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Myelin oligodendrocyte glycoprotein

(MOG) associated optic neuritis in a patient
with idiopathic intracranial hypertension
(IIH) and compressive optic neuropathy case
report
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Abstract

Background Myelin oligodendrocyte glycoprotein-associated disease (MOGAD) has a wide phenotypic expression
and should be considered in a differential diagnosis of patients with optic disc edema and increased intracranial
pressure because MOGAD can mimic IIH and compressive optic neuropathy.

Case presentation A 53-year-old woman with a history of presumed idiopathic intracranial hypertension (“IIH")
presented with new headache and visual loss. She had a BMI of 35.44 kg/m2 and a past medical history significant

for depression, hepatitis C, hyperlipidemia, and uterine cancer post-hysterectomy. She had undergone multiple
lumboperitoneal shunts for presumed IIH and had a prior pituitary adenoma resection. Her visual acuity was no light
perception OD and counting fingers OS. After neuro-ophthalmic consultation, a repeat cranial MRI showed symmetric
thin peripheral optic nerve sheath enhancement of the intra-orbital optic nerves OU. Serum MOG antibody was
positive at 1:100 and she was treated with intravenous steroids followed by plasma exchange and rituximab.

Conclusions This case highlights the importance of considering MOGAD in the differential diagnosis of optic
neuropathy. Although likely multifactorial, we believe that the lack of improvement in our case from presumed IIH
and despite adequate neurosurgical decompression of a pituitary adenoma with compression of the optic apparatus
reflected underlying unrecognized MOGAD. Clinicians should consider repeat imaging of the orbit (in addition to
the head) in cases of atypical IIH or compressive optic neuropathy especially when the clinical course or response to
therapy is poor or progressive.
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Background

Myelin oligodendrocyte glycoprotein-associated dis-
ease (MOGAD) has a wide phenotypic expression that
includes optic neuritis, transverse myelitis, acute demy-
elinating encephalomyelitis (ADEM), as well as other
neurologic syndromes. MOG antibody (MOG-AD) is an
autoantibody that has been associated with neuromyelitis
optica spectrum disorder (NMOSD), optic neuritis (ON),
and serous retinal detachment [1-4]. We report a case
of MOGAD optic neuritis in a patient with presumed
idiopathic intracranial hypertension (IIH) and compres-
sive optic neuropathy who did not recover vision despite
aggressive surgical treatment for both IIH and compres-
sive optic neuropathy. We hypothesize that MOGAD
mimicked these conditions in our case.

Case presentation

A 53-year-old woman presented with bilateral visual
loss. She had a prior history of “IIH” by modified Dandy
criteria 19 years prior but aggressive surgical treatment
with lumboperitoneal shunt placement and two revisions
failed to improve the vision. She had a pituitary adenoma
that was resected but the vision did not improve and she
presented with 3 weeks later with new-onset headache
and visual loss. Her BMI was 35.44 kg/m?% Past medi-
cal history included depression, hepatitis C, hyperlipid-
emia, and uterine cancer post-hysterectomy. The patient
was taking trazodone for anxiety and buprenorphine for
chronic pain. She had allergies to penicillin, tolterodine,
ondansetron, metoclopramide, and prochlorperazine.
She never smoked and had no history of alcohol or drug
use. The family history was non-contributory.

At presentation she reported new headaches, transient
visual obscurations, and a history of “papilledema” and
“IIH” in 2003, at the age of 35. In 2003, cranial magnetic
resonance imaging (MRI) was normal and lumbar punc-
ture (LP) revealed normal CSF contents but an elevated
opening pressure, which was compatible with the modi-
fied Dandy criteria for IIH. The patient had progressive
visual loss that required LP shunt and had a subsequent
shunt revision.

From 2015 to 2018, she began experiencing pain-
less peripheral vision loss, which she and her physicians
attributed to “old damage from the pseudotumor cerebri”

The patient presented again in 2018 with progressive
peripheral vision loss in both eyes. A repeat cranial MRI
showed a prior stable mild Chiari I malformation but a
new suprasellar pituitary adenoma (Fig. 1). A diagnosis
of compression optic neuropathy was made. Visual acu-
ity was hand motion in the right eye (OD) and 20/60
in the left eye (OS). Automated perimetry (Humphrey
visual field (HVF) 24—2) revealed a temporal hemianopic
impairment with a superimposed inferior altitudinal field
loss OS and diffuse depression OD. Repeat LP results
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revealed normal CSF and opening pressure. The patient
had a Grade 1 pituitary adenoma removed completely via
a transnasal technique, but her vision did not improve,
likely due to the prior optic atrophy that was present for
years prior to resection.

In February 2020 the patient presented to the neuro-
ophthalmology clinic at Houston Methodist Hospi-
tal with one-month worsening headaches and vision
loss for which she was admitted. On neuro-ophthalmic
examination, the visual acuity was no light perception
OD and counting fingers OS. The right pupil was amau-
rotic. Optical coherence tomography (OCT) of the reti-
nal nerve fiber layer and the macular ganglion cell layer
showed diffuse loss OU. New subretinal and intraretinal
edema was seen on OCT (Fig. 2) and ophthalmoscopy
showed diffuse optic atrophy OU.

Repeat cranial MRI showed gross total resection of
the pituitary adenoma with no recurrent or residual dis-
ease. LP showed normal opening pressure and CSF con-
tent. Repeat orbital MRI with contrast however showed
symmetric thin peripheral optic nerve sheath enhance-
ment of the intra-orbital optic nerves OU (Fig. 3). Serum
MOG-ADb testing was positive at a 1:100 titer. She was
treated with intravenous steroids followed by plasma
exchange and rituximab. There was an improvement of
subretinal fluid collection following the plasma exchange,
and she continued rituximab every 6 months. In Septem-
ber of 2020 her VA was NLP OD and 20/400 OS but the
incomplete improvement was attributed to prior optic
atrophy. In August of 2021 OCT was done (Fig. 2) and
her VA was stable at NLP OD and 20/400 OS. On May 3,
2022, she presented with 3 weeks of worsening vision and
headaches, her VA was NLP OD and CF OS, with a right
RAPD, on OCT global was 75 OD and 67 OS after being
99 OD and 84 OS and showed bilateral optic atrophy
despite treatment for MOGAD likely due to the delayed
treatment of MOGAD.

Discussion and conclusions

Both ITH and MOGAD-related optic neuritis can pres-
ent with visual loss, headache, and optic disc and macu-
lar edema. There have been previous cases of MOGAD
patients with typical symptoms who were initially diag-
nosed with IIH but then developed visual deficits sug-
gestive of optic neuritis, in certain clinical contexts (e.g.,
fulminant IIH) it may be difficult to initially differentiate
visual loss from papilledema due to IIH and MOGAD
optic neuritis [1, 2]. Table 1 lists the prior cases of
MOGAD associated with increased intracranial pressure
mimicking ITH. The proposed mechanism for MOGAD-
related increased intracranial pressure has been CSF
inflammation and secondary decreased CSF reabsorp-
tion [2]. We believe that this patient had MOGAD with
secondary increased intracranial pressure in the setting
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Fig. 1 Coronal T1 preoperation. Small possibly necrotic slow-enhancing component in the inferior aspect of the pituitary gland

of a concomitant pituitary adenoma. Although the optic
neuropathy is likely multifactorial, we hypothesize that
MOGAD was the primary cause for the visual loss and
that the presentation mimicked the visual loss from prior
“IIH” and then later from pituitary adenoma.

MOGAD can present bilaterally and with optic disc
edema, in contrast to typical optic neuritis from multiple

December 2018

February 2020

August 2021

Fig.2 OCT scans from 2018-2021

sclerosis which is usually unilateral and associated with a
normal fundus or mild if any optic disc edema. In addi-
tion, optic nerve sheath enhancement has been shown to
be a differentiating and distinctive finding for MOGAD
(see table) that is not typically seen in IIH or MS-related
optic neuritis [5]. Finally, although macular edema can
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Fig. 3 Axial T1 fat-suppressed magnetic resonance imaging shows optic nerve sheath enhancement bilaterally

rarely be seen in optic neuritis this finding has been
reported in MOGAD.

This patient has a very unusual case of MOG-related
optic neuritis which was complicated by the presence
of a pituitary adenoma 15 years after the initial present-
ing symptoms. Either MOG-related optic neuritis mani-
fested as IIH from the beginning of this patient’s history
or it developed in the setting of a long-standing IIH. Cli-
nicians should be aware that IIH symptoms (e.g., fulmi-
nant I[TH) can mirror MOGAD-related optic disc edema.
Orbital and cranial MRI should be performed to evaluate
for optic nerve sheath enhancement which can be more
suggestive of MOGAD than ITH. In addition to having a
positive titer, LP may also exhibit inflammatory CSF indi-
ces, which could be the cause of the elevated ICP caused
by MOGAD, however, there are many cases reported of
MOGAD masquerading as ITH which had no inflamma-
tory markers noted in the CSF as shown in Table 1 simi-
lar to this patient’s first CSF study [4, 5].

We believe that our case highlights the importance of
considering MOGAD in the differential diagnosis of any
acute bilateral optic neuropathy. Acute fulminant pre-
sentations of IIH can produce a similar clinical picture to
MOGAD. Likewise lack of visual improvement despite
adequate neurosurgical decompression of a pituitary ade-
noma should also prompt consideration for testing for
MOGAD. In addition, clinicians should consider imaging
of the orbit and brain with contrast in cases of fulminant,

progressive, or atypical IIH and in cases of compressive
optic neuropathy which do not recover following surgi-
cal decompression. The presence of optic nerve sheath
enhancement on orbital MRI should prompt consider-
ation for MOGAD.

Abbreviations

MOGAD Myelin oligodendrocyte glycoprotein-associated disease
ADEM Acute demyelinating encephalomyelitis
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IIH Idiopathic intracranial hypertension
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