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ABSTRACT
Optic perineuritis can be a manifestation of infectious and systemic inflammatory disorders, but
the majority of cases are idiopathic. Myelin oligodendrocyte glycoprotein (MOG)-IgG-positive
optic neuritis has been reported to be associated with optic nerve sheath enhancement. This
report describes two MOG-IgG patients with clinical, radiological and therapeutic response con-
sistent with optic perineuritis. MOG-IgG may account for many cases of previously described
idiopathic optic perineuritis. Vision loss with optic nerve sheath enhancement on MRI should
prompt testing for MOG-IgG.
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Introduction

Optic perineuritis (OPN) is an uncommon inflam-
matory disorder affecting the optic nerve sheath.1

OPN can be a manifestation of infectious and sys-
temic inflammatory disorders, such as syphilis and
sarcoidosis, but in most cases remains idiopathic.1,2

The clinical presentation is similar to demyelinating
optic neuritis and characterised by vision loss and
pain on eye movements, but patients with OPN
more commonly have optic disc oedema, sparing of
their central vision and peripheral visual field loss.
The diagnosis is established by magnetic resonance
imaging (MRI) with the demonstration of optic
nerve sheath enhancement with sparing of the
optic nerve itself.1,2 Differentiating OPN from
demyelinating optic neuritis is important as it has
therapeutic and prognostic implications. OPN is not
associated with multiple sclerosis, is often exquisitely
sensitive to corticosteroids, and can be steroid
dependent.1

Autoantibodies targeting neural proteins such as
aquaporin 4 (AQP4) and myelin oligodendrocyte
glycoprotein (MOG) are established biomarkers of
autoimmune optic neuritis.3 Most reports of optic

perineuritis precede the contemporary antibody test-
ing practice; thus, the frequency of detection of
AQP4 IgG and MOG-IgG in “idiopathic” OPN
cases is unknown. In this case series, we describe
two patients with MOG-IgG positive OPN.

Methods

The study protocol was approved by theMayo Clinic
IRB (08–006647). AQP4-IgG and MOG-IgG1 seros-
tatus were determined using a validated flow cyto-
metry assay utilizing live M1-AQP4-transfected and
full-length MOG-transfected HEK293 cells as pre-
viously described.4 The clinical manifestations and
paraclinical findings (MRI and optical coherence
tomography [OCT]) were reviewed.

Results

Patient 1

A 49-year-old male suffered an episode of acute
disseminated encephalomyelitis (ADEM).
Workup revealed that he was MOG-IgG positive
at the onset with a titre of 1:100. AQP4-IgG was
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negative. He was treated with intravenous
methylprednisolone (IVMP) and plasma
exchange (PLEX) with full recovery, then started
on a prednisone taper. Four months later, while
on 15 mg/day of prednisone, he developed pro-
minent bilateral pain on eye movements. Visual
acuity was 20/20 OU with normal colour vision.
There was subtle optic disc elevation without
pallor in both eyes. Automated perimetry showed
mild enlargement of the blind spots bilaterally
with mild peripheral depression in the right eye
(Figure 1c). OCT showed a mildly thickened ret-
inal nerve fibre layer (RNFL) of 133 µm OD and
113 µm OS. Visual evoked potentials showed
mild delayed latencies in both eyes. MRI demon-
strated optic nerve sheath enhancement

bilaterally with sparing of the optic nerve consis-
tent with bilateral OPN (Figure 1a,b). Extensive
serological testing for infectious, rheumatological
and other inflammatory disorders was negative.

His visual function and optic disc oedema
resolved with IVMP followed by oral prednisone.
Nine months later, there was a recurrence of the
peripheral visual loss that resolved with an
increase in the dose of the oral steroids and initia-
tion of azathioprine (200mg/day). Another nine
months later, a second recurrence occurred lead-
ing to an increase of the azathioprine to 300mg/
day. The patient has remained stable without
recurrence over the past 18 months and remains
with a visual acuity of 20/20 OU with normal
automated perimetry.

Figure 1. Patient 1: A, Axial and B, Coronal T1-weighted magnetic resonance imaging showing bilateral optic nerve sheath
enhancement (arrows); C, Visual fields demonstrating mild enlargement of the blind spots OU with mild peripheral depression
OD. Patient 2. D, Axial and E, Coronal T1-weighted images show optic nerve sheath enhancement in the right eye (arrow); F, Visual
fields show a paracentral scotoma OD, and normal OS.
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Patient 2

A 53-year-old woman presented with a two-day
history of visual loss in the right eye described as
a “spot” in her vision. Her visual acuity was 20/25
OD and 20/20 OS with normal colour vision. Dilated
fundus examination showed grade 2 optic disc swel-
ling OD and a normal appearing optic disc OS.
Automated visual fields showed a paracentral sco-
toma OD but were full OS (Figure 1f). On OCT the
RNFL was slightly thickened at 131 µm OD with
a normal RNFL OS at 80 µm. Orbital MRI showed
perineural enhancement of the right optic nerve with
some loss of signal within the nerve sheath on T2
weighted images (Figure 1d,e). She was started on
high dose oral prednisone with a taper over the next
6–8 weeks with complete resolution of symptoms.
MOG-IgG was positive with a titre of 1:100 and
AQP4-IgG was negative. Similar to patient 1, an
extensive serological testing for infectious, rheuma-
tological and other inflammatory disorders was
negative.

She has been stable after 12 months, with no
recurrent attacks. There is a small, residual paracen-
tral scotoma OD with mild optic disc pallor. OCT
performed 11 months after presentation showed
mild, diffuse RNFL thinning OD, at 72 µm, with
focal supero-temporal thinning. The OCT was
a normal OS. Ganglion cell layer thickness was
mildly decreased OD at 71 µm but the normal OS.
Repeat MOG antibody testing performed 11 months
after initial testing showed persistently positive titres
at 1:40. Since she has been relapsed free, she is being
observed without treatment.

Discussion

This report describes two patients with MOG-IgG
positive OPN. Although MOG-IgG seropositive
patients typically experience longitudinal involve-
ment of the optic nerve, often associated with severe
vision loss, our two patients demonstrated optic
nerve sheath enhancement with sparing of the
optic nerve itself. There are features of MOG-IgG
involvement of the optic nerve that parallel some of
the features of previously described idiopathic OPN.
First, MOG-IgG associated ON is often very corti-
costeroid responsive and can be corticosteroid

dependent, which is a common feature of idiopathic
OPN. Second, MOG-IgG positive optic neuritis is
often associated with optic disc oedema with up to
86% of cases having visible optic disc oedema, which
is usually present in idiopathic OPN.1 Third, optic
nerve sheath enhancement can be a prominent fea-
ture of MOG-IgG associated ON and is present in up
to 50% of patients with MOG-IgG positive ON.5,6

Patients with OPN have been traditionally eval-
uated for infectious and inflammatory aetiologies,
such as polyangiitis with granulomatosis, syphilis,
and sarcoidosis. MOG-IgG may account for many
cases of previously described idiopathic OPN
given the shared characteristics between the two
entities and therefore we propose that MOG-IgG
should also be tested in patients with OPN. MOG-
IgG testing in OPN could be helpful to confirm
the diagnosis of an immune-mediated aetiology
and can assist in decision-making regarding treat-
ment and prognostication.
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