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Case Report: Tumefactive Brain Lesions in Patients with 
Neuromyelitis Optica Spectrum Disorder
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Background: Neuromyelitis Optica Spectrum Disorder (NMOSD) is an autoimmune neurological 
disorder that is characterized by optic neuritis and longitudinally-extended transverse myelitis 
lesions in spinal segments. Magnetic Resonance Imaging (MRI) findings are part of the diagnostic 
process in NMOSD patients, and abnormal lesion patterns may cause deviation from a correct 
diagnosis. 

Clinical Presentation and Intervention: A 43-year-old female patient with abrupt cognitive loss, 
motor dysfunction and tumefactive spread of the demyelinating lesions in her brain presented to the 
Neurology Clinic of Kashani Hospital. Anti Aquaporine 4(AQP-4) antibody was observed, and the 
patient responded well to the NMOSD treatment. 

Conclusion: NMOSD can be considered a differential diagnosis during an episode of Fulminant 
Demyelinating Disorder (FDD) with the tumefactive spread of the lesions.
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Highlights 

● Brain lesions in NMOSD are rare, but should consideration for diagnosis. 

● NMOSD should be a differential diagnosis for patients with tumefactive brain lesions
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Introduction 

MOSD refers to the autoimmune demyelin-
ation of the central nervous system second-
ary to the sensitization of the immune sys-
tem towards endogenous AQP-4 proteins 
(IgG class, also known as NMO-IgG) at 

some point in the course of the disease [1]. The most com-
mon MRI findings in these patients include the clinical 
characteristics of optic neuritis and longitudinally-extended 
transverse myelitis lesions involving several neighboring 
spinal segments [1-2]. Although these findings are frequent 
in NMOSD patients, other forms of MRI findings have also 
been observed, many of which overlap with other demy-
elinating diseases such as Acute Disseminated Encephalo-
myelitis (ADEM) and Multiple Sclerosis (MS) [2].

Global brain involvement is uncommon in NMOSD pa-
tients, and a small subpopulation of the patients may pres-
ent with non-specific brain lesions. Hypothalamic, medul-
lary and brain stem lesions involving the area postrema 
have also been observed in NMOSD patients. Other MRI 
findings in demyelinating disease including tumefactive 
presentations in FDDs were rarely reported in NMOSD 
patients, which presents a challenge for prompt diagnosis 
after the emergence of initial symptoms [3-4]. The pres-
ent case report involves an NMOSD patient with FDD 
and the tumefactive spread of lesions in the brain with 
acute and severe onset and progression of the disease. 

Case Presentation

After being examined and treated for three months 
owing to several neurological symptoms without any 
clear diagnosis or improvements, a 43-year old female 
patient presented to the Neurology Clinic of Kashani 
Hospital affiliated to Isfahan University of Medical 
Sciences, Isfahan, Iran. She had suffered an abrupt loss 
of cognitive abilities three month before presenting to 
the clinic followed by the loss of movement in both 
her legs and right arm and right-sided paresthesia and 
urinary incontinence. 

She had been hospitalized then for these symptoms and 
undergone a battery of general and neurological assess-
ments. These clinical data were extracted from the as-
sessments and her medical records. Upon admission, she 
was confused, agitated and hostile towards others and 
unable to make proper sentences while screaming. She 
was, however, able to respond to yes/no questions using 
head gestures, although she could not recognize her fam-
ily members and her surroundings, and could not walk as 
she was wheelchair-dependent. 

Her examinations in this center found her systemic ex-
ams to be within the normal range, and her cranial nerve 
exams and bilateral funduscopic assessments to be also 
normal. The motor function of her left hand was normal, 
although her right hand and both legs had a diminished 
muscle strength with only a twitching capability. An 
increase was also observed in deep tendon reflexes of 
bilateral patellar tendons and right biceps tendon. More-
over, bilateral Babinski sign was observed. 

In addition, her cognitive symptoms had been persis-
tent since her primary hospitalization three months be-
fore, and her motor and sensory symptoms had gradually 
deteriorated over the course of her disease. The patient’s 
neurologic assessments at that time including MRI had 
revealed a large change in the confluent white matter sig-
nal in bilateral frontal lobes, right temporal lobe, deep 
periventricular white matter and the body of corpus cal-
losum (Figure 1). 

No spinal lesions had been reported, and she had been pri-
marily assessed for intracranial neoplasm, and undergone a 
course of methyl prednisolone pulse therapy (5 g) for her 
symptoms and the stereotactic biopsy of her brain tissue 
to confirm the diagnosis. The microscopic results of brain 
biopsy showed a predominantly normal brain tissue with 
small pieces of glial tissue, although atypical tissues and 
mitosis were absent in the specimen. Further immunohisto-
chemistry studies also were negative for cytokeratin. 

Routine laboratory data were normal, the complete 
vasculitis panel was negative, and cerebrospinal fluid 
analysis showed no abnormal cytology, immunoglob-
ulin levels and oligo-clonal bands. Given a suspicion 
of demyelinating lesions, anti-myelin oligodendro-
cyte glycoprotein (anti-MOG) was found to be nega-
tive and anti-AQP-4 (NMO-IgG) antibodies positive. 
NMO-IgG was rechecked in two other laboratories, 
and yielded positive results, confirming the diagnosis 
of NMOSD. The patient underwent three rounds of 
corticosteroid pulse therapy (Prednisolone, 1g/day for 
five days) and plasma exchange. 

The treatment caused her encephalopathy-associated 
symptoms, including cognitive functions, to dramati-
cally improve, and she was enabled to speak and re-
gained her motor functions. Her treatment continued 
with oral prednisone (50mg/day) and cyclophosphamide 
(1g/month for six months). After a six-month follow-up, 
she experienced no other mental symptoms, no longer 
required a wheelchair and could ambulate without as-
sistance, and her urinary incontinence was improved 
within weeks after the initiation of treatment. 

N
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Discussion 

A case of NMOSD was reported with rapidly progres-
sive neurologic symptoms and bizarre MRI findings, 
mimicking an FDD, which is associated with condi-
tions such as Acute Disseminated Encephalomyelitis 
(ADEM), acute hemorrhagic leukoencephalitis and MS 
variants such as Balo concentric sclerosis, Marburg vari-
ant and tumefactive MS [3]. 

NMOSD-associated lesions mainly involve optic 
nerves and the spinal column, and cause a pattern of 
unilateral or bilateral optic neuritis and longitudinally-
extended transvers myelitis that spares most of brain 
tissues [4]. The MRI findings in NMOSD patients are 
common and can be used as a diagnostic criterion for 
the disease. The clinical presentation of the disease is 
only correlated with the site of the involved structures, 
and varies from visual disturbances and spinal cord-as-

Figure 1. a: Sagittal (FLAIR); and b: Coronal (T2-weighted) slices of MRI, showing bilateral periventricular tumoeffective le-
sions with marked vasogenic edema involving corpus callosum, more prominent in left hemisphere. Cervical cord and other 
parts of the brain are unremarkable.
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sociated symptoms to less frequent presentations such as 
intractable vomiting, hiccups and brainstem dysfunction, 
i.e. area postrema syndrome [1, 3]. 

Cognitive decline and encephalitis secondary to global 
brain lesions are not commonly observed, and their pres-
ence along with a global demyelination of brain tissues, 
which resembles an edematous confluent mass, could per-
vert diagnosis during early workup [5]. Research suggests 
peri-ependymal, linear corpus callosum and periaqueduc-
tal distribution of the lesions in NMOSD patients with 
brain involvement [6]; nevertheless, the lesions’ distribu-
tion, in which AQP4 is highly expressed, overlaps with 
other demyelinating disorders, rendering the brain MRI of 
NMOSD patients complicated and requiring certain crite-
ria for diagnosis and analysis. 

Tackley et al. differentiated NMOSD from MS based 
on MRI findings. They found that excluding specific 
MS-associated lesion patterns in the brain, such as corti-
cal, Dawson’s finger and U-fiber lesions, combined with 
the presence of LETM lesions in the spinal cord helps 
with the correct diagnosis of NMOSD [4]. The involve-
ment of the thalamic region was also reported in both 
MS and NMOSD patients. Thalamic lesions exacer-
bate pathologic impairment in MS patients compared to 
NMOSD patients [7]. Hypothalamic lesions, especially 
bilateral ones, have also been shown to be correlated 
with NMOSD compared to MS or ADEM [8]. 

Bright spotty lesions, as a characteristic finding in 
NMOSD cases compared to MS brain lesions, can effec-
tively differentiate NMOSD patients along with using 
AQP4 seropositive results [9]. Assessing NMOSD pa-
tients has demonstrated that AQP4-negative serology is 
associated with a higher frequency of brain lesions and 
the involvement of infratentorial structures and patterns 
similar to MS-associated demyelination [10]. Tumefac-
tive presentation of the lesions is, however, more com-
monly observed in AQP-4 seropositive cases. Cognitive 
decline is common in the face of tumefactive lesions [2].

Tumefactive lesions have rarely been reported in NMO 
patients. Roy et al. reported a case of recurrent aquapo-
rin-4 positive NMOSD with tumefaction, incomplete 
ring enhancement, LETM lesions in MRI and recurrent 
episodes of paraparesis [11]. Tumefaction with incom-
plete ring enhancement can occur in NMO, although it 
is more common in MS. Dhakar et al. reported an Afri-
can-American patient with large tumefactive lesions and 
peri-ependymal lesions preceding the onset of transvers 
myelitis without a significant gadolinium enhancement. 
ADEM was first diagnosed, followed by confirming the 

diagnosis of sero-positive NMOSD through performing 
more evaluations [12]. This study showed that tumefac-
tive lesions can be misdiagnosed as ADEM and vice 
versa in NMOSD patients.

The study patient was AQP-4 seropositive, and her 
MRI was consistent with a brain mass or tumefactive 
demyelinating disorder. The negative brain tissue biopsy 
for neoplastic growth and positive AQP-4 antibodies 
suggested NMOSD. The response to the treatment con-
firmed the diagnosis, and showed that NMOSD should 
be considered a differential diagnosis during an episode 
of FDD with the tumefactive spread of the lesions. 
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