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Abstract: Optic neuritis is one of the diagnostic criteria for Neuromyelitis Optica Spectrum Disorder (NMOSD). However, the 
presentation of other ophthalmic manifestations in a patient with NMOSD is less common. A case of intermediate uveitis in a patient 
with anti-aquaporin-4 antibody (AQP4) positivity is detailed in this report. We present here a case of a 17-year-old Southeast Asian 
woman who presented with segmental fullness of the optic disc margin, small hypopigmented lesion along inferior temporal arcade, 
trace vitreous cells and inferior snowballs consistent with unilateral intermediate uveitis. The patient subsequently presented with an 
episode of optic neuritis of the same eye, resulting in diagnostic workup conforming NMOSD including neuroimaging and AQP4 
antibody. Our case report highlights that NMOSD should be considered in the differential for intermediate uveitis. Furthermore, the 
sequence of both intermediate uveitis and optic neuritis in our patient demonstrates the importance of continued ophthalmic exams in 
patients with NMOSD. 
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Introduction
Neuromyelitis Optica Spectrum Disorder (NMOSD) is a rare demyelinating disease of the central nervous system that 
has a classic ophthalmic association with bilateral optic neuritis.1,2 The diagnostic criteria for NMOSD differ based on 
the presence of anti–aquaporin-4 antibody (AQP4). In the presence of AQP4, NMOSD can be diagnosed with one of the 
following: optic neuritis, longitudinally extensive transverse myelitis, area postrema syndrome, and acute brainstem 
syndrome. While optic neuritis is a component of the NMOSD diagnostic criteria, other ophthalmic manifestations can 
include oscillopsia, nystagmus, oculomotor nerve palsy, optic perineuritis, posterior scleritis/uveitis, and retinal 
vasculitis.3–6

Intermediate uveitis has a well-established association with multiple sclerosis (MS) with prevalence estimates of 
approximately 1%.7,8 Recent literature has highlighted uveitic manifestations preceding the more classic presentation of 
demyelinating optic neuritis in other demyelinating conditions such as myelin oligodendrocyte glycoprotein associated 
disease (MOGAD) and acute disseminated encephalomyelitis (ADEM).3,5,9–11 However, the association between inter
mediate uveitis and NMO is rarely noted.3,12 We report a case of acute unilateral intermediate uveitis preceding NMOSD 
optic neuritis in the same eye.

Case Presentation
A 17-year-old Southeast Asian woman presented to eye emergency department with a one-month history of superior 
scotoma and floaters of the right eye (OD). There was no past ocular or medical history and no family history. Visual 
acuity, color vision using Ishihara color plates, confrontational visual fields, pupillary reaction, extraocular muscle 
movements, intraocular pressure and anterior segment examinations were normal in both eyes (OU). Fundoscopic 
exam was remarkable for superonasal fullness of the optic disc margin, small hypopigmented lesion along inferior 
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temporal arcade, trace vitreous cells and inferior snowballs OD (Figure 1). The left fundus appeared normal. Fundus 
autofluorescence showed a focal white area, consistent with edema or a resolving cotton-wool spot OD (Figure 2). 
Humphrey visual field, fluorescein angiography, indocyanine green angiography, and optical coherence tomography of 
the macula were normal OU. Initial workup including comprehensive metabolic panel, complete blood count, infectious 
serology (HIV, Rocky Mountain Spotted Fever, Treponema, Bartonella, West Nile, Toxoplasma, QuantiFERON-TB), and 
chest x-ray were negative.

The patient returned 6 weeks later with worsening vision OD (20/30) and pain with extraocular movements. The exam was 
otherwise unchanged. The patient was prescribed topical prednisolone OD for intermediate uveitis OD. The patient returned 3 
days later with count finger visual acuity OD, a right relative afferent pupillary defect and circumferential blurred disc margins 
OD consistent with an optic neuropathy OD. The remainder of cranial nerve and peripheral neurological exam was within 
normal limits. Fat suppressed contrast-enhanced T1 weighted magnetic resonance imaging (MRI) of brain and orbits 
demonstrated right optic nerve enhancement (Figure 3) and white matter lesions in the right pericallosal region, left posterior 

Figure 1 Fundus imaging of right eye. Fundus photos of right eye with hypopigmented lesion along inferior temporal arcade (A) and inferior snowballs (black arrows) (B).

Figure 2 Fundus autofluorescence imaging of right eye. Fundus autofluorescence of right eye re-demonstrating the hypopigmented lesion (white arrow) with hypo- 
autofluorescence.
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frontal lobe and juxtacortical region on FLAIR sequences (Figure 3). The patient met the diagnostic criteria for NMOSD with 
optic neuritis, positive AQP4 and negative workup for alternative diagnoses. The patient was prescribed intravenous 
methylprednisolone with an oral prednisone taper. Patient was then transitioned to azathioprine. At the follow-up examination 
after 3 months, patient had resolution of the optic neuritis and vitreous cell/snowballs without change in acuity (Figure 4).

Written informed consent including publication of case details and images was obtained from the patient and from the 
legal medical decision maker (parent). The publication was exempt from institutional review.

Discussion
NMOSD is rare with a prevalence of approximately 0.4–4.0 per 100,000 and disproportionately affects younger White 
females with concomitant autoimmune conditions.1,6,13 Optic neuritis is a common presenting symptom in patients with 

Figure 3 Neuroimaging with evidence of NMOSD. Fat suppressed contrast-enhanced T1 weighted magnetic resonance imaging (MRI) of brain and orbits demonstrated right optic 
nerve enhancement (A) and white matter lesions (white arrows) in the right pericallosal region, left posterior frontal lobe and juxtacortical region on FLAIR sequences (B).

Figure 4 Fundus imaging of right eye. Fundus photos of right eye with resolving hypopigmented lesion along inferior temporal arcade without macular or optic nerve edema.
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NMOSD, estimated to be as high as half of patients and commonly bilateral.1,14,15 While the acute management includes 
high dose of systemic corticosteroids and/or plasmapheresis, long-term treatment incorporates immunomodulatory 
therapy such as azathioprine or more targeted therapies such as eculizumab.1,14–16

The discovery of AQP4 has highlighted the possible underlying pathophysiology of not only optic neuritis but also 
other rare ocular manifestations noted in patients with NMOSD.6,13,17 AQP4 is an integral cell membrane protein, which 
regulates water homeostasis, is found on astrocytes and expressed within optic nerves, brainstem, and spinal cord. It is 
also found in the iris and pars plicata epithelial cells and may have a role in aqueous humor production.1,9,17 Moreover, 
experimental rat models using intraperitoneal injection of aquaporin-specific T-cells with NMO-IgG demonstrated 
a temporal association with T-cell infiltrates in the retina and ciliary body.17

Intermediate uveitis is defined as intraocular inflammation primarily of the vitreous and peripheral retina, including 
pars planitis and posterior cyclitis.18,19 MS is strongly associated with intermediate uveitis. Both MS and uveitis have 
a genetic association with HLA-DRB1 and IL-2RA suggesting a common underlying mechanism.7,8 In addition to 
vitreous inflammation, MS has also been noted to be associated with retinal vasculitis.20,21 There have also been case 
reports of anterior/intermediate uveitis in patients with MOGAD9,10 and ADEM.11

Our case is novel in that it illustrates that intermediate uveitis is a rare presenting symptom in NMOSD. Uveitis 
preceded the presentation of NMOSD by approximately 2 years.3 The most prevalent subtype of uveitis is bilateral 
anterior uveitis, although posterior uveitis/retinal vasculitis have also been reported.6,11 While the current literature is not 
definitive on the association between uveitis and NMO, the high relative risk noted is highly suggestive.3 In our patient, 
intermediate uveitis preceded optic neuritis by only 6 weeks. There were no atypical neurological signs noted at 
presentation or on follow-up examinations. In addition, both intermediate uveitis and optic neuritis was unilateral 
highlighting the low threshold to consider NMOSD as a differential diagnosis in patients with intermediate uveitis. 
Unlike anterior uveitis, there is a high proportion of patients with systemic conditions, such as Behcet’s, sarcoidosis and 
MS.8,19 Our case emphasizes that NMOSD should also be in the differential for patients presenting with intermediate 
uveitis, especially in the setting of no known systemic conditions.

It remains possible that the preceding episode of intermediate uveitis in our patient was idiopathic and not related to 
NMOSD and later development of AQP4-positive optic neuritis in the same eye. Yet, the uveal expression of AQP4 
channels highlights a possible underlying mechanism of intermediate uveitis in NMOSD. More research can help 
elucidate the association of intermediate uveitis in patients with NMOSD.

Conclusion
This case highlights that intermediate uveitis may be the initial presentation in patients with NMOSD. While rare, the 
uveitic presentations may in fact precede the more prevalent ophthalmic manifestation of optic neuritis. There is a strong 
systemic association previously noted in patients with intermediate uveitis. Therefore, there should be a high index of 
suspicion to include NMOSD in the differential in patients presenting with intermediate uveitis without known predis
posing conditions. The prevalence of NMOSD-associated morbidity calls to attention the need for prompt diagnosis and 
treatment.

Abbreviations
ADEM, acute disseminated encephalomyelitis; AQP4, aquaporin-4; HIV, human immunodeficiency virus; MRI, mag
netic resonance imaging; MOGAD, myelin oligodendrocyte glycoprotein associated disease; MS, multiple sclerosis; 
NMOSD, neuromyelitis optica spectrum disorder; OD, right eye; OU both eyes.
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