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Introduction: The aim of this study was to present the follow-up data of 11 patients with tumefactive demyelinating lesions 
(TDLs) with pointing the challenges of differential diagnosis and indicate the possible prognostic features.
Methods: In our study, a retrospective analysis was performed by collecting clinical, laboratory, and radiological findings 
with the prospective follow-up of 11 patients with TDL who presented with at least one cerebral demyelinating lesion (>2 
cm) and admitted to Haydarpasa Numune Training and Research Hospital between 2000 and 2020.
Results: About 72.7% of the patients were female (n=8) and 27.2% were male (n=3). There was a female predominance (F/
M=2.66) and the mean age of onset was 33.45 years (18-68 years). While TDL was the first neurological event in 9 (81.8%) of 
11 patients, 2 patients (18.1%) had developed TDL after the diagnosis of multiple sclerosis (MS). Among nine patients whose 
first neurological event was a tumefactive lesion, three of them were diagnosed with neuromyelitis optica, two patients with 
MS, and two patients with acute demyelinating encephalomyelitis. Two patients were followed up as TDL with a monophasic 
course. The average follow-up period was 62.16 months (1-180 months).
Discussion and Conclusion: It is difficult to diagnose TDL by distinguishing it from other lesions, including brain tumors, 
with clinical and radiological findings. Detailed anamnesis, physical examination, and magnetic resonance imaging can 
eliminate the need for brain biopsy in patients for the diagnosis. Early diagnosis of TDL and aggressive immunomodulatory 
treatments may delay the progression to a second demyelinating event or clinically definite MS.
Keywords: Brain tumors; magnetic resonance imaging; multiple sclerosis, tumefactive demyelinating lesion.

Tumefactive demyelinating lesion (TDL) is defined as 
an acute, steroid-responsive, tumor-like inflammatory 

demyelinating lesion larger than 2 cm, which may have 
annular enhancement and edema around the lesion with 
minimal mass effect in the central nervous system[1]. This 

disease spectrum has been reported under various names 
such as tumor-like demyelinating lesions, TDL, and fulmi-
nant multiple sclerosis (MS) lesions[2]. TDL is a rare disease 
with the estimated prevalence of 1-3 cases per 1000 MS 
cases[3]. In the literature, it has been shown that the fe-
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male/male ratio is 3: 1 with a female preponderance of up 
to 75%. TDL can occur at any age, with the ages of 20-30 
being more frequently affected[4,5]. TDL may present as the 
first neurological event in patients without MS or may oc-
cur in patients with a previous diagnosis of MS[6].

Differing from MS, the clinical presentation often includes 
headache, cognitive disorders, mental confusion, apha-
sia, apraxia, hemiparesis, hemisensory deficits, visual field 
deficits, and/or seizures varying according to lesion’s loca-
tion and size. These atypical clinical and imaging features 
can mimic brain tumor (glial tumor and primary central 
nervous system lymphoma), infection, cerebral abscess, 
and other inflammatory diseases, and may require brain 
biopsy for differential diagnosis[5].

Materials and Methods

Subjects

A retrospective analysis was performed by collecting clin-
ical, laboratory, and radiological findings that were ob-
tained through prospective follow-up of 11 patients with 
TDL who were admitted to Haydarpasa Numune Training 
and Research Hospital with at least one cerebral demyeli-
nating lesion (>2 cm) between 2000 and 2020. Patients 
who were followed up by MS Department with no prior 
immunosuppressive or immunomodulatory treatment and 
whose other possible diagnoses that could explain their 
complaints were ruled out (such as vasculitis, autoimmune 
diseases, metabolic, and toxic causes) and whose symp-
toms were relieved after treatment were included in this 
study. Patients with the history of autoimmune or neoplas-
tic diseases and history of immunosuppressive treatment 
were excluded from the study.

Statistical Analysis

Clinical and demographical information were obtained di-
rectly from patients or from MS unit patient follow-up files. 
Patients and their data were reevaluated independently by 
neurology specialists. The follow-up data of the patients 
with the neurological findings, course of the disease, treat-
ment types, and pathology results if it was performed were 
noted.

The scanned radiological parameters in magnetic reso-
nance imaging (MRI) findings were size, localization, and 
time course of TDLs, any pattern of contrast enhancement, 
accompanying lesions, mass effect, degree of edema, T1 
hypointensity, and the presence of a T2 hypointense ring. 
The degree of edema and/or mass effect was graded as fol-
lows: (i) Mild: Edema and/or sulcal effacement extending 

<1 cm from the lesion; (ii) moderate: Edema extending 1-3 
cm from the lesion and/or minimal subfalcine/uncal herni-
ation <1 cm; and (iii) pronounced: Edema >3 cm from the 
lesion and/or subfalcine/uncal herniation more than 1 cm.

Temporal change of cerebrospinal fluid (CSF) and immuno-
logical parameters was evaluated and oligoclonal band 
profile, serological tests results for certain vasculitis and 
infectious agents, anti-neuromyelitis optica (NMO) im-
munoglobulin G (IgG) antibody serostatus, autoimmune en-
cephalitis, and paraneoplastic panel test results were noted.

Results
Among all patients with TDL, 72.7% were female (n=8) and 
27.2% were male (n=3). The average age of onset was 33.45 
years (18-68 years), with female predominance (F/M=2.66).

Focal TDL was the most common finding (n=7), with frontal, 
parietal, and temporal lobes being mostly affected. Pons, 
bulbus, and cerebellum were the other regions that lesions 
were detected.

While TDL was presented with the first neurological event 
in 9 of 11 patients (81.8%), TDL developed after the diag-
nosis of MS in 2 (18.1%). Out of the nine patients whose 
first neurological event was tumefactive lesion, three had 
a diagnosis of NMO, two had a diagnosis of MS, and two 
had a diagnosis of acute demyelinating encephalomyelitis 
(ADEM). The average follow-up period was 62.16 months 
(1-180 months).

TDLs were resected of the patients number 1, 2, and 3 as a 
consequence of interpretation of their radiological images 
as a high-grade glial tumor. However, their pathological 
findings were found to be compatible with demyelination 
and they followed up by our MS department.

•	 Patient number 1: An excisional biopsy was performed 
due to suspicion of brain tumor. After reevaluation of 
histopathology with additional immunohistochemical 
examinations and consultation with reference centers, 
the patients diagnosed as NMO. Despite steroid and 
plasmapheresis treatments, the patient developed 
TDL for 3 times with an interval of 1 year. The patient 
received rituximab treatment after plasmapheresis and 
had no attack for the past 4 years

•	 Patient number 8 had been diagnosed with astrocy-
toma and received radiotherapy as a result of excisional 
biopsy performed in an external center after an epileptic 
seizure 4 years ago. The patients applied to our outpa-
tient clinic with diplopia and right hemi-hypoesthesia, 
and MRI showed newly added demyelinating lesions in 
addition to encephalomalasic areas secondary to the 
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operation. Frontal mass (3 cm ×3 cm) that was removed 
by excisional biopsy was reevaluated and immuno-
histochemical staining revealed that the pathological 
changes were compatible with demyelinating disease. 
Our patient is still being followed up with a diagnosis of 
secondary progressive MS.

•	 Patient number 3 was admitted to another hospital 3 
months ago for imbalance, nausea, and vomiting, and 
an excisional biopsy from the cerebellar hemisphere 
was made for diagnostic purpose. Pathological changes 
were suggested encephalomyelitis with demyelina-
tion. When the patient referred to our clinic, she diag-
nosed with ADEM considering clinical and radiological 
findings. Despite intensive treatment with intravenous 
methyl prednisolone (IVMP), plasmapheresis, cy-
clophosphamide, and anti-edematous drugs, the dis-
ease rapidly progressed and she died

•	 Patient number 5 had a tumefactive brainstem lesion 
that was interpreted as brainstem encephalitis. There 
was a vaccination story as a trigger factor 1 month be-
fore onset of the symptoms. After 10 days of IVMP and 
oral steroid treatment, his hemiparesis with 1/5 muscle 
strength and incontinence recovered in 6 months

•	 Patient number 2 presented as isolated TDL but in his 
follow-up MRI, new lesions were detected in the left 
mesencephalon, pons, and cervical spine at C2-C3 ver-
tebra level. Teriflunomide treatment was started on and 
the patient had no further attack under treatment

•	 Patients number 4 and 6 showed monophasic TDL 
course and after IVMP their complaints completely re-
solved. In their follow-up MR after 1 year, MRI lesions 
were seemed to be decreased in size

•	 Patients number 9 and 11 were following with MS and 
TDL was added on through disease course. Patient 
number 11 developed a TDL during a steroid-resistant 
MS attack under fingolimod treatment. He recovered 
after plasmapheresis and natalizumab treatment was 
started

•	 Patients number 1, 7, and 10 were diagnosed with NMO 
spectrum disease after TDLs and they received IVMP 
and plasmapheresis as attack treatment.

Detailed clinical, radiological, and immunological findings 
of the patients are presented in Table 1.

Discussion
TDL is a rare disease of the central nervous system. It is of-
ten present in the patients with a history of MS as a first 

demyelinating attack as well as in other primary demyeli-
nating diseases such as ADEM or seropositive NMO[2]. The 
immunopathogenesis of TDL is not fully elucidated yet. 
Previous articles have reported that TDL develops after vac-
cination, and TDL was originally thought to be an interme-
diate form between MS and ADEM. However, subsequent 
studies could not confirm that kind of relationship[7,8]. The 
presence of oligoclonal bands (OCBs) in the CSF of patients 
with both TDL and MS, and case series of TDL patients that 
reported good response to plasma exchange and rituximab 
treatments indicate a common etiology for antibody-medi-
ated and B-cell-mediated immunological mechanisms for 
both diseases[1]. In some reported cases, such as in patient 
number 11 in our study, tumefactive lesions develop dur-
ing fingolimod treatment, suggesting a causal role for fin-
golimod, but the mechanism is not fully understood. The 
possible mechanism explaining fingolimod relationship 
with TDL may be a paradoxical effect of fingolimod, which 
affects inhibitory immune cells and causes lymphocyte 
subset shift with increased disease activity and large de-
myelinating lesions[9].

Histopathology can be misinterpreted in up to 31% of 
cases. In the biopsy materials, findings that were suggest-
ing of include low-grade astrocytoma (the most common), 
high-grade astrocytoma, oligodendroglioma, and other 
non-neoplastic lesions could be observed, given the hyper-
cellular nature of these lesions and the frequent presence 
of atypical reactive astrocytes (i.e., Creutzfeldt-Peters cells) 
and mitotic figures. This misdiagnosis can lead to inflamma-
tory demyelinating patients receiving radiotherapy, which 
is known to exacerbate the disease[5]. Our patient number 
8 was also diagnosed with low-grade glioma and received 
RT in, however, when the biopsy materials of the patient 
were reevaluated, it was found to be compatible with de-
myelinating disease. CSF examination was repeated and 
OCBs were detected.

Additional tests may be required to rule out other 
pathologies such as vasculitis, granuloma, infection, and 
malignancy. These tests include serology, infection, vas-
culitis and malignancy screening tests, and CSF analy-
sis[10]. The main findings in CSF analysis are the increase 
in IgG index and OCBs. The result of unpaired positive 
OCBs in the CSF may be present in up to 90% of patients 
previously diagnosed with MS, compared to 52% of pa-
tients presenting with tumefactive demyelination as the 
first clinical event[1,6]. In our study, OCBs were detected 
in the CSF in three patients, while NMO antibodies were 
detected in two patients.
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There are several important radiological features that in-
dicate demyelination. Tumefactive lesions typically affect 
white matter, but gray matter may also be affected. Most 
TDL are focal and supratentorial with a tendency toward 
the frontal and parietal lobes. However, other areas of the 
cerebral hemispheres such as deep gray matter, brainstem, 
cerebellum, and medulla spinalis are less affected. TDLs 
were seen as well-circumscribed, hypodense areas in com-
puted tomography, while on MRI, they are hyperintense in 
T2 and hypointense in T1. Contrast enhancement of TDL le-
sions is seen in 95-100% of patients with variable patterns 
including open or closed rings, diffuse, homogeneous, dot-
ted, or concentric patterns. The open ring enhancement 
pattern used in the differential diagnosis of solitary lesions 
from neoplasms. The open ring enhancement pattern with 
open part of the ring showing the gray matter or deep nu-

clei of the cortex suggests a demyelinating etiology[11]. 
Lesions have mass effect in approximately of 45% of pa-
tients and associated with edema in approximately 77% of 
the patients[5]. Other less common abnormalities include 
a peripheral restriction on diffusion-weighted images and 
venous enhancement or dilatation surrounding the lesion 
on brain angiography[12]. The T2 hypointense rim is often 
found in the same ring enhancement area, and in most of 
the lesions, there is associated T1 hypointensity for some 
degree. Other useful radiological findings, although non-
specific, are the relative absence of mass effect and edema, 
given the size of the lesions[13].

In MR spectroscopy (MRS) neuroimaging technique, TDLs 
may cause an increase in choline: N-acetylaspartate ratio, 
which is also common in neoplasms. Another finding that 
supports TDL diagnosis is the increased glutamate/glu-

a

d

b

e

c

f

Figure 1. Shows MRI of patient. 1. Axial FLAIR (a–c) and gadolinium-enhanced T1-weighted (d–f) cranial MRI images obtained during consec-
utive tumefactive demyelination episodes. MRI image obtained during the first episode (a, d) reveals an extensive brain lesion in the left fron-
toparietal region causing midline shift. T1-weighted axial cranial MRI image with contrast enhancement (d) shows a ring-enhancing lesion. In 
second (b, e) and third (c, f) episodes, FLAIR (b, c) and gadolinium-enhanced T1-weighted (e, f) images show hyperintense extensive brain 
lesions in the right temporoparietal region with moderate contrast enhancement.
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tamine peak. Serial MRS is more beneficial than a single 
imaging because TDLs tend to show variations in different 
imaging, while neoplasms tend to show consistent signs of 
progressive disease activity[14].

The treatment approach is mostly based on the personal 
experience of physicians in the light of literatüre knowl-
edge. Corticosteroids are considered first-line therapy for 
acute symptomatic TDLs, and more than 80% of patients 
recover after steroid treatment[1,6]. Plasmapheresis is con-
sidered second-line therapy for patients who do not re-
spond to corticosteroids or as an adjunct therapy in severe 
cases[15-17]. Rituximab, an anti-CD20 B-cell-monoclonal 
antibody, has been reported in some case reports as the 
treatment of acute fulminant cases that do not respond to 
both corticosteroids and plasmapheresis[18]. Cyclophos-
phamide and intravenous IG may exhibit some beneficial 
effects, more commonly in pediatric patients[19]. There is 
not enough evidence to support MS disease-modifying 

treatment in the patients with first episode tumefactive le-
sions, if the dissemination in space and time criteria of MS 
could not be met with clinical or paraclinical findings. Most 
clinicians prefer to use disease-modifying therapy if the 
patient meets diagnostic criteria for MS[4]. The presence of 
parameters that increase the risk of conversion to MS, such 
as considering the TDL attacks as equivalent to the clinical 
isolated syndrome, a severe and disabling attack or detec-
tion of OCBs in the CSF could be consider among the sup-
portive arguments that suggest initiation of treatment,. It 
is well known that initiating disease-modifying therapy af-
ter clinically isolated syndrome delays a second attack and 
thus the conversion to MS[6]. CSF findings suggesting of MS 
were added to revised McDonald’s criteria in 2017. There-
fore, we started teriflunomide, one of the MS modifying 
therapies, in patient number 2, which is a clinically isolated 
syndrome that does not fulfill the MS diagnostic criteria.

The long-term prognosis depends on whether the patient 
has an established diagnosis of MS or if TDL appears as the 
first clinical event. The prognosis is well if disease detected 
early and treated appropriately. Approximately 6-70% of 
patients presenting with TDL as their first clinical event 
develop clinically definite MS[1]. This is a wide range and it 
is accepted in the literature that approximately two-thirds 
of patients will follow a relapsing-remitting course. These 
patients have a similar long-term disability to other MS pa-
tients. It has been shown that 1/3 of the patients do not 
develop demyelinating attacks in the future[9].

Conclusion
It is difficult to diagnose TDL by distinguishing it from other 
lesions, including brain tumor, with clinical and radiolog-
ical findings. Biopsies performed with a brain tumor sus-
picion can reveal findings similar to a brain tumor such as 

Figure 4. (Patient 4): (a) Left frontal lobe T2 hyperintense lesion with 
slight contrast enhancement (25 mm), (b) Left parietal lesion with 
open ring contrast enhancement and T2 hypointense rim (43mm), 
mild mass effect and oedema.

Figure 2. (Patient 2): (a) Partially well circumscribed lesion with mod-
erate digital edema in left frontal lobe (32 mm), (b) T2 hypointense 
rim with mass effect without contrast enhancement.

a b

Figure 3. (Patient 3): (a, b) Bilateral active multiple lesions that showed 
confluence in periventricular region, corpus callosum, middle cerebral 
peduncle and vermis were detected. The patient diagnosed with ADEM.

a b

a b
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lymphomas. Steroid treatment may increase the risk of mis-
diagnosis of the central nervous system lymphoma since 
it will reduce the contrast enhancement and brain edema.

Detailed history, physical examination, and serial MRI 
imaging can eliminate the need for a brain biopsy in pa-
tients. Early diagnosis and aggressive immunomodulatory 
treatments may delay the progression to a second demyeli-
nating event or clinically definite MS. It can be predicted 
that follow-up of the patients with this clinical features by 
the physicians and centers specialized in MS will reduce the 
possibility of misdiagnosis and unnecessary operations.
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