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Abstract

A 22-year-old woman presented with vomiting, vertigo, and difficulty in 
walking. Brain MRI scans showed large T2 weighted lesions in the corpus 
callosum and periventricular white matter. Initial MRI of the cervical spine was 
unremarkable, but re-evaluation four months later revealed a longitudinally 
extensive lesion in the cervical cord and positive serum NMO IgG antibody. Brain 
MRI abnormalities are not uncommon in NMO Spectrum Disorders (NMOSD) 
and may precede the occurrence of optic neuritis or transverse myelitis. It is 
important to recognize brain MRI abnormalities that may assist in investigating 
NMOSD, leading to timely diagnosis and therapeutic intervention. 
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Introduction
Neuromyelitis optica (NMO) is an inflammatory demyelinating 

disorder of the central nervous system, characterized by relapses of 
optic neuritis and transverse myelitis. Recent studies have shown that 
NMO is a pathologically distinct clinical entity and also introduced the 
clinical syndrome of NMO Spectrum Disorder (NMOSD). For years, 
the diagnosis of NMO was supported by the absence of brain Magnetic 
resonance image (MRI) lesions. However, the 2006 diagnostic criteria 
for NMO were revised to include brain MRI lesions that were not 
consistent with the diagnosis of multiple sclerosis (MS) [1]. This 
revision was based on the studies that reported brain lesions in NMO 
or NMOSD [2]. These include lesions that appear to be tumefactive 
as well as lesions suggestive of acute disseminated encephalomyelitis 
(ADEM). We report a case of an African-American patient in whom 
the tumefactive cerebral and peri-ependymal lesions preceded the 
onset of transverse myelitis who was found to be seropositive for 
NMO IgG antibody. 

Case Report
A 22-year-old previously healthy African-American woman 

presented with nausea, vomiting, and vertigo that persisted for one 
week. Brain MRIs can showed large T2 weighted hyper intense 
tumefactive lesions involving the corpus callosum, bilateral cerebral 
white matter, right pons, middle cerebellar peduncles and right 
cerebellar hemisphere with minimal peripheral enhancement 
surrounding these lesions (Figure 1). MRI of cervical spine at the 
time of her initial presentation was unremarkable. The serum NMO 
IgG assay was not performed at this time. She was treated with 
intravenous methyl prednisolone (IVMP) for 5 days with a presumed 
diagnosis of ADEM and underwent rehabilitation. One month later, 
she developed weakness of the right upper and lower extremities. 
Brain MRI showed persistent but no new T2 lesions. She was treated 
with IVMP and plasma exchange for recurrent ADEM with minimal 
improvement. Four months from the time of initial presentation, she 
developed neck pain, urinary retention, numbness, and progressive 
weakness affecting all four extremities. Cervical spine MRI revealed 
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a longitudinally extensive T2 hyperintense lesion extending from 
the medulla down to T1 thoracic spinal cord (Figure 1), while brain 
MRI showed interval progression with new T2 lesions. Serum NMO-
IgG antibody was positive and she was diagnosed with sero-positive 
NMOSD. 

Discussion
Brain abnormalities are found in approximately 60% of patients 

with NMO and NMOSD, which have been well described in Asian 
population [2]. Most of these lesions are non-specific and can at 
times even fulfill the ‘Barkhof criteria’ for diagnosis for MS [3]. Most 
commonly, the lesions tend to cluster around the peri-ependymal 
regions such as hypothalamus, third, and fourth ventricles, as seen 

Figure 1: Axial FLAIR image demonstrating lesions involving the anterior 
corpus callosum spanning both cerebral hemispheres (A) and periaqueductal 
region (D), right lateral pons, bilateral middle cerebellar peduncles and 
right cerebellar hemisphere (E). Pre and post contrast T1-weighted images 
showing minimal peripheral enhancement (B and C). (F) Sagittal T2-weighted 
spinal cord image demonstrating longitudinally extensive lesion extending 
from the medulla though the entire cervical cord 4 months after initial 
presentation. 
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in our patient [4]. These areas correspond to the locations for high 
expression of aquaporin 4 (AQP4) channels that are concentrated 
at astrocytes in the blood brain barrier. Emerging studies in the 
pathogenesis of NMO and NMOSD have shown that that antibodies 
to AQP4 are pathogenic and highly specific to these disorders [5]. 
Large tumefactive lesions involving corpus callosum, similar to our 
case, have been described in prior studies [4, 6]. In one study, a 
similar cerebral tumefactive lesion became cavitary and subsequent 
brain autopsy demonstrated pathology similar to cavitary lesions 
typically found in the spinal cord of NMO patients [7]. The lack of 
gadolinium enhancement or thin cloud-like enhancement has been 
reported consistently in these studies and helps differentiate NMOSD 
from MS or ADEM [6]. Most of the lesions described in these studies 
occurred during the course of disease. 

Our patient developed brain lesions prior to the onset of transverse 
myelitis by several months. It is important to recognize these lesions 
and investigate for NMO due to its aggressive nature and therapeutic 
considerations distinct from MS and ADEM. In conclusion, our case 
demonstrates that brain lesions are not only common in NMOSD 
but may have characteristic features such as peri-ependymal location, 
large tumefactive appearance without significant gadolinium 
enhancement, distinguishing it from MS and ADEM. Furthermore, 
brain lesions in NMSOD may precede the onset of transverse myelitis 
by several months and may aid in early diagnosis.
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