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Ocular Oscillations and Transient Oscillopsia in
Neuromyelitis Optica
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Abstract

Neuromyelitis optica (NMO) is a chronic relapsing and disabling dis-
ease. It typically causes inflammatory destruction of optic nerve as
well as spinal cord that ultimately leads to blindness and paraplegia,
respectively. It is more commonly seen in females who are in late
thirties and seropositive for anti-NMO-IgG autoantibodies. Ocular
movement disorders form an important clinical sign of multiple scle-
rosis (MS). They are less commonly described in NMO and represent
an overt or an occult pathology of brainstem. These ocular movement
disturbances generally improve with treatment. However, oscillopsia,
with or without nystagmus, is a less reported symptom of NMO that
appears early during the course of disease. We are reporting a patient
in whom the diagnosis of NMO was made only after the full evolution
of the disease, because of the misconception that a closer associa-
tion exists between MS and optic neuritis and nystagmus. Oscillopsia
manifested late during the relapse in this case and disappeared on dis-
case remission although nystagmus persisted throughout the course of
disease. We recommend that in patients having nystagmus and optic
neuritis a possibility of NMO must be kept in mind.
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Introduction

Neuromyelitis optica (NMO) or Devic’s disease is a rare re-
lapsing autoimmune disorder of central nervous system (CNS)
that preferentially causes inflammatory destruction of optic
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nerve and spinal cord [1]. Optic neuritis and myelitis in NMO
may occur either simultaneously or sequentially. Brainstem
involvement leads to loss of bladder and bowel control, mus-
cle weakness and sensory deficit. Furthermore, it may also
cause eye movement abnormalities and oscillopsia [2]. Ocular
movements, however, become normal with treatment and so
does oscillopsia.

We report a case of recurrent optic neuritis with nystagmus
that was misdiagnosed and treated as multiple sclerosis (MS).
A definitive diagnosis of NMO could be made only when the
disease took a downhill course and permanent physical dis-
ability developed in the patient.

Case Report

First episode

A 22-year-old female presented with sudden painful loss of
vision in her left eye. Her best-corrected visual acuity (BCVA)
in right eye (OD) was 6/6 and finger counting (FC) in the left
eye (OS). There was relative afferent pupillary defect (RAPD),
normal optic disk on funduscopy and defective color vision
on Ishihara plates in OS. Gaze-evoked nystagmus was noticed
in both eyes (OU). No systemic neurological abnormality was
found. Routine hematological investigations were unremark-
able. Brain magnetic resonance imaging (MRI) was normal
while OS orbital MRI showed hyperintensity in the retrobul-
bar course of left optic nerve on T2-weighted imaging (Fig. 1).
A diagnosis of retrobulbar neuritis (cause MS) OS was made.
Intravenous methylprednisolone (IVMP) injections in the dose
of 1 g/day were administered for 3 days followed by taper-
ing oral doses of corticosteroids. The patient improved to 6/6
vision with brisk pupillary reaction to light and normal color
vision in OS in 4 weeks’ time. However, nystagmus persisted
but the amplitude of oscillations was dampened.

Second episode

The patient remained symptom-free for almost 2 years when
she suffered from high grade fever, difficulty in breathing
along with weakness in all four limbs, and upper back and
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Figure 1. Fundus photographs showing (A) optic atrophy right eye and (B) temporal pallor of optic disk in left eye.

chest pain which were found to be due to transverse myelitis
affecting cervical-dorsal segments. Occasional bouts of hic-
cup, on and off nausea and vomiting, and nystagmus were also
present. However, other clinical brainstem findings like pto-
sis, diplopia, hearing loss and facial weakness were not seen.
Complete blood count (CBC) was normal except for marginal-
ly raised sedimentation rate (30 mm in first hour). Anti-nuclear
autoantibody test was non-reactive but thyroid profile revealed
hypothyroidism (TSH > 100 mIU/L). Cerebrospinal fluid
(CSF) analysis was within normal limits. MRI showed con-
tinuous multisegmental, intramedullary longitudinal lesions in
the spinal cord extending from C2 to C7 level (Fig. 2), focal
area of hyperintensity on T2-weighted imaging in the left oc-
cipital periventricular white matter that was inconsistent with
MS brain lesion. A diagnosis of MS/NMO was suspected. The
patient again received [IVMP but had a poor recovery. She de-
veloped paraplegia and total sensory loss below T-4 segment.

Third episode

About 3 months after the first relapse, the patient had an epi-
sode of loss of vision in OD. MRI spine showed an abnormal
hyperintense mildly enhancing intramedullary signal from C7
to D4 vertebral level, and MRI brain showed few small non-
enhancing lesions in juxtacortical part of frontal and parietal

lobes and T2-weighted hyperintensity in subependymal wall of
right occipital trigone which were atypical for MS. Abnormal
hypersignal intensity in intraorbital and intracanalicular parts
of right optic nerve were noted on MRI orbit which showed
homogeneous enhancement on post contrast study favoring
the diagnosis of optic neuritis and marginal left optic nerve
atrophy. NMO-IgG antibody was found to be positive that ul-
timately established the diagnosis of NMO. Despite treatment
with IVMP, the patient had a poor recovery in OD. Oral aza-
thioprine 150 mg/day was started along with low dose steroids.

Fourth episode

The patient developed another attack of optic neuritis in OS
about 3 years from presentation. The vision in OD was hand
movement (HM) and FC in OS. Exotropia OD and gaze-
evoked nystagmus on lateral gaze OU were present. There was
APD with ill-sustained pupillary reactions OU. Fundus exami-
nation showed generalized optic disk pallor in OD and tem-
poral disk pallor in OS. CBC and CSF analysis were normal.
Blood test for thyroid antibodies was positive for antithyroid
peroxidase antibodies. However, anti-dsDNA antibody test
was negative. Neuroimaging study with contrast showed non-
enhancing white matter lesions of frontal and parietal lobes
of brain and enhancing plaque in canalicular part of right op-

Figure 2. (A) Normal brain MRI on FLAIR. (B, C) Axial and coronal images showing hyperintense intracanalicular parts of left

optic nerve on T2-weighted imaging.
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Figure 3. MRI spine showing longitudinally extensive increased signal
intensity of spinal cord from C2 to C7 on T2-weighted imaging with non-
involvement of brainstem.

tic nerve. The T2-weighted imaging revealed atrophy of up-
per and mid dorsal cord (from C7 to D6 level) on MRI spine
(Fig. 3A) and hyperintensity signals in intracanalicular portion
of right optic nerve with bilaterally thinned and atrophied op-
tic nerves (Fig. 3B). The patient was given IVMP 1 g/day for
5 days followed by tapering doses of oral prednisolone and
tablet azathioprine. Her OS vision recovered to 6/9 within 10
days. It is at this time she started complaining of oscillopsia, a
visual sensation of swaying or movement of environment. As
nystagmus got dampened with treatment in the next 3 weeks
oscillopsia disappeared.

The last follow-up visit in May 2014 showed BCVA of
HM in OD and 6/9 in OS. There was RAPD in OD with nor-

mal color vision in OS. Dilated fundus examination showed
absence of vitreous cells, normal retinal vasculature with optic
disks showing atrophy in OD and temporal pallor in OS (Fig.
4). There was generalized depression of light sensitivity in OS
on automated perimetry. Optical coherence tomography re-
vealed more pronounced generalized loss of peripapillary reti-
nal nerve fiber layer in OD as compared to OS. Systemically
the patient had paraplegia along with loss of bladder and bowel
control, and she needed support for ambulation. She was on
daily oral azathioprine (150 mg), prednisolone (40 mg), thy-
roxine (100 pg) and supportive therapy. She was also receiving
active physiotherapy to prevent bed sores and muscle contrac-
tures.

Discussion

NMO is caused by NMO-IgG (aquaporin-4) antibodies. Anti-
NMO-IgG (or anti-aquaporin-4, anti-AQP4) antibody is con-
sidered as a specific marker for NMO. The antibodies target
the aquaporin-4, a protein which acts as main water transport
channel of CNS across the astrocyte cell membrane [3]. Aqua-
porin-4 is most strongly expressed in the optic nerves, spinal
cord, hypothalamus and brainstem; these areas are predomi-
nantly affected by NMO [4].

NMO causes necrotizing demyelination of optic nerve and
spinal cord resulting in rapid and severe visual and physical
deficit. The typical relapsing-remitting (polyphasic) type of
disease is more common and more fulminant than monopha-
sic. Each relapse results in incomplete recovery and perma-
nent disability. Within 5 years of disease onset, more than 50%
patients with relapsing type develop blindness in one or both
eyes and need ambulatory help.

Wingerchuk et al’s revised diagnostic criteria remain the
cornerstone for the diagnosis of NMO [5]. It is essential to
have two absolute and two out of three supportive criteria for
making a diagnosis NMO. The absolute criteria include op-
tic neuritis and myelitis. The supportive criteria are presence
of contiguous spinal cord MRI signal abnormality extending
over three or more vertebral segments, brain MRI not meet-
ing diagnostic criteria for MS at disease onset, and NMO-IgG
seropositive status.

Figure 4. (A) MRI spine showing cord atrophy from C7 to D6 on T2-weighted imaging. (B) Hyperintensity in intracanalicular por-

tion of right optic nerve with bilateral thinning of optic nerves.
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Our case met the diagnostic criteria for NMO. The patient
had optic neuritis and transverse myelitis, and the spinal cord
was involved with lesion extending longitudinally over three
contiguous vertebral segments (from C7 to D4 level). Moreo-
ver, she was seropositive for NMO-IgG and her brain lesions
on MRI were not characteristic of that seen in MS.

NMO is relatively more common in non-Caucasians,
Asians and Indians [6, 7]. The median age for onset of the dis-
ease is late thirties. It is more represented in females as com-
pared to males.

Some NMO-IgG seropositive patients may have other co-
existing autoimmune diseases, most common being systemic
lupus erythematosus, Sjogren’s syndrome and rheumatoid
arthritis. Less commonly autoimmune thyroid disease may
also co-occur [8, 9]. Systemic autoimmune diseases are more
strongly associated with polyphasic than monophasic NMO
[10, 11]. Their presence is a predictor of poor treatment out-
come.

The present case was positive for antithyroid peroxidase
antibodies. The course of NMO was aggressive, and the pa-
tient developed blindness in one eye and severe disability
within 2 years of disease onset. The first episode of optic neu-
ritis was successfully managed with complete visual recovery;
however, the subsequent episodes (of optic neuritis and trans-
verse myelitis) resulted in permanent disability due to delayed
diagnosis and initiation of immunosuppressive therapy.

About 15% of NMO patients have neurological symptoms
indicating disease beyond the optic nerve and spinal cord [7,
11]. In 10% of cases hypothalamus and brainstem are affect-
ed that may cause abnormal ocular movements [12]. Ocular
movements generally normalize with treatment [2]. Most of
these patients with brainstem and hypothalamic symptoms
have normal brain MRI and positive NMO-IgG antibodies [2,
5]. Brain MRI fails to detect any pathology because signal of
the lesion gradually disappears over time in the same manner
as that observed in spinal cord lesions of NMO [13, 14]. Kim
et al reported that occult or subtle brain damage in NMO is
easily missed on conventional MRI, and to detect such cranial
lesion more advanced imaging techniques are required [14]. In
a recent study, Kister et al found brain lesions in all 10 patients
of NMO they studied using ultrahigh-field MRI [15]. Non-spe-
cific brain lesions were detected on cranial MRI in the present
case as well.

Like ocular movement disorders, oscillopsia is also a
brainstem sign of NMO [2]. Kim et al, however, reported cor-
tical oscillopsia without nystagmus as an initial manifestation
of the disease [16]. In contrary, oscillopsia in the present case
developed during the relapse of the disease and was a late
manifestation. It disappeared with treatment and improvement
in the patient’s condition. However, nystagmus that appeared
at the disease onset got dampened with treatment but persisted
throughout.

Neuromyelitis Optica Study Group recommended prompt
initiation of immunosuppressive treatment on confirmation of
diagnosis of NMO with azathioprine or rituximab, either alone
or in combination with systemic corticosteroids [1]. Watanabe
et al reported relapses resistant to corticosteroid therapy main-
ly in NMO-IgG-seropositive patients [17]. Our patient was on
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azathioprine and corticosteroids but had to stop corticosteroid
for nearly a month due to severe gastritis, and, therefore, de-
veloped the third relapse.

The present case highlights some of the commonly made
mistakes by clinicians. Cranial MRI along with the imaging
of spinal cord must be ordered in any young female patient
who presents with optic neuritis and nystagmus with probable
demyelinating etiology. Even with disease remission, the pa-
tient should be informed about the probability of recurrences.
Miller et al recommended periodic surveillance with brain and
spinal MRI scanning in these patients [18]. Therefore, such
cases with ocular movement disorders must not be written off
as MS and should be properly investigated for NMO.
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