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Abstract
Demyelination in the central nervous system sometimes presents with large pseudotumoral
lesions mimicking brain neoplasm. Whether tumefactive demyelination constitutes a disease
variant within the broad spectrum of multiple sclerosis or rather depicts a different entity
is still matter of debate. Thus far, no consensus exists about definition and management
of tumefactive lesions since the only available evidence comes from small case series and
hospital cohort studies. Pseudotumoral plaques may occur as first neurological event or in the
course of well-established MS diagnosis making the distinguishing between demyelination
and malignancy even more challenging. Extensive diagnostic work-up is mandatory for
proper identification of tumefactive demyelinating lesions (TDLs) to avoid unnecessary
and potentially harmful interventions. Despite the lack of patognomonic features, several
radiological hallmarks of TDLs can be outlined. Unfortunately in most of cases diagnosis
is not straightforward and brain biopsy in eventually required. The aim of this paper is to
review clinical findings, diagnostic procedures and treatment of this challenging pathological
condition.
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Introduction
Whenever MRI imaging depicts typical small, ovoid,
well-circumscribed T2 hyperintense lesions scattered
across periventricular, iuxtacortical and infratentorial
white matter along with a clinical scenario highly
suggestive of inflammatory-demyelinating disease of
CNS (CNS IID), multiple sclerosis (MS) diagnosis is
straightforward. Nevertheless, the expanding role of MRI
in MS evaluation is paralleled by increasing recognition
of atypical and somewhat misleading radiological
scenarios posing considerable diagnostic challenge when
occurring in patients without established MS diagnosis.
Prompt recognition of imaging features suggestive of
demyelination is mandatory to prevent further unnecessary
and potentially harmful intervention.
Despite early reports of MS pseudotumoral forms closely
resembling space occupying lesions date far back in
literature, the lack of consensus about nomenclature,
rare occurrence and poorly defined natural history still
contribute to uncertainty about their definition.
This paper provides a review of the current evidence about
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clinico-radiological findings, treatment and long-term
outcome of tumefactive demyelinating lesions (TDLs) in
MS.
Definition and epidemiology
Despite the lack of consensus, TDLs are generally defined
by pseudotumoral plaques larger than 2 cm, with or without
associated mass effect and perilesional edema. Most of
TDLs range in size from 2 to 6 cm but up to 12 cm size has
been reported [1].
The lack of uniformity about nomenclature results
in a number of terms been used to refer to atypical
demyelinating lesions such as Marburg disease, Balo’s
concentric sclerosis, Schilder’s disease probably reflecting
different variants in the continuum of tumefactive MS.
Data regarding epidemiology of TDLs are scarce and
inconclusive, some authors reporting a prevalence of
1-2/1000 cases of MS [2]. Higher occurrence of TDLs
ranging from 1.58 to 1.96% in hospital-based cohort
studies possibly reflects selection bias for patients referred
to MS clinic [3,4].
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Tumefactive MS affects any age though being more
common in the second and third decades with a slight
female preponderance (2:1) [5].
Immunopathogenesis of TDL is still poor understood. An
association with a developmentally immature isoform of
myelin basic protein (MBP) has been suggested in Marburg
type variant and possibly in TDLs [6]. Noteworthy
the 18 citrullinyl residues isoform results in increased
MBP cationicity and structural instability of myelin [7].
Expression of this MBP isoform may also accounts for
increased susceptibility to experience TDL recurrence in a
substantial proportion of patients. Indeed, along with some
patients eventually converting to definite MS or showing
monophasic course, a subset of patients experiences
recurrent tumefactive relapses without evidence of other
typical MS lesions.
Dysfunction of immunoregulatory inhibitory cells has
been also called into question following several reports
of TLD occurrence under fingolimod treatment [8,9].
Fingolimod unique mechanism of action may cause an
imbalance of CD8 effectors between peripheral blood
and CNS possibly resulting in paradoxical worsening and
tumefactive demyelination in susceptible individuals [10].
Clinical characteristics
Clinical presentation of TDLs typically progresses over
several days to a few weeks even if abrupt onset on focal
signs have been reported [8].The combination of new onset
cortical signs along with altered level of consciousness
and intracranial hypertension signs sometimes raise the
suspicion of a space occupying lesion. Polysymptomatic
onset is typical: in a large case series of biopsy proven
TDLs patients more often complained of motor (50%),
cognitive (43%) and sensory disturbances (36%) [1]. A
wide spectrum of cortical and cognitive deficits have been
described, including aphasia (17%), apraxia (4%), visual
field defects (10%), Gerstmann syndrome (4%), memory
dysfunction (17%), delirium (19%), and seizures (6%).
In paediatric population headache, nausea and vomiting
are fairly common due to intracranial hypertension [10].
Severe cases eventually progress to stupor and coma
requiring urgent decompressive hemicraniectomy [11].
TDLs most often present as first neurological event
(53.7%-82%) turning into significant diagnostic challenge
in patients with unremarkable past medical history for
demyelinating events [5,12].

Diagnosis
Magnetic resonance imaging
Unfortunately there are no pathognomonic features of
TDLs on MRI though several suggestive characteristics
can be highlighted. TDLs most commonly affect frontal
(50-66.6%) and parietal lobes (42-58.9%) albeit almost
every location across the brain and the spinal cord can be
affected [1,13,14]. Tumefactive demyelination generally
targets the white matter but gray matter locations involving
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the basal ganglia can also occur. In some instances butterfly
lesions (12%) across the corpus callosum mimic malignant
gliomas [1]. Variable degrees of mass effect (45-71%) and
perilesional edema (77-100%) has been observed [1,4,15].
Interestingly mass effect is less than expected for size
compared to high grade gliomas. Up to 95% of TDLs
show contrast enhancement but this figure can be as low as
75%; accordingly demyelinating nature of pseudotumoral
lesions cannot be ruled out in absence of any contrast
enhancement [1,16]. Ring enhancement, either closed or
arc-like with open edge pointing towards cortical or deep
gray matter, is the most common encountered contrast
enhancement pattern. Ring like enhancement correlates
with advancing edge of active inflammation whereas in
central non enhancing core blood-brain barrier disruption
has partly resolved [17].
Despite closed ring appearance being the most common
pattern in biopsy proven case series (37-52%), open
ring enhancement is highly suggestive of tumefactive
demyelination [1,5]. Sensitivity and specificity of
incomplete rim enhancement in TDL diagnosis are 71.4%
and 98% respectively with a likelihood ratio up to 5.2 vs a
neoplasm [18,19].
Heterogeneous enhancement with patchy, nodular
and punctate appearance have also been recognized,
perivascular lymphocytic cuffing being associated with
irregular borders and inhomogeneous internal patterns
[20]. Another important clue to demyelinating lesions
is the presence of T2W hypointense rim co-localizing
ring enhancement. Though also common in abscesses
and hematomas, its occurrence varies from 33% up
to 79% in different case-series [4,21]. Coexistence of
other non tumefactive typical MS lesions (50-65.5%)
may help in differential diagnosis in a subset of patients
experiencing TDLs as first demyelinating event [5,15].
Peripheral restriction of diffusion along with increased
diffusivity in the central core may help discriminate
TDLs from abscesses almost always displaying a central
core of restricted diffusivity [21]. Some investigators
also suggested that restricted diffusion can even precede
gadolinium enhancement in demyelinating lesions
during the hyperacute phase thus prompting careful
differential diagnosis with acute ischemic stroke [22].
Recent observations underscore the importance of DWI
in distinguishing between TDLs and either primary
central nervous system lymphomas (PCNSL) or gliomas.
Both peripheral TDL rim and PCNSL show restricted
diffusivity though ADC values in TDLs are not as low as
in PCNLS; in addition, ADCmin values in TDLs are higher
than both PCNSL and high grade gliomas [18,23]. Yet,
thus far, these findings are of limited clinical usefulness
and need to be confirmed by further studies. Non contrast
CT scan yields further accuracy in differentiating TDLs
from high grade gliomas. Hypoattenuation of enhanced
MRI components of pseudotumoral lesion has been
suggested to be suggestive for TDLs rather than gliomas

22

Tumefactive demyelinating lesions: spectrum of disease, diagnosis and treatment
or lymphomas [24]. Heteroplastic lesions show CT
hypoattenuation as well but this occurs in MRI unenhanced
regions. Other radiological features suggestive despite
non patognomonic for TDLs include mixed T2W iso- and
hyperintensity of enhancing components and absence of
cortical involvement.
Non conventional advanced imaging techniques
Other imaging approaches have been investigated despite
their use in clinical practice seldom leads to conclusive
results. Tumefactive demyelination and gliomas share
magnetic spectroscopy (MRS) pattern of increased
Cho/Cr ratio and reduced NAA/Cr [25]. Conversely,
increased glutamine/glutamate peak seems to favour
TDL over gliomas [26]. These preliminary findings, albeit
interesting, need further exploration in larger cohorts [18].
Fluoro-deoxyglucose (FDG) PET imaging discloses areas
of hypermetabolism in both TDLs and gliomas but this
increase is proportionally lower in TDLs compared to
neoplasms [27]. It is worth noting that hypermetabolism
in PCNSL is not significantly affected by low dose
corticosteroids in spite of improvement of MRI imaging
[11,28]. C-Methionine (C-MET) PET yields higher
sensitivity (93%) and specificity (78%) to differentiate
high grade gliomas from non neoplastic lesions, including
TDLs, when T/N ratio is over 2.0 [29].
Cerebrospinal fluid
The role of cerebrospinal fluid (CSF) examination in
diagnostic work-up of suspected MS should not be
overlooked for it rules out other infectious and neoplastic
processes mimicking MS. Unfortunately CSF examination
is not always feasible and rarely reported in case series
mainly because lumbar puncture is often withheld in case
of space occupying lesions for potential risk of brain
herniation. Other than differential diagnosis, CSF is also
helpful in predicting the risk of conversion to definite
MS. In a 168 biopsy proven case series, intrathecal IgG
synthesis rate was increased in 35% of patients and CNS
oligoclonal bands (OCBs) were found in 33% of cases
[1]. In a subset of patients presenting with TDLs as first
demyelinating event 7% up to 52% had oliglonal bands
in the CSF [5,15]. These figures are slightly lower than
reported in non TDL CIS, possibly reflecting more
favourable outcome or a different disease variant [30].
Biopsy
Whenever extensive laboratory and radiological workup leads to inconclusive results reliable diagnosis falls
to histological demonstration of demyelinating features.
Every effort should be made to withhold corticosteroids
before biopsy is undertaken because in case of PCNSL
their impact can be so dramatic as to hamper the possbility
to biopsy the tumour. In addition, PCNSL may present with
isolated demyelinating lesions preceding any evidence
of infiltrating lymphoma (so called “sentinel-lesion”)
[31,32]. The histological examination of TDLs depicts
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areas of demyelination, mitotic figures, reactive astrocytes
with multiple nuclei and fragmented nuclear inclusion
(Creuztfeldt–Peters cells) intermingled with myelin-laden
foamy macrophages. Nuclear atypia, hypercellularity
along with macrophages mistaken for infiltrating astrocytes
or oligodendroglia may contribute to atypical appearance
closely resembling gliomas. Immunochemical staining for
histiocytes (anti-HAM 56 and CD68 antibody) is a key
factor in avoiding misdiagnosis. Anti-HAM 56 and CD68
antibodies specifically target macrophages and provide
diagnostic clue towards atypical demyelination [20,3335]. Nevertheless some cases of coexisting gliomas and
TLDs have been reported, further complicating differential
diagnosis.

Differential diagnosis
In case MRI depicts large pseudotumoral lesions, the
mainstay of differential diagnosis is to rule out CNS
gliomas and PCNSL. Ex adjuvantibus criterion of steroid
treatment response is not always useful as sometimes
even gliomas may improve to some extent as surrounding
edema partly resolves following steroid administration,
though such an improvement seldom has durable effects.
In case of rapid disappearance of PCNSL after steroid
treatment differential diagnosis with TDLs is even more
challenging. Most “vanishing tumors” are eventually
diagnosed as PCNSL and recurrences typically occur
after 6-12 months, despite up to 5 year recurrences have
been reported [36-38]. Persistent hypermetabolism on
(FDG)-PET may provide a diagnostic clue towards non
demyelinating lesions as corticosteroids do not alter
glucose uptake in PCNSL [28]. Accordingly, every effort
should be made to avoid steroid therapy before biopsy in
case PCNSL is suspected. Radiological surveillance is key
to avoid misdiagnosis after steroid administration. Most
of enhancing lesions resolve after 12 weeks but up to 2%
still enhance after 6 months [39]. Some authors suggest
to schedule follow-up MRI at 6-8 weeks and further
imaging every 3 months unless atypical evolution occurs
[40]. Other differential diagnosis should be taken into
account including brain abscesses, progressive multifocal
leukoencephalopathy,
adrenoleukodystrophy,
acute
disseminated encephalomyelitis. Rarely some hereditary
vasculopathies (i.e. HERNS, cerebroretinal vasculopathy)
may present with pseudotumoral lesions in the brain
[41,42]. It is important to point out that occurrence of
TDLs in association with other medical conditions
(HIV infection, HCV hepatitis, Behçet disease, LES,
neuromyelitis optica, Sjogren syndrome, malignancy)
or therapies (tacrolimus, bevacizumab) has been well
documented [43-51]. The aforementioned association
with fingolimod is an emergent safety concern that needs
to be borne out by further investigations. Precaution is
mandatory whenever past medical history is remarkable
for tumefactive demyelination as fingolimod should be
avoided in these patients [9].
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Treatment

Conclusion

Due to lack of data from RCT, available evidence about
treatment of TDLs comes from case-series and several case
reports. High dose IV corticosteroids (methylprednisolone
1 g for 3-5 days) followed by oral tapering hasten clinical
and radiological improvement in approximately 80% of
patients [5]. In case of incomplete recovery or unresponsive
patients PLEX can be effective, possibly suggesting
a pathogenetic role of autoantibodies in tumefactive
demyelination [52,53]. Some patients with tumefactive
demyelination refractory to corticosteroids or PLEX may
still benefit from rituximab, cyclophosphamide or rarely
other immunosuppressants [14,54]. Many uncertainties
still exist about long term treatment in TDLs. Experts
agree in withholding disease modifying drugs unless
2010 revised Mc Donald criteria for MS diagnosis are
met [55]. Provided MS criteria are fulfilled at TDL onset,
first line injectable disease modifying therapies (DMTs)
like interferon or glatiramer acetate should be favoured
over other treatments. Apart from fingolimod paradoxical
worsening in TDL susceptible patients, contrasting
evidence about natalizumab impact on TDLs still exists
[53,56].

Tumefactive demyelination poses a unique diagnostic
challenge in defining differential diagnosis, management
and long-term outcome. Despite the increasing number
of data from literature, pathological basis is still poor
understood raising the question whether pseudotumoral
forms represent a distinct variant in the continuum of
inflammatory demyelinating disease of central nervous
system. Further studies are warranted to sort this issue out.

Prognosis

4. Kiriyama T, Kataoka H, Taoka T, Tonomura Y, Terashima
M et al. Characteristic neuroimaging in patients with
tumefactive demyelinating lesions exceeding 30 mm.
Journal of Neuroimaging 2011; 21:e69-e77.

Long-term outcome of TDLs is still ill defined due to dearth
of data coming from longitudinal long term follow-up
studies. Case series describing TDL long-term prognosis
are quite heterogeneous according to inclusion criteria,
population cohort and mean follow-up. It has been argued
that tumefactive demyelination yields more favourable
outcome compared to other forms of multiple sclerosis [3].
The largest case series of biopsy proven TDLs disclosed a
trend towards lower disability progression in TDL cohort
with >10 years disease duration compared to matched
multiple sclerosis cohort (EDSS 1.5 vs. 3.5, p<0.001)
despite a slightly higher median EDSS in 0-5 years and
5-10 years disease duration cohorts [1]. Conversion rate
to definite MS according to Poser or McDonald criteria
was 70% after a median follow-up of 3.9 years in the same
population [1]. In addition, Kaplan Meier estimates of
time to second attack was 4.8 years, longer than expected
in other CIS cohorts (50% at 3 years, CHAMPS study)
[57]. Conversion rates to definite MS range from 22.6%
to 65.5% in a subset of patients diagnosed with TDLs
as first neurological event, differences being possibly
related with variability in follow-up duration (4.5 vs 38.32
months), though convertion rates as low as 14% have been
reported (median follow-up 41.5 months).5,15,58 Recurrence
of tumefactive demyelinating events in a subset of
patients has called into question if TDLs is just an outlier
correlated with individual susceptibility in MS disease
spectrum or rather a distinct clinical entity. Estimated risk
of recurrence in patients after a first TDL event is 14.3%
up to 25% [3,5,15,16,25-38]. Moreover, some patients
experience only recurrent demyelinating events without
evidence of other typical MS lesions [59].
Curr Neurobio 2016 Volume 7 Issue 1

References
1. Lucchinetti CF, Gavrilova RH, Metz I, Parisi JE,
Scheithauer BW et al. Clinical and radiographic spectrum
of pathologically confirmed tumefactive multiple sclerosis.
Brain 2008; 131:1759–75.
2. Poser CM, Paty DW, Scheinberg L, McDonald WI, Davis
FA et al. New diagnostic criteria for multiple sclerosis:
guidelines for research protocols. Ann Neurol 1983; 13:
227–31.
3. Totaro R, Di Carmine C, Splendiani A, Torlone S, Patriarca
L et al. (2016) Occurrence and long-term outcome of
tumefactive demyelinating lesions in multiple sclerosis.
Neurological Sciences (In press).

5. Altintas A, Petek B, Isik N, Terzi M, Bolukbasi F et al.
Clinical and radiological characteristics of tumefactive
demyelinating lesions: follow-up study. Multiple Sclerosis
Journal 2012; 18: 1448-1453.
6. Wood DD, Moscarello MA, Bilbao JM, O’Connors P.
Acute multiple sclerosis (Marburg type) is associated with
developmentally immature myelin basic protein. Annals of
Neurology 1996; 40:18.
7. Beniac DR, Wood DD, Palaniyar N, Ottensmeyer FP,
Moscarello MA et al. Marburg’s variant of multiple sclerosis
correlates with a less compact structure of myelin basic
protein. Molecular Cell Biology Research Communications
1999; 1: 48–51.
8. Totaro R, Di Carmine C, Carolei A. Tumefactive
Demyelinating Lesions in Patients with Relapsing Remitting
Multiple Sclerosis Treated with Fingolimod. Journal of
Neurology and Neurophysiology, 2014 S12.
9. Pilz G, Harrer A, Wipfler P, Oppermann K, Sellner J et al.
Tumefactive MS lesions under fingolimod A case report and
literature review. Neurology 2013; 81: 1654-1658.
10. Xia L, Lin S, Wang ZC, Li HW, Xu L et al. Tumefactive
demyelinating lesions: nine cases and a review of the
literature. Neurosurgical Review 2009; 32:171-9.
11. Nilsson P. Hemicraniectomy in tumefactive demyelinating
disease. European Neurological Journal 2010; 1-9.
12. Yao J, Huang D, Gui Q, Chen X, Lou X et al. Clinical and
radiological characteristics of 17 Chinese patients with
pathology confirmed tumefactive demyelinating diseases:

24

Tumefactive demyelinating lesions: spectrum of disease, diagnosis and treatment
Follow-up study. Journal of the neurological sciences 2015;
348: 153-159.
13. Kilic AK, Kurne AT, Oguz KK, Soylemezoglu F, Karabudak
R. Mass lesions in the brain: tumor or multiple sclerosis?
Clinical and imaging characteristics and course from a single
reference center. Turkish neurosurgery 2012; 23: 728-735.
14. Nagappa M, Taly AB, Sinha S, Bharath RD, Mahadevan A et
al. Tumefactive demyelination: clinical, imaging and followup observations in thirty-nine patients. Acta Neurologica
Scandinavica 2013; 128: 39-47.
15. Wattamwar PR, Baheti NN, Kesavadas C, Nair M,
Radhakrishnan A. Evolution and long term outcome in
patients presenting with large demyelinating lesions as their
first clinical event. Journal of the neurological sciences
2010; 297: 29-35.
16. Kuan YC, Wang KC, Yuan WH, Tsai CP. Tumefactive
multiple sclerosis in Taiwan. PloS one 2013; 8: e69919.
17. He J, Grossman RI, Ge Y, Mannon LJ. Enhancing patterns
in multiple sclerosis: evolution and persistence. American
journal of neuroradiology 2001; 22: 664-669.
18. Mabray MC, Cohen BA, Villanueva-Meyer JE, Valles
FE, Barajas RF et al. Performance of Apparent Diffusion
Coefficient Values and Conventional MRI Features in
Differentiating Tumefactive Demyelinating Lesions
From Primary Brain Neoplasms. American journal of
Roentgenology 2015; 205: 1075.
19. Masdeu JC, Quinto C, Olivera C, Tenner M, Leslie D,
Visintainer P. Open-ring imaging sign highly specific for
atypical brain demyelination. Neurology 2000; 54: 14271433.
20. Kobayashi M, Shimizu Y, Shibata N, Uchiyama S. Gadolinium
enhancement patterns of tumefactive demyelinating lesions:
correlations with brain biopsy findings and pathophysiology.
Journal of neurology 2014; 261: 1902-1910.
21. Saini J, Chatterjee S, Thomas B, Kesavadas C. Conventional
and advanced magnetic resonance imaging in tumefactive
demyelination. Acta Radiologica 2011; 52: 1159-1168.
22. Hyland M, Bermel RA, Cohen JA. Restricted diffusion
preceding gadolinium enhancement in large or tumefactive
demyelinating lesions. Neurology: Clinical Practice 2013; 3:
15-21.
23. Lu SS, Kim SJ, Kim N, Kim HS, Choi CG et al. Histogram
analysis of apparent diffusion coefficient maps for
differentiating primary CNS lymphomas from tumefactive
demyelinating lesions. American Journal of Roentgenology
2015; 204: 827-834.
24. Kim DS, Na DG, Kim KH, Kim JH, Kim E et al. Distinguishing
Tumefactive Demyelinating Lesions from Glioma or Central
Nervous System Lymphoma: Added Value of Unenhanced
CT Compared with Conventional Contrast-enhanced MR
Imaging 1. Radiology 2009; 251: 467-475.
25. Given CA, Stevens BS, Lee C. The MRI appearance of
tumefactive demyelinating lesions. American Journal of
Roentgenology 2004; 182: 195-199.
26. Cianfoni A, Niku S, Imbesi SG. Metabolite findings in

Curr Neurobio 2016 Volume 7 Issue 1

tumefactive demyelinating lesions utilizing short echo time
proton magnetic resonance spectroscopy. American journal
of neuroradiology 2007; 28: 272-277.
27. Schiepers C, Van Hecke P, Vandenberghe R, Van Oostende
S, Dupont P et al. Positron emission to- mography, magnetic
resonance imaging and proton NMR spectroscopy of white
matter in multiple sclerosis. Multiple Sclerosis 1997; 3:
8–17.
28. Rosenfeld SS, Hoffman JM, Coleman RE, Glantz MJ,
Hanson MW et al. Studies of primary central nervous system
lymphoma with fluorine-18- fluorodeoxyglucose positron
emission tomography. Journal of Nuclear Medicine Official
Publication Society Nuclear Medicine 1992; 33: 532–536.
29. Ninomiya S, Hara M, Morita A, Teramoto H, Momose M
et al. Tumefactive Demyelinating Lesion Differentiated
from a Brain Tumor Using a Combination of Magnetic
Resonance Imaging and 11 C-methionine Positron Emission
Tomography. Internal Medicine 2015; 54: 1411-1414.
30. Dobson R, Ramagopalan S, Davis A, Giovannoni G.
Cerebrospinal fluid oligoclonal bands in multiple sclerosis
and clinically isolated syndromes: a meta-analysis of
prevalence, prognosis and effect of latitude. Journal of
Neurology, Neurosurgery & Psychiatry 2013; 84: 909–91.
31. Alderson L, Fetell MR, Sisti M, Hochberg F, Cohen M et
al. Sentinel lesions of primary CNS lymphoma. Journal of
Neurology, Neurosurgery & Psychiatry 1996; 60: 102-105.
32. Kalus S, Di Muzio B, Gaillard F. Demyelination preceding
a diagnosis of central nervous system lymphoma. Journal of
Clinical Neuroscience 2015; 24: 146-148.
33. 33.Erana-Rojas IE, Barboza-Quintana A, Ayala AG, Fuller
GN. Demyelinating pseudotumor. Annals of diagnostic
pathology 2002; 6: 265-271.
34. Zagzag D, Miller DC, Kelinman GM, Abatic A, Donnenfeld
H et al. Demyelinating disease versus tumor in surgical
neuropathology. Clues to a correct pathological diagnosis.
The American Journal of Surgical Pathology 1993; 17: 537–
45.
35. Annesley-Williams D, Farrell MA, Staunton H, Brett FM.
Acute demyelination, neuropathological diagnosis, and
clinical evolution. Journal Neuropathology and Experimental
Neurology 2000; 59: 477–89.
36. Kürtüncü M, Tüzün E, Durmuş H, Mutlu M, Akman-Demir
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