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When tumefactive demyelination is truly a
tumor: case report of a radiographic
misdiagnosis
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Oligodendrogliomas are slow-growing tumors that account for 15–20% of gliomas. This case report de-
scribes the case of an adult male patient diagnosed initially with tumefactive demyelination and multiple
sclerosis, which was subsequently found to be a well-differentiated low-grade oligodendroglioma. This
case emphasizes the importance of timely diagnosis in oligodendrogliomas and other brain tumors for
the prompt initiation of appropriate therapy, to minimize the likelihood of disease progression, ensure
symptom management and escalation of unnecessary treatments for multiple sclerosis.
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Worldwide prevalence of multiple sclerosis (MS) is estimated to be roughly 2.8 million [1]. MS results in demyeli-
nation of the CNS and stems from an immune mediated attack on the white matter of the brain and spinal cord.
Clinical manifestations may include sensory symptoms in the face and limbs, unilateral visual loss, acute motor
weakness and gait disturbances. It is key to document dissemination in both space and time for a diagnosis of
MS. MRI is the test of choice to support a diagnosis of MS and to evaluate the space and time elements required
for an MS diagnosis [1]. MS lesions are traditionally found in the periventricular region, corpus callosum and
centrum semiovale and the size of these lesions are usually below two centimeters in diameter [2]. In patients with
MS, demyelinating lesions with mass effect can be referred to as tumefactive demyelination (TD). Other ancillary
testing such as a lumbar puncture are not required for MS diagnosis but oligoclonal bands may be found in up
to 95% of MS patients. Recent advancements in the treatment of MS have occurred with new disease modifying
agents, however, not without significant toxicity associated with these medications [3,4]. Therefore, it is critical to
provide the proper diagnosis of MS for patients when MRI findings are indicative of this condition. TD, previously
believed to be very rare and representing only 1–3/1000 cases, has in more recent studies found to represent a higher
proportion of 1.4–8.2% of MS patients [5,6]. Tumefactive lesions are commonly described as mass-like lesions that
are greater than two centimeters and that can exhibit a degree of enhancement, including ring enhancement [7–9].
The presence of tumefactive lesions on MRI may cause challenges in diagnosis and there have been reports of
misdiagnosis [10,11]. In this case report, we present a patient that was initially diagnosed and treated for TD, but
ultimately found to have low grade oligodendroglioma. Moreover, we highlight the MS related treatments that the
patient received before diagnosis and treatment of his brain tumor.

Case report
A 31-year old previously healthy male, presented to the emergency department with a complex partial seizure. Prior
to the emergency department visit, the patient was in a good state of health. Enhanced computed tomography
revealed a possible subacute stroke or edema with an underlying mass in the left parieto-occipital area. Emergency
department providers ordered MRI brain with and without contrast which revealed a large abnormal hyperintense
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Figure 1. Patient’s initial and pre-surgical MRI imaging of the brain with and without contrast. Initial MRI brain imaging: FLAIR (A), T1+
contrast (B), DWI (C) and ADC (D), and at progression/before surgical resection MRI brain imaging: FLAIR (E), T1 + contrast (F), DWI (G)
and ADC (H).
ADC: Apparent diffusion coefficient; DWI: Diffusion-weighted imaging; FLAIR: Fluid attenuated inversion recovery.

T2/FLAIR signal within the left parieto-occipital region with associated patchy enhancement (measured 5.9 ×
4.9 × 2.9 cm) numerous periventricular white matter lesions and enhancement of lesions within the left centrum
semiovale and adjacent to the left temporal horn. Additional testing included lumbar puncture which was notable
for eight oligoclonal bands. These findings culminated in a diagnosis of probable MS and hence TD based on
FLAIR and T1 contrasted imaging despite findings from diffusion-weighted imaging and apparent diffusion
coefficient sequences that were not consistent with TD. Neurology providers initiated the patient on glatiramer
(Copaxone R©). Following a second seizure 6 months after presentation, the patient had repeat imaging. The MRI
revealed a slight decrease in the size of the left parieto-occipital lesion, but several new lesions were noted in T2
imaging, many of which were enhanced (Figure 1). Due to this progressive imaging, glatiramer was discontinued
and the patient was initiated on natalizumab (Tysabri R©). As a selective adhesion molecule inhibitor, natalizuamb
prevents T lymphocytes from penetrating the blood–brain barrier and impeding the demyelination process [12].
Due to the risk of progressive multifocal leukoencephalopathy (PML), prior to initiation of natalizumab therapy
patients must have a baseline MRI scan [13]. Certain risk factors place patients at an increased risk of developing
PML, including: duration of natalizumab therapy; prior use of immunosuppressants; and the presence of anti-JC
virus antibodies. Of significance, our patient was JC virus positive, and providers monitored his viral status based
on risk of PML associated with JC virus. Consequently, due to presence of JC virus positivity and risk of PML after
24 months of natalizumab therapy, the patient transitioned to alemtuzumab (Lemtrada R©) therapy. Alemtuzumab
is humanized antibody against CD52. Prolonged reduction of CD4+ lymphocyte counts occur with alemtuzumab
therapy; infections have been reported in 71% of alemtuzumab-treated patients and fatal infections have been
reported in MS [14]. The MRI following discontinuation of natalizumab was consistent with stable disease with no
new or enhancing lesions. However, in the 6 months after initiation of alemtuzumab, the patient continued to have
seizures and then developed severe lymphopenia, presumably due to alemtuzumab. Despite years of appropriate
therapy for MS review of MRI imaging and progression of the left parieto-occipital lesion prompted a transfer of
care and consultation with the neurosurgery team at Duke University Hospital (NC, USA) (Figure 1). The patient
underwent biopsy in January 2018 (∼3 1

2 years after initial presentation). Final pathology results demonstrated
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an oligodendroglioma (WHO Grade II), 1p/19q codeleted, IDH-1 mutant. In April 2018, he had a gross total
resection of the left parieto-occipital tumor. It is important to note that since surgery, the patient has not had any
further seizures. Based on the favorable prognostic markers of his tumor and gross total resection, his neuro-oncology
providers are following him with serial imaging.

Discussion
The current case report presents a young male patient with a left parietal oligodendroglioma (WHO Grade II),
who was initially misdiagnosed with TD. On MRI scan, oligodendrogliomas often mimic the appearance of
TD. Oligodendroglioma is a tumor derived from glial cells involved in myelin production. Oligodendrogliomas are
classified by the WHO classification of tumors into oligodendrogliomas (grade II) or anaplastic oligodendrogliomas
(grade III) and account for approximately 15–20% of all gliomas [15]. They are slow-growing tumors that can go
undetected for years prior to diagnosis. These tumors are characterized by a codeletion of 1p/19q and usually
have IDH mutations [16]. The most common sites of this tumor are the frontal and temporal lobes and the most
common presenting symptoms are seizures [17]. The majority of oligodendroglioma cases present in adults between
the third and fifth decades of life.

Some authors have proposed a causal association between oligogendroglioma and MS [18]. Our patient presented
with an atypical symptom of MS, a seizure. Of all MS patients, <2% are reported to experience a seizure in their
lifetime [19].

Disease-modifying agents are a standard of care in the treatment of MS. Long-term exposure to these agents can
result in a variety of clinical and financial implications. In addition, the use of glatiramer has been shown to have
a possible role in abnormal neurogenesis. This neurogenesis has been linked to the formation of certain primary
tumors; however, the effect on existing tumors is not fully understood [20,21]. After clinical and radiographical
progression despite appropriate therapy it would have been reasonable to obtain a biopsy sooner in the treatment
course to ensure the correct diagnosis [22]. Earlier detection of the oligodendroglioma would have spared this
patient from exposure to aggressive therapies. Furthermore, it is unknown what the untoward effects these long-
term immunosuppressive agents may have had on his oligodendroglioma.

Although rare, there are documented cases of concurrent oligodendroglioma and MS [23–28]. Radiographic
features indicative for glial tumors include mass effect, presence of necrosis and degree of heterogeneity of contrast
enhancement. MS lesions are typically found in the periventricular area, spinal cord and optic nerves. Some features
including incomplete rim enhancement, absence of mass effect and absence of cortical involvement are more
suggestive of TD lesions. In our patient case, the tumefactive lesion is cortical; based on location, it should not
have been identified as a TD lesion. Despite diagnostic differences, lack of MRI specificity remains a challenge,
especially in the presence of active MS, edema and inflammatory processes [29]. CT-PET imaging can be utilized to
identify malignancies but a confirmatory brain biopsy may be required for patients with overlapping features such
as atypical ring-enhancing lesions and mass effect [30,31].

Conclusion
This case report highlights the importance of a brain biopsy in a patient with a brain lesion and the presence of
nonspecific radiographic features. An appropriate and timely diagnosis may have prevented exposure to potentially
harmful agents as well as progression of symptoms.

Executive summary

• Brain tumors, including low-grade gliomas, can mimic multiple sclerosis.
• When one diagnoses tumefactive demyelination by imaging, providers should consider other diagnoses such as

primary brain tumors.
• If tumefactive demyelination does not respond to escalating therapies, providers should consider alternative

diagnoses.
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