left optic nerve
sheath, conceiving optic nerve sheath
meningioma (E). Axial T2-weighted
image shows dilated left optic nerve
subarachnoid space with discrete pro-
truding of optic disc into the posterior
aspect of globe (F).
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laboratory studies including red and white blood count,
sedimentation rate, serologies for infectious agents,
and parameters for collagen vascular disorders were
all within normal range. MRI of the brain and orbits
demonstrated enhanced meninges on gadolinium in
the precanalicular region of the left optic nerve (ON)
and a markedly distended SAS most prominent in the
bulbar portion behind the globe (Fig. 1, D–F). Based
on the MRI findings the diagnosis of an ON sheath
meningioma in the precanalicular region was made.
Neurologic examination was found to be normal, in-
cluding normal laboratory workup for CSF from the
spinal canal (cell count, glucose and protein concentrations;
beta-trace protein 18.6 [mg/L]). Opening pressure on
lumbar puncture measured 19 (cm H2O). 
The morphologic feature of the left optic disc in fun-
duscopy and the distended SAS in the retrobulbar por-
tion of the ON on the orbital MRI suggested increased
local CSF pressure due to regional stasis of CSF. Be-
cause of progressive foggy vision on the left, radia-
tion therapy was offered to the patient, but was re-
fused. One month later visual function deteriorated
slightly on the left, in spite of the attempt of phar-
macologic treatment with acetazolamide. In order to
stop further deterioration of visual function (color vi-
sion) and to release the fluid volume and the possi-
ble volume depending pressure in the ON, optic nerve
sheath fenestration (ONSF) was performed. CSF was

locally collected after incision of the nerve sheath and
analyzed. Albumin measured 20,800 mg/L (normal <350
mg/L), IgG measured 3430 mg/L (normal <34 mg/L),
beta-trace measured 49.9 mg/L (lumbar beta-trace at
the same day measured 18.6 mg/L) (Fig. 2). 
Parameters for visual function (visual acuity, perime-
try, color vision) remained stable after ONSF for 18
months follow-up. 

DISCUSSION

Foggy vision in the left eye was the presenting symp-
tom in a 39-year-old woman with unilateral optic disc
swelling on funduscopy. Although the opening pres-
sure on lumbar puncture was normal, the morpho-
logic features of the left disc as well as the orbital
MRI findings were compatible with the typical crite-
ria of papilledema (6). In most patients with raised in-
tracranial pressure optic disc swelling presents bi-
laterally (papilledema). Asymmetric and unilateral op-
tic disc swelling in patients with or without raised in-
tracranial pressure (papilledema), however, is described
in the literature (4, 5, 7). 
Various theories have been proposed to explain uni-
lateral and asymmetric optic disc swelling in patients
with raised intracranial pressure (papilledema), such
as acquired and congenital abnormalities of the ON
sheath, occlusion of the communication between the
SAS of the ON and the intracranial cavity, as well as
alteration of the microscopic anatomy of the trabec-
ular network in the SAS of the ON (4, 8, 9). Cisterno-
graphic studies using a contrast agent demonstrat-
ed an impaired flow of contrast loaded CSF from the
chiasmal cistern to the SAS of the ON in patients with
idiopathic intracranial hypertension pointing to the con-
cept of an ON compartment (10). 
CSF enters the SAS of the ON via the chiasmal cis-
tern. Due to the volume gradient of CSF pointing from
intracranial toward the SAS of the ON it is difficult to
understand how CSF would change direction of flow
from this cul de sac compartment back to the site of
absorption, i.e., the arachnoid villi (11). In addition to
the arachnoid villi, lymphatic CSF absorption has re-
cently been demonstrated in an animal model and lym-
phatics are now considered to play a major role in
CSF absorption (12-17). The recent finding of lym-
phatic clefts in the dura of the optic nerve sheath fits

Fig. 2 - Cerebrospinal fluid (CSF) analysis. (A) Beta trace (light bars)
in mg/L. CSF/serum ratio of (B) albumin (dark bars) and of (C) IgG
(hatched bars) logarithmic obtained by spinal tap (LP) and puncture
of the subarachnoid space of the optic nerve (ON).
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well into this concept of lymphatic CSF absorption
(11).
The funduscopic aspect of the optic disc in our pa-
tient resembled strikingly the disc morphology in pa-
tients with unilateral papilledema. Unlike such patients,
however, the etiology for disc swelling in our patient
was not an elevated intracranial pressure but a mor-
phologic alteration of the ON dura due to a menin-
gioma leading to compartmentation of the SAS of the
ON. The accumulation of CSF in the SAS of the ON
displays features of a perioptic cyst (18). Whether the
fluid accumulation occurs because of an impaired out-
flow of CSF via lymphatics or is produced by a local
overproduction of CSF components with a high mol-
ecular weight and an osmotic activity is not clear.
The marked concentration gradient of the meningoepithelial
cell derived beta-trace protein with its high end in the
SAS of the ON suggests for the diagnosis of CSF space
compartmentation, precisely an ON sheath compart-
mentation. The mechanism leading to the concentration
gradient is not understood. In our patient a surplus
production of local beta-trace protein by meningoepithelial
cells would offer a possible hypothesis. The increase
of albumin and IgG could be explained by disruption
of the CSF-blood barrier or by the surgical procedure.
Both mechanisms, however, do not explain the sig-
nificant elevation of beta-trace protein (19). Marked
differences in the concentration of beta-trace protein
between the lumbar CSF and the CSF in the SAS in
patients with ON disease have recently been report-
ed (20). Based on this case study we conclude that

the development to an ON compartment syndrome
could be one of many reasons for visual function de-
terioration in patients with ON sheath meningioma.
We are aware that ONSF is not a standard procedure
for patients with ON sheath meningioma and disc swelling.
The rational for ONSF in this patient who refused ra-
diation therapy, however, was to release CSF volume
and probably volume depending pressure from the lo-
cal SAS in order to prevent further deterioration of
the visual function. The marked dilation of the retrob-
ulbar portion of the SAS of the left ON in the orbital
MRI was highly suggestive for impaired communica-
tion of the CSF between the chiasmal cistern and the
SAS of the ON in such a way that volume built up lo-
cally. The disc swelling that strongly resembled pa-
pilledema could therefore partly be explained by im-
paired axoplasmic flow. Releasing volume and prob-
ably pressure might have resulted in improved axo-
plasmic flow and clearance of local CSF since stag-
nation of CSF is considered to be a pathophysiolog-
ic factor in neurodegenerative disease (21, 22). 
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